2154314 | MPROVEMENTS I N OR RELATI NG TO HEATI NG APPARATUS This invention =~ .
concerns’ i nprovenents in or relating to heating apparatus - such as gas ’ ;
fuell ed heaters for habitable static or, nobile 5 structures, and especi aI
for Youring caravans.- Many different ty]pes of heating apparatu

Y
forms of such types are known, but all appear to have di sadvan?‘zg@wgw’|4
characteristic of their types. 10 For exanple, in a first type of heati ng

apparatus, for exanple, our Carver.Caravelle warm air heatin par atus, a
heater unit is mouniMPRGVEMENTS N GR RELATING B0 HEATINGoAP
structure so as to draw air from and di scharge exhaust into an underfloor .

space via a 15 doynwardl r oj ect inlet and flue asse This first
type of appar at usm%% ’Pﬁé“ﬁ%aﬁ? ThE b IpPLqyement s, In, oF F'gf?é}/'%st@nﬁ‘le ting
shi el ded by t sparatusctsuch &s opasanfuel¥ieddhedtersefon matbﬁtaple)fsthtie oirr mobﬂee,

so that thegiplet and flu Y nQ to wi nd generated
di sturbances 8#“%% r%‘ﬁ&géﬁgﬁgtfof %%&nilf?&? 20 first type of
appar at us has the mmjor -di sadvant age that any bl ockage or restriction of

the openings (o ¢ ienyderllenpr 308G 1 a&ggtigga &hsf&@g‘aag%m@rof %en .

grass, ‘can cause an naccepta even rous or accurnul ation
of exhaust gatyRes ere XIEhL{ bebraldpaprearate bBave isagyantages yeharggteristic

l'i kewi se accugpltabi typela¢ 25 apparatus has the further disadvantage, in
that to se? |ce or repair the heater unit a person has to renove the
apparatus Tromthe floor or work frombelow the floor. In a second type of
heati ng appar at usFof oexamgepl in, aotﬂirsCatmr 08 0hda timmgn t appa fittuz) Ofb ra redasplie] 800

wey I air heatj a t bl e
structure, wh%ncgﬁ %;d:dai\%gv%}%]eﬁéﬁé hrou lheaan(éjl ?ﬁ?’g%e%ug ? cf}t Pﬁﬂ tlg

inl et and di swhuntads ont 8 Eehauot tblargugwaa o1t wsher dabitgbleo samqs\meqo aBove
the level of {heyrdai} gir fﬂ_&hsaﬁcﬁ’ﬁ?séhfaré& é’lsmfd Bnpﬁx?cﬂﬁffidbr' Eﬁ&d&' irfad ina

structure, ?1%5 substantially avoids theé ri s | ockage %nénow causi ng

gas - accummil 3e¥fandiy RFeigCHNSt Fighnaed etWésP‘H‘P’é’t' ai Thig nkireh nbypet of
flows; apparatus has the advantage that the inlet .and flue assembly is

~ shielded by the structure from any wind in the vicinity of the
-structure, so that the inlet ‘and flue assembly is not subjected to
.. wind generated d_isturbances of the air and exhaust flows; but this
20 first type of apparafus has the majof disadvantage that any blockage
or restriction of the openings to the underfloor space, caused by
drifting snow or long grass, can cause an unacceptable or even
dangerous build up or accumulation of exhaust gas in the underfloor
space, and any escape of . fuel gas can likewise accumulate. The
25 apparatus has the further disadvantage, in that to service or repair
" the heater unit a person has to remove the apparatus from the floor or
-work from below the floor.

- o - - In a second type of heating apparatus, for example, oui' Carver
30 Trumatic SD 2000 and SW 1800 warm air heating apparatus, a heater unit

"~ is disposed within the habitable structure, which unit draws air in
through an inlet duct leading to an inlet and discharges its exhaust
through a flue leading to an outlet above the level of . the_inlet.--‘

This type  of apparatus, -if properly installed in a structure,

35 substantially avoids the risks of blockage by snow causing .gas
accumulation and wind disturbances of the inlet air and exhaust flows;
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bal an&d@ f thied oyPensf yheading epparptust agheatsri unitafs codnectedce

;arlaj ?dt[t&bvo&l;ir i%cmﬁgo@tdf[l%ﬁwuls faﬁﬁaugp ﬁdiﬁn&!td; ghfe% ]f‘atgg%gﬁ'l
e Ve (0] e Su ec 0.,.S r win ener
LN T T R R RS

SO

aw.

appar at us. Fuet assembly canhbe llocgted ]96 mhandfmttherﬁﬁkseqm vledking ﬁprga?der abl e
05 ¢at S 0 e @pRaratus _has
satgvgg?ia%rég?) Eéj’%ﬁ&?&%tl ¢ ﬁﬁoe §1 t\l%/sag eds?'ﬂe at&'t i 981 Y"%¥Enf i ned

in order t
further di
and i nack®
di smant | ed-
~fourth typ

20

25

30

sesrfimenest BTOﬂt Hbesexternal évalhradi rtbefl.uthesaltrouﬂet pondt ieshdust

¥pdriings Tetsd hifdnde8 fiae S¥erivE 6 &a@aaﬁawir&nbﬁhgeé&%am LA

ratu far ex l e, oyr Tru
esx?szagg ac;[tJ rﬁe %Panl alat the thiardrrp type of apparatus has the ma]or

‘disadvantage that it is not suitable for mobile structures such as

touring caravans, and is only suitable for. statlc structure such as -
houses and chalets. - This third' type also has .many disadvantages )

similar to those of the seeond type, particularly the cost, bulk and

weight of the ductwork in addition to the bulk and cost of the
balanced flue assembly. As is well known the balanced flue assembly

has to project a considerable distance from the external surface of
the wall, because the air inlet and exhaust outlet have to be subject
to similar wind generated effects, so’ as_ to minimise the disturbance
of the air and exhaust flows through the apparatus. Furtherm’oie, the
length of the ductwork required is considerable in order to attenuate

~ disturbance of said flows. The apparatus has -the further disadvantage

in that it may be situated in a relatively confined and inaccessible

" part of the structure, and requires to be partially dismantled within

35

‘the structure for service or repair of the heater unit.

- A fourth type of heating a'pﬁaratus, for example, our Trumatic "E"
series warm air heating apparatus, avoids all the problems - and
disadvantages associated with the first three types of apparatus, by



35 series warm air heating apparatus, avoids all the problens- and _ AN
di sadvant ages associated with the first three types of apparatus, by O

using an electrically powered fan or punp to provide a controlled air fl W/_
~to ahg/ exhaust flow froma heater unit.% The flow through the heater unit,b
S

being controlled, can easily be nade substantially imune to w nd genera
di sturbance, so that conmbustion within the heater unit can be arranged
easily for optinumefficiency and to control the production of toxic or

ot herwi se harnful exhgqusi .enjssions. . This fourth type of apparat I S,
particul arly SiPgaft & Sf“ ¥ B‘."gﬂ'?ﬂ:tnge%r' PUER E&%Y’é{e Ea&rﬂ}gﬂgﬁgnﬁlr
bpat s, becausfiowi ke sk exhaast tflpe fromsa deeglectumitd efhebifbow ttheough thel et
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object of the invention s to enable at |east sone of fhe aforenmenti gned

di sadvant agePTOBUCHON RwtoifHRr Athgpyiseharniyl pexhaust cemistionso; (This
According to fidurthr esgpé iofveappaoratfuier @si payeiwnarlyy furicabiéedfdieaimobiie
apparat us Comwgimsagna?t { Hfidr gﬁga sahﬁd'&}% NAGE0 MRS A Ifher
devi ce, and constructed and arranged (0 b€ PASt AT ey Thoa Sstruct ure havi ng
an external wype o isheimpret omislisinables thebeir dhlethandhexhaustuoitledxteigs
upwards fromg bRy WiRire! Phey Nt iR BxRERE 10735 Yl Bt HEE' e
sai d device provides an air inlet duct having-an 1 hner end_open towards an
ait_chanber idispfvaniage epf yReqUIring & hearidreoyss sbstantigd -electyical, RAWaTyht
partition is gupply dg the tfan Bfahffip.UNThidabpesitus amsly ailso aRkaThstalded] dohe
conbusti on chan‘ger whifq.i 5, dL S OSEdgﬁl Oqu.si de said air chanber; (b) the
air inlet dud® Et%®ndg ‘T&ﬁgllydé“ GeESpaY Bi 1970 ACFY 6 Eh TS8P 5 nl et opening to
an opening at that side of the air chanmber which _ '

| An object of the invention is to enable at least some of the

el - aforementioned disadvantages of the known types of apparatus to be

reduced or avoided.

According to the. present invention there is generally providéd
heating apparatus comprising a heater unit and an air inlet and
exhaust outlet device, and constructed and arranged to be installed
in a structure having an external wall so that a combustion chamber of

) _ the heater unit extends upwards from a lower portion in which a burner
-/ ~ assembly extends; wherein said device provides an air inlet duect
having an inner end open towards an air chamber in the heater unit,
and characterised in that:- - |

(a) an wright partition is provided in the heater unit between
said air chamber and the combustion chamber which is disposed
alongside said air chamber; '

(b) the air inlet duct extends towards the partition from an air
inlet opening to an opening at that side of the aif chamber which
is remote from the partition whereby to provide a space, in said
device, from which air can flow into said air chamber;

©



yot e from the partition whereby to provide a space, in said device,
ich air can flow into said air chanber; 4 (c) the apparatus is

T ucted and arranged to be installed through an aperture in an external
_wall of a structure so as to |eave onge side of said device exposed (d) a&,*
| dast a part of said device is releasably nount ed so as to be displ aceabl €,
fromsaid one side of the device to provide access to and permt renoval of
at least part said partition and burner assembly of the heater unit; and
(e) an exhaust ct,,ext ends .t owards o e of the de romth onbust
chanber througttcgalt&esﬁgggraamg tlﬁecgnfmgﬁgﬂbgpé W"EFFX E‘?r‘r&%bf'}ftg en is
pref erabl y provhteegh engaperturei dn dew iexternzdt webin of aa dstwpatm-eaad adhdoair
chanber. The i t r y %Des% at an inlet opening or Lo
openi ngs substgﬁﬁ%ﬁﬁ% Fﬁieefog %ﬁg g%?nir’?g‘n to he di vider plate and an outer
surface of a surround. The divider plate and surround, or part of the

surround mi%/hbf{dh ntaﬁgwdsltatadpaﬂerdfuwﬂl Td%vpéé)\dbd?em&%a myhﬁfté@es%lt és€esS -
serving as e.an, ai e eni_n penln o) refera

i ncor por at'es atﬁoﬁhtﬁslﬁg?ﬁ&%ﬁ% ?ﬁ°&h OBf ngswgnﬁkfd d(?}/f ‘ge Hal Pr?)‘fl

habi t abl'e strueaterss to @l permit e'adlotvhr ofgiit dJeast wphit, saidl pubEition andl et
duct is preferaghyef ggﬁggﬂog-ehpeas%my LRif2hflamounting extension. The air
i nl et and exhaust ou vice pre erab I'y conprises an air inlet duct, a
divider plate, an outer plate, and an exhaust duct extendi ng through the

~inlet duct and(éje ali wsie&fstpdn@éteekﬁbdd%r fOWaldd She &AM deVideirrom 2
fl ow space bet en d{h“égl vid '{ﬂa‘ ates; and wherein said screen,

di vi der plate, tst)%ﬁtai“ | tRe @dr chember. o <

~ di spl aceabl e to prow de- sal d access to the partition and burner assenbly.

An air permeable - screen is preferably provided, e.g. on sald
device, between said space and the air chamber.

The inlet duect preferably_ termihates_at an inlet opening or \J
openings substantially in a plane common to the divider plate and an
outer surface of a surround. _

The divider plate and surround, or part of the surreund may be
integral and apertured to provide one or more apertures serving as the
an air inlet opening or openings.

The body preferably incorporates a mounting 'eiéte_n_sion which can \_,
be mounted on a wall of a habitable structure so as to extend through
said wall, and the air inlet duct is preferably connected releasably
to said mounting extension.

The air inlet and exhaust outlet device preferably comprises an
air inlet duet, a divider plate, en-outer plate, and an exhaust duct
_extending through the inlet duct and the divider plate to' terminate at
an exhaust outlet in a flow sp_aee between the divider and outer
plates; . and wherein said screen, divider piate,- and outer plates are

- at least partially -releasable or displaceable to provide said access
to the partition and burner assembly. ' '



5 The conbi ned device preferably includes an air perneable screen, e.g. of |
wire nmesh, at the inner end of the air inlet duct so that the space within. -
t he duct between the screen and the divider plate fornms a danpi ng chapb
It has/been found that the screen and tgis.chanber substantial |y danpg
attenuate any directionally forceful or “surge air flows through the
opening. The exhaust opening.is preferably situated in the fl ow space so
that the spacing between the exhaust opening and the outer plate is |ess
than, preferably |ess than about one third, of the m ninum di stance between
t he exhaust openi feagambined sigvige anpferahlyecinaludes gacair paempahlepperaenyf
the flow spacg,.gs ofr #{R Mish, PitOYhé Gdnrt énd JTatnd Wirtin1OPTuletido itAGE @aR8 Of
objects into the f|pw183§% . The outertﬁlate IS referabl¥ paralleh?to sai d

first plane afeRGEsWEHIR dhenduchPetwest they gareeBnhibe Sividedhplateqiorms g
pl ane, the prabmpingdchpabérly hehagy hrleaufountD thenttheeséreen afd Ihis tédhamber

entrance chanber s .preferably narrQw so that . the,screen.s stantially
paral Lol to afRiPSyPhial Y i pmbeh, OF Atifmusls sy afresyionsly goregtir of irde
preferably abeirn fiows dbmoughetthe inletopemdngirst pl-ane, so that the overall
dirstance fromthe screen to the outer plate is | ess than eight centinetres,
and can be about three centinetres. The conbi ned device provides the major
advant age that evdhengzhaustc opepinguis pPrefapepiveaitypted iny they BawesPagensp

wal | of a str¢mdturtBeSepddiag bévden’ The péﬂmtsltsoiﬁ@n&% #hd hthe ol€edlatd an a
fewmllinetres ouf fromt %égrte[ sur%ﬁﬁeﬁge é e Wa|é SO iha*l t he outer
plate is very t§Hst8®s PhE Y {888 98B mRauteOne o tRiFds c Of ¢ Ihey PPUBNes
t hg_probl ens distaecei bétwepnartte pextnnist ngpenihgr layid athie iperéphdryooft thearflow
exhaust fl ow th it S ial dr Y p e rce,
variability a%%&g&l'r e@??%rg{m ' e%\i;m'stlrl:l% %@m@ghgtﬁeﬁg%%%%’dgﬁﬂlgg Iv;ﬂtl?‘sg
‘exposed. Furt hernigrcto ohstmustbingrgssicafi ebjeatspintoi the fiow snaiceabl e for

cl ose coupling to the heater unit so that the whol e apparatus can be nade

very conpact and suitable for mpunting directly on the wal] of .
_, _ The outer plate is preferably parallel to said first plane and is .
o/ )

spéced no more than three centimetres from said first plane, the
preferred spacing being about two centimetres. Also, the entrance
chamber is preferably narrow so that the screen is substantially
parallel to and within five centimetres of the first plane, and is
preferably about one centimetre from the first plane, so that the
overall distance from the screen to the outer plate is less than eight
centimetres, and can be about three centimetres. '

s The combined device provides the major advantage that even when
'the surround is mounted directly on an external wall of a structure so

that the first plane is level with or nd more than a few millimetres

out from the outer surface of the wall, so that the outer plate is

. very close to the wall, the combined device successfully overcomes the

problems of permitting and promoting orderly air inlet flow to and

exhaust  flow from the heater unit substantially irrespective of the

force, variability and .direction of the wind to which the combined

assembly is exposed.

Furthermore, the combined device is particularly suitable for
‘close coupling to the heater unit so that the whole apparatus can be .
made very compact and suitable for mounting directly on the wall of



e structure. The costs and problens of |engthy ductwork can thus be
¢RI Dh nated because the flow snobothing and surge danping :
charaéteri stics of such ductwork, which mininise or attenuate wind induced
di sturbances of the air and exhaust §lows, are not needed. The heatjng W,
apparatus is-thus substantially unlversally acceptabl e and suitable for .
use in both nobille and static habitable structures, The invention includes
t he conbi ned devi ce detachably connected to the heater unit, and the

surround is preferably adapted for direct unting ejther on a of a
Structure 1S BTORE - oD BO T EY RIAPICT CEHEREIRY HARGER dan LSRR ¢ e
wal | so 't halirmiwatad r beeduse ctlose flowt hsmmlthmg'haﬁmatsan-genl tdampéhgr abl y

compri 565 L SHHAUR oaluE ulll! SHoGLRI o GO SLe BRI Olde

conmbust i on°Ch ng urner asse rner wh

ext ends i nmd\@edo@mtumqeﬁsrp%ﬂheh@rcen%mm cfﬁew%.eﬂre ndtengadeds i on,

- which is disposed between the conbustion chamber and the air chanber so as
~to provide a secondary air inlet between said |ower portion and a | qwer

portion of theTApr ReaHN& ; aRRATAHS; r‘spe?lﬁbsablsé‘b%?’éb‘ﬁl% Mniversally 1| ow

-to the ai ra@dmme, anbli e table eforc arder @n't BotiAimblidé tarid Gatiy MabitbI@I N
portion of t %talr chanber, which main portion of the air chanber is

di sposed af) THE: 1 oner port ion of the‘air chanber. Thus air flowing

t hrough the screen enters the main portionin a direction towards the

partition, "i s gRBS{ALDRMA Hﬂcﬁﬁ%gﬁx&' Gt hed! &eQnEP‘ﬁ”etQ&‘lWr&% deRdtdde

| ower portion, and thereafter stocanedlrectlon galn“in order to
pass t hroutfh thRehediesnunity and the é‘t‘rlt%mﬂr &y pge %F‘aﬂlbdePt%cecfQHd‘&#lVCt

Cﬁrrb:Jst l Onmaﬁﬁting\ﬁéﬁtglbrLémW walf Wtbeﬁtrﬁ@ﬁiﬁ'@nb r 8b el padt ]giltaﬂgee rﬁhwﬁtuéﬁﬂ in )
t he | ower on of, t conpbustion cha ri.or t oW n war,ds ar oun
t he bur ner‘%f'lfﬁ"apf‘f'aﬁﬁ %‘g"r"éeabtﬂ/éq‘ﬁet r"‘ﬁ‘ii o-that ithepgu dgﬁ jFlose
conmbust i ontaithemasllto follow a tortuous path fromthe air inlet to the '
flane zone; and the invention .

R

The heater unit preferably comprises. the exhaust duct, which o/
extends from an upper portion of the combustion chamber; the burner
assembly which comprises a burner which extends in the lbwer p_o'i-tion
of the combustion chamber; the partition, which is disposed between
the combustion chamber end the air chamber so as to provide a
secondary air inlet between said lower portioﬁ and a lower. portion of '
the air chamber; and an air permeabl_e screen to screen air flow to the
air ehamber, which sér_een confronts said partition across a main
portion of the air.chémber, which main portion of the Air chamber is \_/
disposed above the i’owe_r portion of the air chamber. '

Thus air flowing through the screen enters the main portion in a
direction towards the partition, is constrained to change direction to
-move downwards to the lower- portlon, and thereafter has to change
dlrectlon again in order to pass through the secondary air mlet to

'_provzde a flow of secondary combustion air, which flow is further
constrained to change direction in the lower portion of the 'co_mbustion
chamber prior to flowing upwards around the burner to a flame zone
above the burner so that the secondary combustion air has to follow a
tortuous path from the air inlet to the flame zone; and the invention
includes heating apparatus comprising an air inlet duct and said



I ncl.udes heating apparatus conprising an air inlet duct and said 7
heater unit.- The direct distance between the screen and the flane zone is
preferably small in conparison with the overall height and/or w dth of
air ®&pd combust ion chanbers and in pagticular the distance between t
screen and the partition is preferably ess than 10cm e.g. about 2 to
The flame zone is preferably.slightly above the |evel of the bottom of t
screen. The burner is preferably supplied with a primary conbustion air and
fuel nixture jn which the primary conmbustion air is drawn fromthe | ower
portion of tHEaEF Witaher via a further tortuous path in which the flow
fromthis lower portion is constralned to change direction to flow along a

restricted path tﬁggn&ﬁrecq er pg{(f) e lc;sg@%gne s?:dr Qﬁ&ie@%gﬁeg%ﬁet%

flow upwards in t mxmgc elev |
furt her changerefiénablyt ismall dneenmparisen withethe tiverall Hwight mloqarvelfdéhm y

extends acr osg,d hg v eiry p&fxﬁ&&@i&f Eﬂﬁnﬁé{s.c%ﬁb% pk% g%}tﬁ% 5E8e?Nd
t hrough the inlet duct. -This heatl ngﬂappar at us

vant a at the
effects upon Ret¥eennithe: serpenerand.ithey Part itian dﬁpﬁ’?%fteﬁ%m&f lﬁ?ﬁ/g‘ﬁf’ﬂd Ocm,
gener at ed- di séugl, bee 2ftdt Bémf ! ows in the inlet and exhaust ducts are very
smal | ; and the advant age that the apparatus is conpact and easy to
construct ‘and instal. The preferred form of the heater unit is
particul arly suitZhéeffane umaewiishpréfembly eskightlyombové thee lewebi of dthesi r
inlet and exhglsbmOst lthk Sedene SO that the air inlet and exhaust outl et
ducts of the conbined device serve as or are continuations of the air inlet
and_exhaust outlet ducts of the apparatus. The screen of the preferred

heﬁit) er gnh t pref emblwm&v? ;ﬁ-‘éf@rzﬁl]y' §u§ﬁlﬁecglvhtﬁt65 r&&h&ﬂr TomBast idh hhet e
conbi ne evic ar gt us n us made. ext.renel y, e
ovoral | d r 6O el THARERL AP he [PRHBS Y CEPRA PR IE AR, OB htnc
preferably i slowerspartion Igfcthe air chamber via a further tortuous path in which

the flow from this lower portion is constrained to change direction to

N - flow along a restricted path to enter a mixing chamber, to change
direction again to flow upwards in the mixing chamber to the level of
a fuel jet and to further change direction to enter the burner.

_ The e_xhi;ust duct preferably extends across the main portion of
the air chamber, through the screen and through the inlet duct.

‘ This heating apparatus has the advantage that the effects upon

(% _ the combustion efficieny of the apparatus of any wind generated

disburbance of the flows in the inlet and exhsust ducts are very

small; and the advantage that the apparatus is compact and easy to

construct and instal. The preferréd form of the heater unit is

particularly suitable for use with the.preferrer form of the od'm_bined

air inlet and exhaust outlet device so that the air inlet and exhaust

outlet ducts of the combined device serve as or are continuations of

the air inlet and exhaust outlet ducts of the apparatus. The screen

of the preferred heater unit preferably se'rves as a or is the air

- permeable screen of the combined device. The apparatus can thus be

made extremely compact, e.g. the overall direct distance between the

e flame zone and the outer plate be and preferably is less than 15cm
e.g. about 7 to Sem.



at us

f or
efectronic

and said s
Sai d bur ne

.e about

7 to 8cm 81n a preférréd enbodi ment di scl osed herein,
‘has val ve neans for controlli ng a supply of combustible fuel

t he
to

autonmatic control neans responsive to manual |y actuabl e neans
ensor nmeans to control said valve means and said ignition neans.

r assenbly, valve neans, ignition neans, sensor neans and

el ectroni c aut dFa@i Prefanred| embadimente disglosedhheraiiy e ihe e@%@@t%é}asas a-
single replvaﬁea:hé@:mbi ABit 561 1i15g e BTG wlmlstﬂﬂelfhesatdi théathﬁfneltnl t,

and whi ch

is rel easal connect d to to said manua{J
act uabl e n@ﬁﬁ%mblgndlﬁ't} "f l?éﬁa'?ug‘b?ymd g|- W@"‘:gggté@eaﬁﬁ'@%ntnfa?% or
pr ef er abl y sensirigedhen préserized \ofs @omusmm(taauﬁbxt hmeugbmpélrapeét of eshigart of
ﬁg&ﬂakleeﬁgﬂ{?% ”Euto%?a%%’b'oéptf 1‘3‘t 0 SL?%S O%\F he.@ gat.{igﬁ part

t he body
and t he el

oI #hSARs 'T's per

part, so tlaatusbie né¢anst pndisaidosenssr means tIOScem!eﬂdsaidfvaiwebmem anéat
s8i®" fiVicte HEhaS %aﬁﬁughm&fégse%ﬁ.”%%é”ﬂe}s}m LChigh®ighr ai ns

The body p
a fluid to

be heated to contact sai

r ner assenbly, ignition nmeans faor initiating conbust i on, sensor neans
ensing the presence of conbustion and/or the tenperature of said bogyl -

he enclosure may be part of hot

air flow diR@angy §engalerMeeRs afRr elq?fé‘°§&1s%‘ﬂt%m; poRirel al!ﬂefné'oﬁﬁ‘ﬁl ses a
QE-efélfablil Cadaembeéd awteahéh eamtﬁhﬁﬂ SfePlacesdlé Ourtih ewhesegat ur e

fl ame sens
of the bod
af orenenti

Srea R nEyed oft BUE TFSLghaPating A CARIBhoR Lt aepaY

ki nds of,.t he

heating webenected| tp ;aapqwexllsapplyt.emaui(ptmaliu actrualzsle owanesd abg_l toa

over heatin
el ectri cal
occasi onal

O

? ag vari ous causes, in spite of the provision of
y - d sa ety controls. Heating apparatus in nobile and _
ly or seasonal |y used -structures may be especially vul nerable

to such risks. 'I-‘Héeréﬁméaﬁlés uﬁﬁt tl'erré‘t‘éQ'ﬁblsmmdm!ea QSr{ntﬁeV\&Sd%" sbead @6 unit
. extend through an apertured part of the body .80 that. the burner

assembly 1s at one side of the apertured .part and the electromc_

control means is at the. other s1de of said apertured part, so that the
eleectronic control ‘means is shtelded from burner heat.

The body preferably serves as a mounting for an enclosure which
constrams a fluid to be heated to contact sald body. The enclosure
may be part of hot air flow duct or a. water contamer.

The sensor means preferably eompr1ses ‘a flame sensor for the
burner and a thermostat responswe to the temperature of the body.

_ There are further problems whlch concern some kinds of the
aforementloned known types of heatmg apparatus when constructed for

heatmg water. " In partlcular steam explosmn rlsks caused by .

overheatmg arlsmg from varlous causes, in splte of the prov1ston of

electrically powered safety oontrols. Heatmg apparatus in mobile and
occasmnally or seasonally used structures may be especlally
vulnerable to such risks.. '

The apparatus of the mventlon may form a water heater unit

further comprlsmg a reservoir; a thermally conductive body arranged

&



further conprising a reservoir; a thermally conductive body arranged 9.
to heat water in said reservoir; a burner assenbly arranged to heat sai ¢¢
body; el ectronic automatic-.control nmeans to control valve neans, for
cont\tol ling a supply of conbustible fueg to the burner assenbly, and t
control ignition neans for initiating  conbustion. The el ectronic
autonmatic control neans is preferably responsive to flanme failure at the
Qurner assenbly to shut off the valve neans. Relief nmeans is preferably

provided to Ct%u-g\ga? WHtQROI _isPE'd g:fneg}elileoﬁ'q ntfg'ﬁlﬁmgi- 438 mbEy faarr\f?t}]éee& Qob!t'::'eaotf

ej ected at the burner assenbly or the rgnition neans in even
t he tenper at 8aéd dody;or electreniccantomatic reongrelomeans cioe @PRtrod YRlvecmesdsned

val ue. The r efgpeloRBRifin aPShRY 25} YodhBRRIASCANIE 15 URid harhER | ddsBibly,
device screwed into the body, The el ectronic auytomatic control means

preferably | #Mheto orcontrals” igmition ameany e for ipiiatingoreomiustin-cal ITreypon
failure of a ¢leetkiratNautdthat it don®RoF anBRIECes preféFadly aFdsporbhra itoCLilame

0. daust ng ot REeoRF P PUBBTEI o8P hpciuchioh O Ehe VPP oPomiS. Rediefos”
r: se to a:Jtormea'rts i prrefenably fproviddde 4o ecausei @ .praportipnoekdhéocontents of |
co-pendi ng U r%ﬁ%@"i‘fgpf’%cﬁé?cgﬁ%f’t%é%%%é%%‘“%f%@%%&??{%ﬁé%. it O
further risk meangHincthe evendcof dhe| tempengtnre and pesgyire in dhen reseyverti on

in water heahResdirSRCsreddt¥rmined Rahid.e or occasionally used structures
and in cases of neglect, which risk arises if water in the reservoir is

al{ owed to freeze. The reservoir is preferably provided by an assenbly
conpri sing. a contBaereliéfanpeshs dsa prefexiably dyreplacesinpe nfusible cGpe ingh

cl anpi ng devid;fqﬁg%ts%gg@e& q;lqygﬁleoggdg.nd part of the container and within
of t '

the interior e container to engage the nounting so that the other end
part of the container is thrust onto the nounting and a seal on the

mounting to nake Beal tRGtPHIRIRRBIat T @HtPH] mdives opeTebhply Jatches or
v/ locks out in a valve-off condition automatically upon failure of a
predetermined ignifion sequence, so that any automatically actuated
ignitioh sequence after flame failure which is abortive, e.g. due to
dousing of the burner assembly by operation of the relief means, gives .
rise to automatic shut-down of the heater unit. An improved form of
electrical control means, of automatic electronic form, is disclosed
in our co-pending U.K. Patent Application No. 8220792 (2123525A).

s There is a further risk which can cause costly structural damage
or steam explosion in water heaters, .especial_ly in mobile or
occasionally used  structures and in cases ‘of neglect, which risk
-arises if water in the reservoir is allowed to freeze.

The reservoir is preferably provided by an assembly comprising a

~container clamped to' a mounting by a clamping device, which ciamping

device extends through one end part of the container and within the

interior of the container to engage the mounting so that the other end

. part of the container is thrust onto the mounting and a seal on the
| mounting to make sealing engagement therewith. The assembly is
adapted to yield resiliently, upon a préde'termined internal pressure

or thrust being reached, so that said other end part can be moved by



d to yield resiliently, upon a predeterm ned internal pressure or
st - bei ng reached, so that said other end part can be noved by t he

tnternal pressure or thrust to an extent sufficient to interrupt said

seal ing engagement. The reservoir is pgeferably adapted and arranged to

provi de an internal expansion space above nornmal water |evel, which space

al iows sufficient roomfor the water to freeze w thout said predet erm ned

pressure being reached if the i ce occupies said space. Said one end part is

preferably dished so,as.t0 ec o, t he reservoir

heating appHi%atlter™al PressHY n%’ #hr\}\’/gi elo R &% %&Béf’ﬁ‘ﬁ%&%&%ﬁ%&‘&f. ng

the forns s:ﬁdtkmlnngaﬂgagamemantl oned herei nbefore and conbi nati ons of

features thereof, is hereinafter described with reference to the _

acconpanying di agramatic draw ngs, 5 wherein:- FIGURE 1 shows a verti cal

| ongi t udi nal cr 38e- reserveir tisr ijh?l'!ihbr agpptest sndagrranged tedptavide an

habi t abl e’ ﬁtéuﬁalueszparssasn ca mmvaarmai waltBf 1eVBE! WhTc fspRed@lilopdld a
fl oor of.the 1;ructure‘{l t" 2 shows aog‘ an view of a rep Iaceable bur ner
h

and cont r ol SUA1¢i§PL BYPO gr water to,freges (withoug ﬁ‘%ﬁnP’ee%ﬁfF‘b‘Pe‘hnd

'indi cat or pissurd USIRE Baehedsifatios tbe nectupiés isaidtspasel. exhaust outl et
device of the apparatus in rear elevation; FIGURE 4 shows the apparatus in

| ~front elevation with the conbined 15 device renoved to reveal a heater unit

of the inventi ofaidrpueRend parbwis phefenreblyedished sonasrienprejestalritonthve t h

t he burner ydrgoi,rol unit renoved to reveal a main body of the heater

unit. The heating apparatus broadly conprises a heater unit 10 close 20
coupled to a corrbl ned air |nI et and exhaust out | et deV| ce 11. \)



The heater- unit 10 broadl y cc')'rrpri ses a gas fuel ed heater assenbly 12,
an enclosure 13 to constrain fluid to be heated to contact the heater

assermbly 12. 25 The heater -assenbly 12 includes a main body 14, in the ‘(y)
of ;a_single al um ni umalloy casting, which main body 14 is directly segued/

toi said structure, serves as a nounting r a repl aceabl e burner and

.control

f.or the enclosure 13,.

unit 15 (FIGURE 2) qof the heater assenbly,
serves ‘as a nounting for the conbined device 11, and
serves as a direct heat transfer body to transfer . heat generated in_ the

nd.. .~

serves as a 30 nounting

heater assenbly t4nteamnleief heating r?é’&?@}“sas“héha form of gater; heatingss

The conbined a@;euh-seué-l 1h85i-p@ﬂ§t1ﬂ MetHe aFofiB! YofC O | frivefitioR Oméretionedt e

{6 about 18
cmfromthe
shaped surromwcﬁ%edhwm SePernice s@vﬁrealacpoinbaiﬁn@Odiagmhmhticadeamhgs,

pl at es

as- to be Ioc

16

S 510, 5ot oobeston o TS Blesors s oAt

a

}fe .2 barrier 21 of round wire nmounted on the pillars 20 so '~
a 8 Xround t he peri phery of 5 the flow space 18; and a wire

mesh screen 22 | oEKIURE dnshows A veptieal JlQngi‘Fhélr@tthsndsemlqmsﬂlmm ther al

portion 23 a’!ﬂ)pﬁrzft%vﬁé qaBtaidd§h P%%l@%tmgttﬁﬂosﬁﬂ:haw%‘%ai‘aﬁprﬁt air .

inlet duct 25 so that 10 an outer end 26 of the inlet duct 25 1ies in a
first plane ;_theamctlenbeﬁwd@anb?\%arﬂmr af ribet stAYeBYeE i on 28 of an outer

surface of the periGURE 2l shews iDplas, vieki 6 ParepiaeeaR® bhsferi Bndaéchtirbl St

pl ane,

apertured
i nper 15 end umitsthe inlet duct 25 is. occupied by the-screen 22. The

octupy nost of -t HeuRRes! by Bebabicaly e fust dhe Bhlnch A% 8pRec Bt

i nl etthernpapgtuscin ireas glevalienie bet ween the peri phery of the

nar r ow

15

20"

25

- 30

35

t. hat d of - th et duct 25 b
a0, R o e SRR inapd ol Pesgeoh. "omate, AR ARNCALRR

FIGURE 4 shows the apparatus in front elevation with the combined
device removed to reveal a heater unit of the invention; '

FIGURE 5 shows the ‘heater unit in front elevation with the burner
and control unit removed to reveal a main body of the heater unit.

The heating apparatus broadly comprises a heater unit 10 close
coupled to a combined air inlet and exhaust outlet device 1l.

The heater unit 10 broadly comprises a gas fueled heater assembly
12, and an enclosure 13 to constrain fluid to be heated to contact the
heater assembly 12. - . o - '

‘The_ heater assembly 12 includes a main body 14, in the form of a

s1ngle alumlmum alloy casting, whlch main body 14 is directly secured

to said structure, serves as a mountmg for a replaceable burner and
control unit 15 (FIGURE 2) of the heater assembly, serves as a

mounting for the enclosure 13, serves as a mounting for the combined

device 11, and serves as a direct heat transfer body to transfer heat
generated in the heater assembly to the fluid. to be heated, as

- hereinaf ter descnbed.

The combined device 11 includes a main assembly 'eemprising ‘an

* outer plate 16 about 18 cm wide by 18 cm high; a divider plate 17



Ider plate 17 and the portion 28 of the outer surface. In this 20 _
ent the inlet duct is about 1 cm|long between the plate 17; and the
22, and the inlet opening is about 1 cmw de at the top and si des af
ate 17 and about 3 cmwi de at the ¥ottom Thus the assenbly is onlw
3[err] cmin depth between the outer plate and the screen and
projects about 21 cmoutwardly fromsaid first plane. 25 The divider pl ate
17 and screen 22 are apertured to receive -an outer portion 30 of an exhaust
mermber 31 wipasied defouted can feclatist odtet phatd” 16 s6088™6 déTind 1@ MRM 8padtni t 10

and t he col 11. welolgy out 7 cmin..hei ght .
and wi dth ggdngir%gj ect s%lalbout %pfde'r cn(1if romifﬂ"e%}lsmrggrseﬁ'leﬁflepg Thto . -
the flow spd@ewhirh doestenithat plages a e@d@ads']t oat barrig? 2ITief pound owir®0 i s

| ocat ed so h [ o) f riephery
of the tl h?aééem%ép lﬂgéh lflgg%b%u?g o8 13 8O IOERHY bRl tnd pellifieRy deP"e ! Y

bot t om of s 8 14nd guvire PSsR issweem @xt%ﬁéﬁ@ onhﬂmghmtqwm nl et

duct so as 3%.to occupy part of the space between the divider plate -and the

-screen, which space serves as- ..a danpi ng charber 33. 13 The main body 14
conprises a nmain wall 34 at an inner. end of an outwardly projecting .
_peripheral wal | T8 kurrowpdarioldeer af ban@hdrzﬂnqboﬁﬁonTBa ol | a Sontétgent i n-

use, throug 0hat h ty g bu S an
out si de sur#ha% W?H-%ﬂm 54 ﬁé{;&éég hat ﬂ{bht”yg C}Llﬂl} ﬁggsts %ﬁ %1 Ioor 3
of the stfus® u?‘éterTﬁEdf?‘ar@fedhenHﬂsB d\@ta%rheﬁ dd aoflrsie(pémae Zﬁaamderlsrs to
serve as NeBsEndi@A by @ fwuaﬂeenhgepémsnlas 8 arf Wtitel h&ﬁ to

e

."the structure,. and_ to receiye further fasteners securing erlpheral
 portion 23 Biripheral pertion ¥:§ ("gﬁﬁ‘tﬂ’ﬂ}glqrhezsrr&% a%s%ﬁl first (PIP% fangnged e
~end 36, so 4@ thattan Henerrerslind #1% dukst! dast aﬂdlsCQBﬁﬂd’édSbS'hﬁl fdpéﬂﬂﬁ'@dend 36

o oo hov RS B O S8 fhgh| ROROR.1f; Oap R Peeiby bR s *
assenbl y1¥ rend tafe ther indete d_uctt B% ist oecupied bpythee scew:ssmd t Theadivider
plate 17 is located substantlally in said first plane so as to occupy O
most of the outer end 26 of the inlet duct 25 whereby to leave a .
narrow inlet opening 26A in said plane between the periphery of the
~ divider plate 17 and the portion 28 of the outer surface. In this
20 embodiment the inlet duct is about 1 cm long between the plate 17; and
the screen 22, and the inlet opening is about 1 cm wide at the top and
sides of the plate 17 and about 3 cm wide at the bottom. Thus the
assembly is only about 3t em in depth between the outer plate and the
_ screen and projects about 2% em outwardly from said first plane.
25 - _ '
. The divider plate 17 and screen 22 are. apertured to receive an
.outer portion 30 of an exhaust member 31 which defmes an exhaust duct
and is common to the heater umt 10 and the combined dev1ce 11.  The
" outer portlon 30 is about ‘7 em in helght and ‘'width and pro;ects about
30 1* - cm from the d1v1der plate 17 1nto the flow space 18 to terminate
at an exhaust outlet 32. The portlon 30 is located so that the outlet
32 is about 3 em from the top of the penphery of the flow space 18,
_and is about 5 cm from the sides and 8 cm from the bottom of said |
- periphery. The outer portion 30 extends. through the inlet duct so as
35 to occupy part of the space between the divider plate and the screen,
which _Space serves as- a dampmg chamber 33. '



the flanged end to be let into the wall 1 so that the first plane is 15
closer to, is coplanar with or is even behind the plane of the surface 2.7
The main wall .34 is provided on one side, as shown in Figure 5 wth:- 20
(a) \autwardly projecting webs which foermggde walls 40 and a top wal | {
off a conbusti.on chanber 41, 42; (b) vertical fins 43 which project
substantially across an upper portion 41 of the conbustion chanber; (c
t,ransverse support webs 44; 25 (d) a thernostat |ocator socket 45;
and- (e) a water grain. 4 | C te t h 0 ' b N.gl
surround 19 and ig{‘%%%gcﬂ%dﬁdqéo%"gﬁqggél:?y“%irrlra_‘?r{t}grﬁyaggaél_r Q%Féep\%éé erbrf %?ai n.
plug 47. 30 outwdrdly rpriojectimg peripleral healdi 45 - h¢dngaahapygter dlwngedpendure
48, through v Choh,6,di1r93e bxfilidsC ARt 198, WidughSa wrlﬂsf the) stiackfieSs4
for fasteners to secure a tapereg portion 37 of the exhaust nmenber 31 and
partitiom51,thaf the flanged epdaalygs an °“t51d§h€§tfaﬁ%t7al°fnéhﬁe‘f'?\nnt &ndh80 webs
4112 f”d ;14; ts(. cena&ogig,e}aadﬁaz %ét{sh®g@§%édfeh,&pnn@f§tﬁgﬁ%t iﬁ?tﬂeﬁgewen,
or fastengrs, 0. secure the uni in pgsition so as to gas
Light connect ToniSu IBPPRIEAA0 ToPRith (iastendte” duciooRde - oo meAnE pibs Zof
I nt er nal transessrieg thé Godyul? ctandutiusSthee sppardtung Po the strucfurem amsdnto

openi ng 55 (Fl GURE 0 a sater pipe sacket, (not.show).:. (e | owper,

i nternal t ran’é?fg?%eelﬁﬁé‘%%‘?r.i%%&ne che%IPéag?%gp efr}é}%r\éﬂ %°6§H%’h3235?’\9?|ﬂ‘&ﬁ5
1) to the drasurrgund 1% (andd thiy thesoeketassembly) tofthe flangedf end IevBee
58.. 10 10 that the surround 19 overlies and conceals the flanged end 36 and so

U - that said first plane is close to, e.g. to sbout 5mm, from the plane

- of outside surface 2. To i-educ_e the overall projection of the main
a_séembly from the surface 2, the structure mé.y be recessed to allow
the flanged end to be let into the wall 1 so that the first plane is.

_ 15 closer to, is coplanar with or is even behind the plane of the surface

 The main wall 34 is provided on one side, as shown in Figure 5,
with:~ ' o '
20 (a) outwardly projecting webs which form side walls 40 and a top
wall 40A of a combustion chamber 41, 42;
(b) vertical fins 43 which project 'su_bs‘tanti'ally across an upper
| portion 41 of the combustion chamber;
- (c) transverse support webs 44; ' -
25 ' (d) a thermostat locator socket 45; and "
(e) a water drain duct 46, which extends tﬁfoﬁgh an opening in
the surround 19 and is closed and concealed by a manually -
" operable water drain plug 47. T
30 The main wall 34 has therein:- : a S

(2) a large lower aperture 48, through which the burner and
, control unit 15 extends; - . ' - '
- _ () sockets 49 for fasteners to secure a tapered portion 37 of
""" the exhaust member 31 and partition 51, in "the form of a
35 sheet metal member, to the webs 40 and 44; o
. (c) sockets 52, with a gas fuel connector duct 53 therebetween,



The main wal |

is provided on its other -side (FI_GURE 1) with a circular

& 60 having a chanfered annular projection 61 to support an

eric ring seal 62;  water inflow baffle 63,-and_a clanp securing
64 co-axial with the axis of thelircul ar flange 60. 15 The exhau«s.v’

imenber 31 has a hori zont al top wall and the tapered portion 37 decreases i
hei ght ~and i ncreases inh wdth fromthe outer portion 30 to an inner end

.flange 38 clanped to the webs 40.

so that the latter fsﬁrﬁaeSer&a-sa790pcar§ecurentﬁyeimaer15them@nﬁuﬁts@msclwrrber

Scioen 22 and the BAREiY e uent caRfediB b lne BP S’ RGNS, ol ldyerou '

upper portion 65, abé;ve the | evel -of the conbustlon chanber, a main portion

66 between the

&5' 8 P@ah r
25bet ween the part|t| %p’e ggtﬂg}oart AN !%%ewg%?ﬂhg guggl%i qH'I?{h@&*m%el of
‘the screed 22.. Thefmmnan %Pﬁlileﬁn§5 cﬂFIGWE 1}, torpcRten pipg ngackst sng

burner- assenbly 7@hown)sol enoi d act uat ed gas valve assenbly 71, autorratlc

30el ectronic co ;%korrw%@ %rl:'gg} hcou3| n snﬁ?ﬁegntt'g?'f'?}ngasfgﬁg zFform of

an ignition ele

74 and a thernostahn?@erﬂngx&ﬂl@lﬁﬂﬁﬁell ablmebgtramamsctoﬂs aandt at abl e knob

76_vvh| ch proj ecé}g tm&ﬂg% £ a@&yﬁgsye %e‘éggdﬁbernostat " socket 45,

and a nounting
| ower apell ure

connect ed tYTEWETY

I Mensi one

n

The portion 37 engages the partition 51

UBt.r ode

34 so as to close the

48. The valve assenbly 71 is secured to the main wall 34 by

the fastenes 79md qnmcwane lgaﬁr&haaa on lixst %@n&ucstmé?»(mabgabq; Wmaﬁsenbl y
70 conprises an el Plgat;g |.ow rect a? gul ar burner ‘80 nechani cal

sBapng & cheipigred eppylas  prejggdpnghl ite Wi‘ﬂ?ﬁta j et

. 82 (FI GUREaén) élhstdiﬁez@ﬁsenigl sedl €N rvtiep @nflowt baffly 6Rerandnd aflampe

bur ner

by spacer suppo

|15

oBS1: L0800t 8 'e@hasaam% qﬂga&sgtop% wigagk ﬁynegeﬁew' ng 78

o/
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The exhaust' member 31 has a horizontal top wall and the tapered_ /.
portion 37 _decreases in height and increases in width from the outer
portion 30 to an inner end flange 38 cl'aniped to the webs 40. The
portion 37 engages the partition '51 so that the latter serves as a

zopar,titio_n between the combustion ch_a_mber_ 41, 42 and an air chamber 65,

66,

67 bounded by the peripheral wall 35, the screen 22 and the

‘partition 51. The air chamber 65, 66 and 67 comprises an upper

portion 65 above the level of the combustion chamber, a main portion

66 between the screen 22 and the part1t1on, and a lower portion 67

25between the part1tlon and the part of the surround 19 below the level

of the screen 22.

The burner and control unit 15 (FIGURE- 2) comprises a burner -

.ass'embly 70, a solenoid actuated gas wvalve assembly 71, automatic

30electronic control means in a housmg 72, ignition means in. the form

of -an ignition electrode 73, sensor means compnsmg ‘a ﬂame sensor
électrode 74 and a thermostat 75 manually _presettable by means of-a
rotatable knob 76 wmch_ _pro;ects,. through an opening 77 in the
thermo's_tla't ‘socket 45, and a mounting 78 dimensioned to abut the main

_ 35&511 34 so as to close the' lower aperture 48. 'Ihe valve assembly 71

is secured to the main wall 34 by the fastenes 79, to receive gas from



housing 72 is nmounted adj.acent the other side of the nounting 78 by the
sane spacer supports 83. One of these supports 83 secures a 10 carrier . 84,
on which the el ectrodes 73.and 74 are nounted, to the mounting 78, and

t hede el ectrodes are connected electrically to the automatic el ectroni @ :
cantrol neans. The latter is also electrically connected 6 to the sol endid
actuated gas valve assenbly 71 and to the thernostat 75 which is nounted on
g carrier 85 secured to said 15 assenbly 71. The m xi ng chanber 81 has open
opposi te si dahe8@uaths58h are bl anked-of f by the nounting 78, the nmin wall
34 and the partition nenber 51; has. a small opening 87 in one end bel ow
the bottomlevel 20 of a valve body 88 of the valve assenbly 71; a further
openi ng 89 in t heThen durpensissemblyl 70ocamprikesi amh of treggjtet hdlow whictingulalr

restricts th ' u ;4@ g8 |
engages one Sgheh, 1 hattEng edticldl (@ind baliPRhacng900 By Mg
assenbl y 7P ichamber &t iy whidhhehiedt 83 (FIHRE dnfs the msgemblyefl sonfopntsya o5
X0 g S a0 e 0 4 Someed,

m xi ng chanber, 81. e burner is lLocated in a | ower portio Q e
conbust i on cHdipeentsgngssids gf o ed@%’ﬁ&’d@s%h@fe?ﬂ?"ﬁf %&Bﬂ“ﬁ gé' apd they

bel ow t he 30 Housfig ,72amé Mountedt adjdceftethaosthd?” side tofe tis0 mtpumitingn 78 hioyrber
above the burt?‘fesr ix% Iocaéte%d abovei tfgg Ieégl oé hes bottorp of éhe screen.
The bot t om pdPEi SRSt SPETHAPPITEEn 81 | e nhetlS®S SPRRATHE & F9°MERS & s
inl et 93 Bé weenierhd@4, | omewhivhr theneléFtmides h&3 aand cHardrer momsted,s tacth®4

bel ow the valyg, Rody #8: andNdnd ﬁ@&/tirgﬁeé %ﬁ,ﬁ@ﬁf;&;%&&iﬁ tol Bh&t 95

bet ween the | ower &%{tlon 67 an e space . urner 1n-the | ower
portion 42. emtemphic: ielegronicnisontel Apang.  hdhe latden:ifelemqelgeiriell¥ he
burner to holdnhBetedn@ B§AhagsdiBhsid BetuRbd @) valvé adhmbly t1eah@Vi®l td the
burner 80, a thernmm ti ul-gt.ion, menber, 96 5 extends up%rds %hitn thed
cormbusti on cHRFHBPS %si R his japynted, pn & carrier” 85 secu o sa

15 assembly 71. '

The mixing chamber 81 has open opposite sides 86 which are
b_lanked-off by the mounting 78, the main wall 34 and the partition
member 51; _hés a small opening 87 in one end below the bottom level

20 of a valve body 88 of the valve assembly 71; a further opening 89 in
~ the end opposite and co-axial with the jet 82, which end restricts the
| open end of the burner 80; and an upper flange 91 which engages one

side wall 40 of the combustion chamber 41, 42 so that the valve

\_/ assembly 71 is protected fromﬂ heat in the combustion chamber 41, 42 by

25 _said mixing chamber 81. Fasteners 88A secure the valve body 88 to the

mixing chamber 81. ' N .

The burner. 80 is located in a lower portion 42 of the combustion
 chamber so as to provide spaces therein at each side .of and below the
30 burner, and sd that a flame zone 92 in the combustion chamber above

the burner is located abo've. the level of the bottom of the screen.
The bottom portion of ‘the partition 51 is shaped to provide a primary .
air inlet 93 between the. lower.portioh. 67 of the air chamber and a
_ space 94 below the valve body 88; and to pfoiride a Iargér sécondary
35 air inlet 95 between the lower portion 67 and the space below the
bixrner_ in the lower portion 42. The partition member 51 sbuts the



'rrenber 51, and is held by the latter agai nst the fins 43. The automatlc

eyect onlc control neans may be of any suitable form but in this

ent i s. substantlally as described.in our 10 aforesaid . co-pending.-.

a ation. The housing 72 incorporates a socket 97 for a multi pl e pio/

i:onnector pl ug 98 which has leads to a te&npte control wunit 99 providing

a manually actuable swtch, indicators, a fuse and electricity -supply

CONNECt OF S. theHOWRY A JESHRPbYrHG! t8R18! B bt MO hgiiRst b UGS wan the

el ectronic control- 15 nmeans to shut-down the heating apparat us when the

supply volt%t‘{:;e is bel ow a predet.erm ned voltage, and to re-start t he

appar at us when the necessary wor Ki ng voltage is restored. The unit 99

i ncl udes an indi ator deI bled.' |l ow. olt ich,ig illu natd

whi Tt the vol s A58VE dne fivel ot M arger 0 & dgemel iPualeb.pemhey

- heater 205 o@eeatls oupwards mﬂﬁmltheocomhhét:mtctmmbenohlongldéoﬁie pmttitlon
~condition fegt y. de C fifdte d 'l ow repl aceabl e
insert haw;‘rll;gﬁaélgcﬁﬁéraélg %épg’gludﬁg’é’ ?gpué t'fre conﬁq?e |n%nli.€hanber and, at the

other side of the main wall 34, is closed by a plug 101 of a 25 mat eri al

whi ch nel ts at  gnsPegidilatid CHREERINGS Ccorlt1®l RBEAS SHEF bel df GAYPELEEEe an

el ongat.e i ndrical, water container 103. having a re-entrant  end portion

104 thr ough %W'cip‘énéneﬁ’a‘speﬁ“ibo%?e’b"f is. es"ﬁ’éf'mlt@?:‘%fa%l geseriedy e PiTe

ext endzI 1 {0) iﬁ;\b&-@saﬁd ac&%eﬂaﬁngl%&lcsla%z]pt hermeindzonﬁidg 1'&7dﬁicoi-ﬁtﬁ-attee Rar i sI
secured in t ed s t en o to.a 2 seal
109, engage% c?‘ﬁg %@?’?l or? fb'ilﬂ)e tpﬁPug?mf oﬁf‘gl g eTﬁg %‘g t'Re ®mai n .
wal | ~34, wheenebte te@rﬂnghgemlthe%)t Ipelovea!uh'gpoetimnuanﬁ agamaiﬂe tewdtdt, ange \J

60 and t he g%at@;s,to ”?‘Ege sg@& §hg6,§)84'§§ A ﬁg‘wm dgd two

part |nsulat|n cover Surroun e cont I'ner provi des’ a
moul ded- i n -'P'%RR%ESVPB*!EECQFWWH@tﬁBuS? néngipded in7 the ﬁbpmmepepat!rq%n in

still ai1s(Meand NY) sheP-downOnhe aRshting Mapbfatust wheh URR sdp powua 6Q4s that
the tie bgbell s hori zont al 6(ﬁhe cont al ner 103 and in bo e s_lher

serve. as. ggeevprepe&%rﬂnp voltage, and to re-start the appar tus w
: necessary working voltage is restored. The umt 99 includes an

indicator diode labled "low voltage" which is illuminated whilst the
voltage is low, in add1t1on to diodes to indicate normal heater

W,

20 operatmn, and a fault or malfunctmn 1nduced "lock-out" condltlon.

The safe.ty device 58 'c'onip_ri_ses a screwet_i-in “hollow replac'eable
insert having discharge openings 100 in the combustion chamber and, at
‘the other side of the main wall 34, is closed by a plug 101 of a

25 material which melts at a speclflc temperature.

The - enclosur'e' 13 comprises an elonge'te ) cyli'ndrical Water
container 103 havmg a re-entrant end portion 104 through which one
end part 102 of tie bar 105 of a clamping device extends to- receive a_

30 nut 108. The other end part 107 of the tie bar is secured in the
threaded socket 64. 'The nut 108, recessed to accept a seal 1109,
engages the portion 104 to thrust the .container 103 towards the main

 wall 34, whereby to engage the other ‘end portlon 110 ‘against the

| flange 60 and the ‘seal 62 to make seahng engagement therew1th. A
35 moulded two part msulatmg cover 112 surrounds the container 103 and
| provides a moulded-m recess to recelve the housmg 72.



wat er V\hl ch is supplied via a pipe (or hose) not shown and the 5 |nternal ~
duct 56 to enter the reservoir via the opening 57 to bring the water to a '
~normal level 113 just covering the top of the opening 55 to | eave a nor mal ;)
r \space 114 above the water. \Wen the ridmote nanual |y actuable switch i )
iosed electricity 10 is suppiied via the rempte control unit 99 and the

pI ug 98 to the automatic electronic control unit. The latter actuates the
sol enoi d gas val vin asrend| gperhtidng i | st\i\llga&- fnomwdand)u eohylitbonee ahlc with f | ow
tothejet 8 I a t gp% e he

i gnition el ec h}éode{gg ﬁ#& dﬁg owgf m&w z Z%uggeshghg%gé@& t’l%
primary conbesmtainexi i03n%udum§1!! dloﬂb'ow tpgeﬁheraaelmspess Haeserypin HéArrftxlr ng

¢hanber 81 i h n t g s i y
conbusti on alqﬁﬁteg Gl;)‘\ve}m*?a\%n ?Qg%iétahehgp%gfﬁggr t(&gfh?%z %%gl ﬁgoﬁa?r%%r ﬂz:ﬁ ong

.a tortuous finbernsdt Auehrfude enten et rejRINPHy igathe [apeningep? gtR tbring t he

screen 22, thmeMiaber honefmﬂonwanmﬁ@uandgoﬁzn aﬂettbp &f rthe hepengig t he
88, the opening 87 and

primary air t 93, the s ace. bel ow al v

t he | ower par%y g‘? lepke @ 2P ﬁ’af'rrﬁ@?c%ihg K?at %ﬁrr under goes at | east
five or six changes in direction along said flow path prior to changing
direction in. the e | ..5 t

sensor el ect rode &geﬁlsegg‘re&'ﬁtt? 8%&?1%%%“2&)%%3 2 dx\gg@ %‘&&{a{?

el ect roni ct&dst supplied t vigalthe rﬁéongrﬂomml éﬂ’ébt?%d@‘bn@eglpb\w i ¥n tanghe

assunes a I unkitBmhatidN Gédt@Bnice Yontrdld uAfl.Y AteClattef hétud@éd Sthe eélenmd
eI ectrl cal power as descri

n-our,_said c 30 pendi ng, Ap Heat
bsor bed RSt HENEs ASSSRBE nEL-t Ko SHh SR8l (o S AURE BERULLS &8 BAFoHR
.thﬁ Iattfelr tqhtahqewasaemantm@edn%asesﬂvenﬂ théCoadzemblyo 171, eand cauagﬁseanthe
exhaust ow ,t e.nt tion r.o t he
exhaust duct -* h%leﬁr\% ggaceﬁl 88? (fpo%*"%ggnhgge ng%gn%‘{sg 54&5 #’I%]
of seconda¥y I&ﬁmaunbcmbmum rairo nixtwheawn flow hiron care unper albttv@ft ltle

332[‘62580t 2! Qi g ' kiRl SoP ko ! B Bbnds B0’ 9561 enaPBBilflg 2} ahd bt
primary combustion air to be drawn into the upper part of the mixing

chamber along a tortuous flow path through the inlet opening 26A, the
inlet duct 25, the screen 22, the main and lower portions 66 and 67 of

a|

20 the air chamber, the primary air inlet 93, the space below the valve
body 88, the opening 87 and the lower part of the mixing chamber 81 so
that the air undergoes at least five or six changes in direction along
said flow path prior to changing direc'tibn in. the upper part to enter
the opening 89.

When the flame sensor &lectrode 74 senses that ignition’ is
established, the automatic electronic control unit halts ‘- the ignition

" electrode energisation and assumes a running condition requiring only

a few milliwatts .of electric_al power as described in our said co-
30 pending' Application. Heat is absorbed by the fins 43 and the main
. wall 34 and is conducted through the latter to the water in the
reservoir. Combustion heat causes an exhaust flow to rise in the

_ ~ combustion chamber and thus to flow through the exhaust duct and the -
. flow space 18 to . atmosphere; ~ and causes a flow of secon'dary
35 combustion air to be drawn to the flame zone sbove the burner 80 along

a tortuous path through the inlet opening 26A, the inlet duct 25, the

[}



al org’ sai d

creen 22,

the main and | ower portions 66 and 67 of-the air chanber

the

inlet 95 and the spaces at each side of and bel ow t he burner

fhe main wall (and thus the water) reaching a desired tenperature,
wher eupon the gas flow to the burher is shut off, and the autonmatic

Sc2BbA 032,UBhd manSEE®Sowdr SérRichd 66 Aﬁa)ruvt Sf't'ﬂG)era%Hﬂﬁéron

requi.ring mnimal 10 el ,ect unt.i | m)stat
responds t ¢hg Fﬁ‘l’qnql lP ﬂﬁr@ﬁpﬁﬂaﬁﬁe Waesé'g %'H%(I,Le
commenced tiher Burrdraso, lseathatgthé rait hmdevgods at ]fehatm'oﬁnldmfiaredcltanggst he

| runni ng condi tion furt e on sequence will be initiated,
" the event_df érﬁ?""‘&ﬁ. TR aég {e]r?gg%%‘l ng non-effective after a

-el ectronic

predeterm ned tine the automatic - electronic contret unit will shut-off the
gas flow and u S8k |

cancel | ed onl a% Eﬁ%%@h&e Bngtieﬁ]wlté?ng nat%ggﬁ#{é’&v&yghe tWAIon
again. 20 Tae hfé’élﬁl the wahewar Brlre, Wﬁ‘ﬁﬁ?"lmpo £8%pl e: -

1. The appaﬂéﬁ“@o' thePdrhér iar Euute&ff! t@td llﬁéaéutbﬂla@ae'sbféé‘ii'éﬁl@ ébritrdl

d t abl t t t
ot emel y bl @apumeh, ¢ catentoph (BgpiioRig eqondiion  JBafREY npitimel e |
of the cindleertiedlr powert uabil suttaltite cad Ithe thevinostallredpoadsxteaasfalirenber _
iR2bhbbAtuRd G0rdifoh B Yen{HT SulsshaS {E"CoRheHEL', Yol TOU!
e renal nder 0O € )

31 and the
di st ur bi ng

unit 15 carstpet heatingd, after exposure, as a single 30 replaceable unlt,

€ appar at us pose the unit

by rel easing the fasteners 79 and det aching the plug 98, for. servi ce,
- I nd .pre- teste n
repair, -testin or reég{ acegg b& new a E d unit

Over heatr ng in

enbt aleré*’f gLy

éconNary air
fea. that the air undergoes at |east four or five-changes in direction.
flow path. 5 Heating continggs until the thernostat respands W

and in

u

g the orioeing Canditppure s

restrictisd faytie tzgﬁgmf §é3ﬂeﬁb¢lgwﬂﬁlbé:au$ﬂlaﬂedt\/ahﬂd v thée ewértaft any Ssue
for cibly fr gxq}ttgr? Q&u%hé‘gsbe]igg ;18n eé%tfeé}‘% ul Sar}’tconbUSted%Permmed time the

20

- ; 25

30

35

automatic electromc control unit will shut~off the gas flow and
assume a lock-out or shut-down condition which can be cancelled only
by the control system being manually switched off and on again,

The heating apparatus has many advantages in that, for example:-

1. The apparatus is parficularly easy to instal in a structure
which provides a suitable aperture in an external wall. |

2. The apparatus is extremely simple to service, repair or
clean, because the main assembly of the combined air inlet and exhalist
outlet device 11, thé exhaust member 31 and the partition 51 can be

‘the apparatus to expose the unit 15.

3. The unit ‘15 can be removed, af ter exposure, as a smgle
replaeeable unit, by releasing the fasteners. 79 and detaching the plug-
98, for service, repair, . testing or replacement by a new and pre-~
tested unit. _ ' ' ' -

4, Overheating in the event of a valve, thermostat or electrical
failure . is xfestricted by melting of the plug 101 causing water or

‘steam to issue forcibly from the openings 100 to .'extinigu'ish oombustion

- and to soak the burner and/or electrodes to frustrate ‘any subsequent

removed from outside the structure without disturbing the remainder of .

o/



~and to soak -the burner and/or electrodes to frustrate any subsequent
I gnition sequence and cause the control unit to dssune the | ockout
condition. 5. .The hazard presented by any conti nuous di scharge of
caused by control unit or valve failure, 1€ nini m sed, because the S
i nternal vol ume of -the apparatus, which can bé occupi ed by the gas, is _
extrenmely small so that the energy available within the volune for unwanted
conbustion is restricted, and because the pressure which such unwanted
conbust i on cdignifionr aequemsel and t exisey thérecandral iundt ytos lasstme ethpt hoek-putind
l'arge flow’ Cresinn tional areas of, the inlet 10 and exhaust ducts, thus
mnimsing the risk of any harnful expl osion arising. 6. The direct-

di stance between Bhe Thai heemnd mesented: hy @myecoptizueussdischargss ofhams,
twel ve cm so ddidlat By ReAERA %wn&l yvah%e(fmhw' B folynff68Y ab@@&usw?dxe' s

extrenel y ?.?ong)act (9% exhaust uct i's. surrounded by combusti-on

air contai tgbdé'é%r%lt ﬁ‘i’]r‘f“len nihe, appetatys, (whichmn ben ggeupied Jup fhe

m%‘relt y ?lct St a@bsa 10 et )y emanpszj Lﬁl’ﬁﬂttl’ﬁndrllégfg)ﬂ mcdtnél whnmet thé Frolume )

event ua o, he ejec oW _space er vi ati a is

“of exhaus%/ est®: é‘puﬂb {‘ﬁdg"f’ﬂ u?‘ﬂ?@r’is regirigted, s‘i'}‘tgf g't? s“g‘”(%ﬂr*

the drain pl uspchs yrwawited deombud tiaw edae gem&umlis ﬂmilbal Omyali thed rehtiveéyent

freezing of vgiGs ié}gtﬁ' Bf MGy tlQ &&lésé S5eB8b: #P abel Bf'e t?1|er ?@Ce
at e PP cTent £0 alTow

above the nornal | evel Is c to be su
expansi on urandy eﬁh@%&h ﬁg‘ctwowa%rmlmmmag they nesafnang, @“’é’@l |explpsien an

abnor mal wat gpikige! 116 arising 25 from the apparatus or structure being
i nclyi ned, the pressur t he servoir |ncre ses bey pr determ ned
p?Le“'/ssur e, the end 'poF'f‘Foa“fﬁh ‘EJ‘P“Wﬁ? @Sm’%ﬁ’h & ?a%éﬁlgd’a‘}t &“8 fhg puter
resiliently tplateaute idielessd thant itaeldel Ocrh 0 soD\thatiwthe flicatet hessembly waz | 34

until the sea(leggl%d%gg eag%%a’tn%f (ﬁigeir; E;Qtr%Lnl P;Wc%h étearfl wat er and/ or

ice to escape excess pressu e I's relleved Sso as to
avoid thelS 7. The exhaust duct is surrounded by combustion air containing

spaces within the main body so that any exhaust leakage merely acts as
a combustion air polutant and is recycled therewith eventually to be

o/

ejected via the flow space 18, thereby obviating any risk of exhaust
escaping into the interior of the structure. '
20 . 8. Whilst the drain plug is provided to allow the reservoir to
~ Dbe drained to prevent freezing of water therein when the apparatus is
not in use, the air space above the normal water level is calculated
_ to be sufficient to allow for expansion during freezing. However, if
i for any i'ggsonf e.g. boiling or an abnormal water level 116 arising
25 from the apparatus or structure being inclined, the pressure in the
T reservoir increases beyond a prei:létérmin’ed pressure, the end portion
104 of the container is adapted to deform resiliently to cause the end
- portion 110 to move away from the main wall 34 until the ‘sealing
engagement is broken to ‘allow air, steani, water and/or ice to” escape '
30 at least imti,l the excess pressure is relieved, so as to avoid ihe.
risk of structural damage to the apparatus. If required, the seal 62
may be replaced after the cover 112, nut 108 and container 103 have
‘been removed. -
9. The__' combustion characteristics, particularly with respect to
35 fiame_ stability and control of exhaust emissions (e.g. CO, C0y and
unburnt hydroca.rbon content), are excellent. and are substantially



ri sk of structural damage to the apparatus. I1f required, the seal 62 may .

be replaced after the cover 112, nut. 108 and contai ner 103 have been

. 9. The conbustion characteristi.cs, particukarly with respect to 35"

Y At abi l'ity and control of exhaust egi ssions (e.g. CO [err] and o/
hydrocarbon content), are-excellent. and are substantially 20
romthe effects of any wind to which the conbined device 11 is

likely to be exposed in notrmal uie, irrespective of the _streng"é_h, -direction
and vari abi FFp dhe ghigotas of anyriind, de; Whigh fs eombined; Ardee d3ekd ng or
openi ngs wi tikelyestecbe t expdseddiini dermal atige,anitréspectivecrofaltheustmengtinfl the - .
surround; . the s ehl. o) s and rel atively narrow but |arge

vol unme i.e. ap%ﬁkggngg%wg%pg%eéf gﬁé@c ngirber's 33, 66 and 41 are especially *
val uabl e features whi.ch contribute to several of the.aforenmentioned 10

charact erigst | ¢S gl pa¥RHIAGEST Ae! IieARRRAME or_SBenihBY SWithCPedpdef O
confined to the detalls of The fo-rq;go&}r}’? enmpodi ment  an n&g(x vari ations, -
modi fi cat i ofle Aigideryplateoand thau Al ssupfap ofy dhe sinrrenatiaceedi the cs,
fea'(tj ures, daedndiﬁitgaidgs o qaalﬁflap'ssﬁcb::eem&iﬁvbiyw ndﬂ?ﬁwswpeldiﬁet_beldrﬂﬁlﬁiﬂé.i on;
as define t he .appended cl ai ns. r_exanple, e heafer assenbl y

i ncl ude a rrg%r\ 55y ‘&ﬁl"'bhsﬂ‘?ﬁesf Lﬁ”fihe‘amﬂ%ﬁgs o#}f’.t h@s’?’@g o] t%sqgﬁyaEﬁEel i
conbust i on. vhlbmabky featuresatwhigh acontrdimeter donedvdéral f b wthea siforémerdidnedt her

fins by a5 GACLASNSHISVIN JADEN S JO theGBhiaeab! from and Lo return

heated 20 air t space W thin a“structure, ereby to provide a warmair
space heater unit. The exhaust nmenber 31 may be replaced by other suitable

means for provi ghag isdvaiiditbie mthasatinddCito €hd- datailaUiog" tHE Clode@bingOn  (J
defined 25 by_a hollow -exhaust part, carried by or integrally forned with

t he di vi der%P&fié‘f‘eaﬁd"é’r?iH’r?é’ry d¥erigfdPRson MASTIRATINS ARG fURCHORIher
whi ch i s noemiisdlemtst be Hentvariass ccaryctedistied, 0 featydgs, Tmdd detiibs shect

“portion. y3he, exBAUSE ARIDShe BboBE B! Gk AhnWidio’ SESU'AHAQ by the
' appended claims. For example, the heater assembly may include a main T
body which has further fins on__' the side. opposite to the combustion
.- chamber for heating air constrained to flow _pést these further fins by
"~ an enclosure having opénings to receive air from and to return heated

20 air to a space within a structure, whereby to provide a warm air space '
- heater unit. ' '

. The exhai;st member .'31 may be_r_epléced by other suitable means for

providing. a suitable exhaust duct, e.g. an outer duct portion defined ~
25 by ‘a hollow exhaust part, carrigd by or integrally formed with the
divider 'piate, and an inner duct portion defined by an e:ihau_st member
which is mounted on the heater assemb_ly' so .as to 'e!igage _said outer
duct portion. The exhaust member may be integral with or secured to

the partition or an uppér part of the paftiti_on_ 51. - "
30 ' o A ' y |
_ The sur_i-ound and divider plate may. be 'int-egral, e.g. formed' as a
moulding or casting, and apertured to provide an array of inlet
openings 26B in said pllane 27, as indi_cate'd. in broken lines in _.FIGURE
The partition 51 may be modified so that only é loﬁ_er part 51A of p



the partition -or an upper part of the partition 51. - 30 The surround
and divider plate may. be integral, e.g. forned as a noul di ng or casting>
and apertured . to provide an array of inlet openi ngs 26B in said plane 2 \ |
as .i\ndi cated in broken'lines: in FIGURE 32135 The partition 51 may be

nodi fied so that only a lower part 51A of 21 the partition has. to be
removed for renpval of the unit 15, and said |ower part 51A nay be at t_ached~
to the unit 1%heapartidicnabag ton bs BREeved fer remevady pf the upjdi 19.048¢ said

insul ation mepwee pasyisiad nf Zgbeaﬁtaéﬁédcabeﬂxd RniY a5kl lihdiRet&N dn bhroken
reference nung ral s %Pq@&d 1 in FIGURE 1, and additional |ocating

devi ces, such 3§stlﬁe &tion locating clip.122 and a nounting | ocating

l‘ug 123 (indicated in FIGURE 3) may al so be provi ded 10 The el ectrodes 73
and 74 may pe nou e t 8 £ f y

I ncl udes a Thor nal Q})i?gt giﬁgrleqéé‘%iaﬂ n ?%‘Peﬂ:&b%eﬁ ﬁiﬁ? %f qg&r?gé? ‘S&IO?QL
pressure relidneguend by arqfarencgzmummaém a2t an‘éadglt@tﬁéGml dt eudt 54

and openi ng 5§ddiftmna<ﬂl oAt ng Qﬁvﬁfe%a”k@éh Vg Hhe %Qﬂaﬁ%oléé%%ﬂﬁ“dﬁf 122
assenbly, if wre det erm ned pr.essure, wth end

portion 104 yfRd & meunting degating olye 123 8!1‘31‘%9&% a’t‘i‘e%ﬁmu? @!ayaﬂ’d‘%Bﬂtrol '

unit, e.g. gepevadéd. as shown in FI GURE 2, may be used in other types of
heat i ng apﬁgrat us; and said unit nay be modified for insertion into a

heat er uni upwardly frombelow or fromeither side of a part of the heater
unit which defi neﬂh@alectmbdem&cmd)ﬂétmam behawhnted ATreBhly ont the mndntlngl der
pI ates and thf:sscreen may be- partially,"

k«‘

The heater preferably includes a normal pressﬁr’e relief valve 124

15 removably inserted into a pressure relief duct, in a part 125, which

_ | duct leads to the outlet duct 54 and opening 55, for discharging steam

AU " or water, e.g. onto the burner assembly, if a predetermined pressure,
e.g. below that at which the end portion 104 yields, is exceeded.

20 The replaceable burner and control unit, e.g. generally as shown
in FIGURE 2, may be used in other types of heating apparatus; and .
said unit may be modified for insertion into a heater unit upwardly
from below or from either side of a part of the heater unit which
defines part of the combustion chamber.

Y, 25 . | | | | _
The outer and divider plates and the screen, may be- partially,
instead of wholly, removable; and may be pivotally or hingedly
' connected to the surround or main body, 30 that the air inlet duct, or
the lower part thereof, can be swung open for access to the partition
30 and burner assembly, upon releasable retaining means, e.g. a catch or
. fastener, being released. - '

It will be readily appreciated that wvarious of the features an
- h.p-rovemm S
combmatlons thereof disclosed herein const1tute valuable inventiond,
35 such as:- '

@ the oombination of automatic control means adapted to



instead of wholly, -renovable; and may be piwvotal | y or hi ngedl y

yted to the surround or main body, so that the air inlet duct, or the
part thereof, can be swung open for access to-the partltl on 30 and -
r. \assenbl y, upon rel easabl e retapmi ng neans, e.g. a catch or fastengLy
ngI ng released. It wll be readily appreciated that vari ous of the features
and caonbi nat i oninitia¢e caf tgrﬁnbnssdqthmoel ﬂncumsteventeoﬂaﬂmﬂel fail@rgudh as: -
(a) the combin i t nitiate
an ignition seq%;edrllﬁc}gal n -ﬁigﬂgis/e? é\igpatf arr&eﬁg %&39 :agvmgnﬁ a%éel(i)nlt%/’vlth a
fusi bl.e .or ot hedouss 4hy maver comrignitgedta dzauees*énet i@lbenneequsncegtm ber to ..
cause .t he igni til, tégauence to be negated; 5 . . (b) the use of a main
body whi % serx&s as_t he maj | oad bearing menber on which the ot hef. parts
of the apbaratuP ar Shgi MELt P Gr main; pedy | Yhishy #eeves 28 dhacmelqn degder

renber for heat sy frhekmder 2l SR BRIk OpafRUM MG {iPedidl akys ON 2
structure; par primarily, conpr ] re
- preassenbl ed un‘ihtrggﬁ né?lry ‘?fé’gﬁtgﬁb Eﬂy%vﬁfe tnﬁ{;ﬁ ;"QW'W SHEI osure

and saf ety devibegingaadfiiié, madl| aseakdembemﬂqr mbugemgemev\apﬂarmmmhl ¥

act uabl e contro g‘glse and optionally, in the case of space heating forns.
of the apparat us a Corative or. protective 15 _interior cover, which
coul d beformunt @) on heasingn @ipperatusoprimerily | eameprisings thres coneassembled| | of
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and safety devices, and the replaceable unit; together with
manually actuable control means and optionally, in the case of U
o _ space heatmg forms of the apparatus, a decoratlve or protectlve
15 _ interior cover, which could be mounted on the enclosure or on an
o mtenor surface of the wall of the habitable structure.
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1. .Heating apparatus conprising a heater unit and an air-inlet and exhaust
outl et device, and constructed and arranged to be installed in a structure .
havi ng an external ~wall so-:that a conmbusti on chanbér of the heater unit
ext éads upwards from a | over portion in skich a b tends@
wherein said device provides an air inlet duct Hmﬂmﬂmﬂ Hmnd op
towards an air chanber in the heater unit, and charactery sed sn t

an upright partition.is provided in the heater unit between said air
chanmber .and the conbusti on chanber whi %Léf“ |sposed al ongside said air

chanber; (b) the air inlet duct exten rds the partition-froman air
i nl et opening to an-opening.at that slide of the air chanber which is

renote fromyhe Bakiidd thé’o ﬁrz@fr?é"éque%tﬁpatﬁﬁt b SR Y &Canb’ OM

which air can flowinto saI g al r chanber he apparatus I.s constructed
and ar r anged XUk q"ﬁé?‘aF’P@tF%h%Q’H“ﬁW%@?t% ai"ﬁ“’&?‘b)%?é?%d\’s‘\ﬁéﬁd dr a

struct ]chre _sgaasut@thﬁa\mv?ng & cée:tefnaeamgmaw QHa‘B@@Bg@us?dh a?)?xﬁm?bfa_
part (6] sal ICe IS .re so .as to Al S Ce rom
Do U one- af qshe feftes' St [ RRE8 mbabRIR om0 8 S oRerLIEh IR W B drorheRa
| east part ohssemblyp@xtendsyn whredrelnur seid dlevied| yprdvidee @easirr inlett ;dusnd

(e) an eXhaUﬁL n{g\gftaneﬂrfeqdﬁn& %@Jndsto%?dé'aﬁhaf’xf Jhllﬁhbggvirp% rRéHtE'E‘e opmit,

conmbustion c through sai d space and e air anbe
appar at us asapq ghagdcterisedjim thaterein the air inlet duct is separ abI e

fromat |east parth) ofant igrighbapirtideat is ProviddPlihNthebRaidr Uit betivabred
in daim1l or 2 where I n body of. the heater unit incorpqrates a

moupit i ng ext ensi §f lé'hak%fﬂ o 3R ABS qoqsmbustion | chambery, whieh, 35 cA18PPsed r o
so as to extend whomgsjdessdid aixl chamber;wherein the air inlet duct is

connect ed rel eas;@i y tth% %?qugynédcﬂg eﬁi%r?c&s 'tharés tgb'é'fg&in{i%o%”%éﬁt ﬁr? as

clainmed in dai I ng an screen’int
openi ng bet ween gardnlet;mngmdq lan gp@mng at that gide of the air chamber

which is remote from the partition whereby to provide a space, in

N said device, from which air can flow into said air chamber;

' (c) the apparatus is constructed and arranged to be installed
through an aperture in an external wall of a structure so as to
leave one side of said device exposed;

(d) at least a part of said device is releasably mounted so as
to be displaceable, from said one side of the device. to provide
access to and permit removal of at least 'part of said partition
and burner assemblﬁ of the heater unit; and

A | " (e) an exhaust duct extends towards one side of the device from
- the combustion chamber through said space and the air chamber.

2. Heating apparatus as clai~me_d in Claim 1 wherein the air inlet
duct is separable from at least part of the exhaust duct.

3. Heating apparatus as claimed in Claim 1 or 2 wherein a main body

of the heater unit incorporates a mounting extension which can be

" mountied on a wall of a habitable structure so as to extend through

. - said wall, and wherein the air inlet duct is connected releasably to

said mounting extension.

4. Heating apparatus as claimed in Claim 1, 2 or .3 comprising an air



chambers, so that sai d space serves as a danping chanber: 5. Heating
apparatus as claimed in Claim4 wherein the air Tnlre ) outl et
. VI cexconprises-a divider pI ate and an outer t ,duct -
f@@ig through the inlet duct and tRé divi dEmmen’da‘" mgﬁmnate at an,_/
; outlet- in a fl ow space between the dividercand au ates, and
wherein said screen, divider plate, and outer plates are at |east partially
rel easabl e or dlsplaceable to provide said access to the partition and
. burner assenbly ' ng apparat.us as, clai ned jn wherejn said
screen, di ‘ﬂeH@FaB]r?d %ﬁftegf' ﬂPapé ApRPiBg; ?’FW%‘?P a?%‘darrsoﬁ?ﬁﬁdag‘g theyt aly ¢
entering th:hambéra,haabﬁratt baidugbadenseBvscas 4 famping cchiambérow downwar ds
either to a primary air inlet of the burner assenbly or through an opening
of the bottom of the partition to enter the |ower portion of the conbustion
chanber. 75. Hismtinggeppepatus as cleimediineClaim @ wher&inothd aihdmdet ande
exhaust opeRhigst Smﬁ'léfja&ﬁg éne&nﬁxtgégwa Vier® PIRHE" arfd)Gn® BREN BRI veen

t he exhaust opem n outer plate |s ess e nninum |stance
bet ween t héh Exﬁ&\]&‘!s‘oﬁ’éﬁ* melt’ﬁe“ﬂéﬁgﬂ?h@? dnlathduet oapd; pkhee digider
Heating applasd 4 a&rmiraiteedt lsﬁ: GlxammtS,ouﬁar nK QSﬂanpeﬁétﬁdbbowa@ltw .
wher ei n th%ﬁolléj% ‘%ate IS Pax g | der R\I/\ﬁt%&a lltai spaced no
nore than AY et"egﬁ‘leﬁ’magglg ar?/‘indéfl 1SSt &S ey Pg. 3{5‘ ce.is
narrow sooulter phetescraren dts leabtt pantiallyy redeadabdé bo aisplacedble ftove

centinetre . 4N I | fromthe screen
to the out Z"'gi’ dtz?t Saﬂis ggéss ?han e?gﬁttﬁ@ntg?‘ﬁe@rﬂé’seg g Ekgatl ng apparatus
as claimed in daim4 or any one of Clains 5 to 8 as appended to Claim4 )
wherein the,scCriganing aispuihaﬂs 0£b sahdnétfvmecmm 5 Ivmtréﬂg é’diaal’saié& as
claimed in Clam6 or

appended t & m%’%‘é‘? pr‘fl gespgg'cht??fw ?lgndlasrﬁosaé'd"aﬂge%ss?oub‘?tov‘?’d'e a
secondary anterimget theet mirencleaiterl dheougivr then sefedrheis ocduseti o chlawber

and a | owelRALLESD Ofrhe 81§ SHAMIST air FLt'RR’ Cho S@ifbr assembly or

through an opening of the bottom of the partition to enter the lower u_ '

- portion of the combustion chamber.

7. Heating apparatus as claimed in Claim 5 or 6 wherein the exhaust
opening is situated 'in the flow space so that the spacing between the
exhaust opening and the outler plate is less than the minimum distance
between the exhaust opening and the periphery of the flow space.

8. Heating apparatus as claimed in Claim 5, 6 or 7 as appended 'tp | v
Cllaix'n 4 wherein the outer piate is parallel to said divider plate and
is spaced no more than three centimetres from said divider plate,
wherein the space is narrow so that the screen is subStantiélly
parallel to and within five cenumetres of the divider plate and the
overall ‘distance from the screen to the outer plate is less than eight
centlmetres. '

~ 9, -Heati'rig apparatus as claimed in.Claim 4 or any one of Claims 5 to
8 as appended to Claim 4 wherein the screen is mounted on said device.

10. Heating apparatus as claimed in Claim 6 or any preceding .claim



screen is . alongside a main portion of the air chanber, which main portion
of the air chanber is disposed above the lower portion of the air chapber,
11. Heating apparatus as clainmed in any one of clains 1 to 3 wherein { ‘

heat'ers unit conprises the exhaust duct, vasch elmmﬂwummmﬂmlbper partion”
of the combustion chanber; the burner assenbly a burne :
-which extends in a | ower portlon of the conbustion chanbér; *the partition,
which is disposed between the conbustion chamber and the air chanmber so as

to provi de a secon t e ower,.portion and, a
portion of th@’%{‘?‘*‘ﬁﬁér@éﬁm Qﬁﬁ‘ ?%V& pg?ﬁég‘&“e 15 digpgred sQ B8, L pa"°?’"?? ow
to the air chanbetondalryChirs dnben beowéennsaid. 3awelr pportidn wf ake osomiausthom

portion of th ch r r.t iop. of ir a

di sposed abovgh?arﬁ ﬁoa&eg?%pg?%r&wrﬂe&glt&cﬁm chkﬁﬁi% Iiafglti {}B‘é’{-efnpasrag% us
as clainmed i ns@@nnmoamngsidemer@am tRertin «ft the sekmebanpbeneathichemain een
and the parti géﬂ@oﬁ |aih oS n%ssﬁ'i's;%stea hbeO YRS AblvelChsitior Ul Be

wi dt h of the ustlon chanbers.” 13. Heating apparatus as cl ai ned
in Caim1l2 \/\h&@hﬂm%top of the burner is slightly above the |evel of
the bottom of .the screen. 14. Heating apparatus as claimed din Claim10, 12

13 wh t I .'
ot o wnihn® HARE abdratEbisncRathbd B Bhb (i af PHRIRG L% 3 btid U0
of the air chtinbcheatiez anitorcomprisesatthei exhiisthdubt Whivh f extendsi frémyen
portion Is cop p@?@h Oo?hﬁfkg%mgﬁkho%ﬁ%%ﬁetﬂ '&59- ¥r'd¥s%hubl§°wfh|181¥"

alon_g arestrl ed pat to enter .a mxin direction
ag to flowcompeisgs a purper mlsapmgfxéﬁa%én g dovee noe'mn e t§ef gRIpbustion g

to further Ch@l%ﬁ)ed':jrt@i@t Mliﬂneﬂﬁ}ﬁbhﬁ!ﬁ@pbsléw%twe?n Zﬁel&m&&hﬁdm@hamber
apparatus as cl I.n i.m 3 or pre ngca appende 0 _Claim
3 wherein the® ﬁF 8&?’('}?%" &8 gs KPR 8r sﬁﬁmé Hpéngﬁdf g)ﬁtlween
constrains a édumll dee)r lperhmaut aend te0 lower goirt & d»fmilenalr chambaz-, and an air
permeable screen to screen air flow to the air chamber, which screen

N~ confronts - said partition across a main portion of the air.chamber,
which main portion of the air chamber is disposed above the lower
portion of the air chamber.

12, Heating apparatus as claimed in Claim 10 or 11 wherein the direct
distance between the screen and the partition is small in comparison
with the overall height and/or width of the air and combustion

chambers.

13. Heating apparatus as claimed in Claim 12 wherein the top' of the
-burner is slightly above the level of the bottom of the screen,

14, Heating apparatus as claimed din Claim 10, 12 or 13 wherein the

burner is supplied with a primary combustion air and fuel mixture m

which the primary combustion air is drawn from the lower portion of

the air chamber via a tortuous path in which the flow from this lower

portion is constrained to change direction at the primary inlet, to
- flow aiong a restricted path to enter a mixing chamber, to change
 direction again to flow upwards in the mixing chamber to the level of
a fuel jet and to further change direction to enter the burner.

3
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be .16. Heating apparatus as clainmed in daim 15, mhereln said enclosure

S as
to

‘a reservoir for water; said apparat

ic ¢

ontrol

control val ve neans, for controlli ng nbustl bl e fueI
to the burner assenbly, and to controIZngltlo LMH j ' \uillfxtl ng
gonbustion;, wherein the automatic control. o] flane

failure at the burner assenbly to shut off the val ve nmeans. 17. Heati
apparatus as claimed in Claim 16 wherein relief neans is provided to cause

a proport
assenbl y

tents of th b ted at the b
alf onetilee BRI, droslinel TR EIVR A ot e ererioRarla® o

ng

rner
d/ or .

pressure i appended etseCl/amr 3exlcesxinnthea maie dotlyr senved ambusoudting Heat amg

appar at us
by an ass
devi ce;

ERsBhOhidl bRkt o1dth W ULHIAIAP oREAVAT odid B! 00
enbl'y conprising a container clanped g by a Clanping
‘whed¥i n the cl-anpi ng devi ce extends through one end part of the

container and within the interior of -the container to engage the nounting

so that t

he other end-part of the container is thrust onto the nount i

a seal on tfre HeahinEngPREgatk @sselaimed iandlgdmelits YhereiRi seid enelogHes
the assenbkyrves adaptmsberOoiri Gofl Wwatdr;i esaidy apperatus mbﬁﬁtﬁhgr autumhtiet er nal

pressure

or_thr

t b h t hat th
by the int ‘é'?mé‘lolf[sjpgggé go (r)?gr?tﬁeust éﬁeae'f??leﬁ?lp ‘ﬁﬁ%ﬁéﬁga?o |p§¥q¥r%
sai d seali qgnmm;,algenﬁml ttighel—btamelrgasqmlm apda> cbatroddignitionymeans of

Cains 1

to FI GURES 1, 3
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t he "acconpanyi ng

responsive to flame fallure at the burner assembly to shut off the

valve means. , - o L

17. Heating apparatus as claimed in Claim 16 wherein relief means is

ng and
ein

noved
pt

ence

~ ""e

‘provided to cause a proportion of the contents of the reservoir to be

ejected at the burner assembly and/or the ignition means in the event
of the temperature and/or pressure in the reservoir exceeding a

- predetermined value.

18. Heating apparatus as claimed. in Claim 16 or 17 wherein the

reservoir is provided by an assembly comprising a container clamped to

the mounting by a clamping device; wherein the clamping device

extends through one end part of the container and within the interior

- of the container to engage the mounting so that the other end part of

the container is thrust onto the mountmg and a seal on the mounting
to make seahng engagement therewith; and wherein the assembly is

adapted to yield resiliently, upon a predetermined internal pressure -

or thrust being reached, so that said other end part can be moved by
‘the internal pressure or thrust to an extent sufflclent to mterrupt
said sealing - engagement.

-19.- Heating apparatus as claimed ir%pny one of Claims 1 to 17 and
substantially as hereinbefore described w1th reference to FIGURES 1,
3, 4 and 5 of the aecompanymg drawings. '
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