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-1- 2183815 BURNER NOZZLE - 2- ~DESCRI.PTI:ON This inventi-on relates to
burner nozzles and particularly to nozzles for burning petrol eum products
during well testing. 5 ' Bur ner nozzles i.n which pefrol eum
products are burned and in particul ar f,q di spose of the products of oil
well testing are -well known. See the patent to Krause, 4,011,995, which
shows such a nozzle with petrol eum products and air mxed by Eé]iéﬁw e.to

10 facilitate burning of the petroleun1produc¥$ Where th

can surround the oil line as in the Krause patent, it is possible for 0|

to be forced under pressure into the air can and its supply line in the
event of ruptureof the oil line 15 which is, of course, undesirable.

It is, therefore, an object of the invention to provide a burner nozzle in
which rupture of the oil conduit cannot result in forcing oil into the air
condui t under pressure. 20 According to the present i.nvention

there is provided a burner nozzle conprising, tubular oil conduit neans,
chanmber neans attached to the outlet end of the oil conduit neans and
directing oil fromthe nozzle, air can neans concentric with and | arger 25
in dianmeter than said oil conduit neans, said air can neans including
radially spaced internal and external

BURNER NOZZLE



t ubes and a spacer at each end of éaid tubes, a plurality of
circunferentially spaced holes in the spacer adjacent said Chanber neans

for directing air 30 ‘into the oil exiting said chanber neans, and neans
secuh(ng one end of said air can neans to said flange neans and spaci ng
sai'd air can neans radially fromsaid Qil conduit neans about its entire

circunference fromsaid flange neans™t8 The free end of the air 35 .
conduit neans to provide an escapeg@ﬁCRIPmnmany 0|I -escaping fromthe oil

conduit neans along its enti flange _neans taq the free
end of said - 3 - air ca&ﬁ%ggﬁé sg Fﬁat 5? B&rﬁ?rtqﬁ? 1SS EBHdU|t
means W || not resWiﬁubﬂlmé%glolzéﬂ-eédfqmtb!lmuegapetm tpnodacss Pi pe
uni on connectors nguriag pﬁ@m1cgg§ﬁyﬁ he 5 oil and air conduits for

rapi d conne glon and dlscon ction of ihe nozzle fromits air and oil -
supply lines® The oil conduiPYHR8F PREFLER 0 (idGhapebrrlewn @radusksensi on
and the nozzl e chamrer barned vdrid linlParticilartd dispysdcos e pi ece wel ded

assenbly wel ded to ul Ar..Gi n extensio th a
connection bet \Aeenp%éguégge&ngl d"ﬁ‘ g’ﬁgi g%#’rfb%rar@f Fﬂ%m%??mbo %et g'gﬁ per it
ready repl acenent PRtent te|Krause,ed¢Oibp295, Mhich shows such a mozzle
arrangements in acg@ef il Eﬂﬁdhgg | ; : g, P )
condui t and‘its as%00| ied chéﬁ% can %2&?%%3%2&1&&??%€ reﬁ%ba? o#bthe
air can. acilitate burning of the petroleum products.
Where the air supply can surround the oil
: llne as in the Krause patent, it is possible for oil

\ - to be forced under pressure into the air can and its
| supply line in the event of rupture of the oil line

15 which is, of course, undesirable.

It is, therefore, an object of the invention
- to provide a burner nozzle in which rupture of the oil
conduit cannot result in forcing oil into the air

. ~ conduit under pressure. _

20 e According to the present invention there is
provided a burner hozzle-comprising,_tubular oil
conduit means, chamber means attached to the outlet
end of the oil éonduit means and directing oil from
the nozzle, air can means concentric with and larger

. 25 . in diameter than said o0il conduit means, said air can
-~ means -including radially spaced internal and external
- tubes and a spacer at each end of said tubes, a

plﬁrality-of circumferentially spaced holes in the
. spacer adjacent said chamber means for directing air

30 into the oil exiting said chamber means, and means
securing one end of said air can means to.said flange

means and spacing said air can means radially from
- 'said oil conduit means about its entire circumference

from said flange means to the free end of the air

35 - conduit means to provide an escape path forrahy oil
escaping from the oil conduit means along its entire

. length from said flange means to the free end of said




A slip connection may be provided in the air 20 can to permt uneven
heating of the air can w thout placi.ng the air can under stress. The
invention will be described now by way of exanmple only, with partlcular
reference to the acconpanyi ng drawings. In the draw ngs: .25 Agh;
Figure 1 is a viewpartially in elevation and partially in section of a
burner nozzle constructed in accordadce with this invention and the oil and

air supply lines éilieeehome&gtw éhalts a&\& Qﬁbeﬁﬁ@q:f"ﬁ‘& g1t 88nduf€! ed 30
mlar to Figure 1 of

area indicated at. 2 on F#gure ]%Fre is a,vie

a nodified form (ﬂeaf'ﬁl Witk Rat fc'ﬁ‘Fu gi} being ‘Eﬁeflal%émaﬂ&%ga%e li nes
of 5--5 of Fi gurechduitdméans. Figure 5 i$ an enlarged vi ew of
the circled area indicated h rner. i des t.ubul ar

oi I conduit - 3a- neans |%%?3gﬁ%' gene?gﬁ? é&”ﬁ . %ﬁﬁﬁl%ﬁ LA

condui t i n2l udes aide andbainrcenduiden dort regi@r@mmomand is secured to
the main tubular dideoffiSdiion 16r Bhe poB8aderf NP GliloandSos 1 f ef ably

this threaded 5 connection is o
a pren1un1connecﬁ“§ﬁ’XSI§G@ﬁ°a connection provides maxi num'strength and

The oil conduit may include a tubular oil
conduit extension and the nozzle chamber from which
10 oil exits may be a one piece welded assembly welded to
the tubular oil conduit extension with a threaded
connection between the extension and remainder of the

oil conduit to permit ready replacement of the oil \/

nozzle chamber.

15 In arrangements in accordance with the
invention the free end of the oil conduit and its
associated chamber can be removed without removal of

- the air can. - : _ ' .
_ A slip connection may be provided in the air
20° can to permit uneven heating of the air can without:
placing the air can under stress. :

The invention will be described néw by way
of example only, with particular reference to the
accompanying drawings. In the drawingss -

25 Figure 1 is a view partially in elevation -
and partially in section of a burner nozzle
constructed in accordance with this invention and the
oil and air supply lines therefor;

 'Figure 2 is‘an enlarged view of the circled
30 area indicated at 2 -on’ Figure 1; '
| ' . Figure 3 is a view similar to Figure lof a
modified form of ‘this invention; - .
' Figure 4 is a view taken along the lines of
5--5 of Figure 3, and - S o

35 : Figure 5 is an enlarged view of the circled
area indicated at 5 on Figure 3. ‘ '

' The burner includes tubular oil conduit

e type known 1 n the 0|I i ndustry as

i



> 4- resistance to |eaks therethrougH. The tubul ar oil conduit neans 10

i ncl udes ‘an el bow .14 secured to the cohduiit ‘12 and a downwardly extending
condU|t section 15 on which a pipe union nut 16 is nounted. This pipe

“unidw nut 16. 05 cooperates with the male fitting 17 on the oil supply line
18 ar d provi des a nethod of quick connection to the oil supply |ine and
provides a part of the support for th&arzzle. At:the free end of the

tubul ar oil Condwi\e&?ﬁéeﬂﬁdi%téﬁ ééneimye a!ts 107, OV hgnais- Bhaped chanber
i ndi cated generall 9 whi.c ive [ m.t he tubul ar Qqil ndui t
neans and prolectsXPFé?%BﬁVFﬂ@' 52 éﬁ §Hﬁr??ﬂ Ho§xRens ?ﬂeighanber
19 includes a tubliwhicpais issruzédwbo cthéamian tabudanadil lcongiaiz? 12hbgh i s

Pubular sect] on 21°arasies sopREeLiRY Ay Orrfdieily Sl IARalg, T <

extendi ng pdrts 23cme¢tme45v9fothefmg tmwvoﬁuuthe @tladadyushupcasi t
-into the interior Féfi it Ridnfect®R Cds %hc%nﬁ E8hRéStidn igrowides as it
passes 20 through” t%e conduit 21 and through the exit throat 24 of the
chanber. The i nter Ha¥ximy rengEhcaBéner is closed by the cap 25 which is
wel ded to the tubular section 21. Air can neans indicated generally at 26
i's prOV|ded concentric with the tubular oil conduit. This canis 25
larger in diameter than the oil conduit and includes the radially spaced
internal tube 27 and external tube 28. These two tubes are joined at one
end by the spacer 29. At the other end the tubes are joined by a spacer 31
haV|ng a pIurallty of circunferentially arranged air exit 30 holes 32 :
which direct air fromthe annulus 33 within the air can into the oi

| eaying the throat 24 of the chanber means. :




An exterier nounting flange 34 is carried by the tubular oil conduit. 35
The air can spacer 29 may be secured to the nounting flange.34 hy any

desired neans such as a plurality of bolts and nuts, one of which is showa,

at 35. .The nounting is such that the_gir can spacer 31 i.s positionéd Nk

relative to the throat 24 of the chanber such that air passing through
the hol es 32f@§15ﬂ3ﬁbéfhéfﬁbék§'iﬁék MﬁthTHé'tﬁbﬁﬂhkhélihéshﬁﬁlig

The air can 26 has-jits ex er nal tub agﬁgf ported at_ 28a and a
downwar dl y eBSATH nigo alRe Eﬂﬁﬁl gn3@iho ﬂe‘é‘%ﬁ ﬂ:F'?etﬁ'(?rt°°2'Eiér1 ot

carries at 3|8 tand fca/\ﬂiovamhtdlm%r nafteﬁdihgngoﬂaut& eecitdion 45\ dh whechi pe

uni on nut . an p e ne I

bet ween t he §F§ﬁbgﬁ%§5 ngﬁghéxgﬁ%%ewgggt%& nateq%hégggg quoFlﬁ% Zﬁ@galr
line witHW% heicopanaties cuithuithe altedf Boting 7| onbbheapplesippdy dhae t he
oS 002! QT oPUbRALLed WA %Al qu o BbhnaUbRLl U o ENd ! he

qui ck rel ease connectl on provide pe unions permts ready renova
and exchangeﬁﬂpnﬂﬁa%%n¢rénﬁonpgldf§ a Par#tofstHPs§QQﬂﬁﬁ%nf°¥h§Pethe
chanber 19 mppAgdeadily exchanged by releasing the air supply union nut

38, renoving the holts and nuts e ing the en air_can. _This
_exposes the tubul &* oé? c‘g'fﬂﬁj Ci g gPﬁ ngui Bﬁqué’éﬁ“&gﬁ SRESHREO 13
this extdfsi a1l ,20theed tiwe phembdedlga maypbshapedl Iqhamhé:acéddlﬁheed

rel ati onshi p el A Ta€2do! Gnilh Udod VU411 SEBURN hB i 1 lo£RD |

circunferenti y arranged an aced” ron1 he 6i | condui t neans
10 about the camduit cmeanaf @rnshcmr@je@ ) éltl Tomiuthef nomzdiee Withge 34

swirling motion. The chamber 19 includes a tubular T
- portion 21 which has an external flange 22 which is welded e
15 to the free end of the tubular oil conduit extension 11,
This tubular section 21 also has a plurality of angled
generally radially extending ports 23 which receive oil
from the conduit 10 and conduct it into the interior of
' the tubular member 21 and forces it to swirl as it passes
20 through the conduit 21 and through the exit throat 24 of
the chamber. The internal end of the chamber is closed by
the cap 25 which is welded to the tubular section 21.
Air can means indicated generally at 26 is provided
concentric with the tubular- oil conduit. This can is
25 larger in diameter than the oil conduit and includes the
radially spaced internal tube 27 and external tube 28, \
These two tubes are joined at Qné end by the spacer 29. |
At the other end the tubes are joined by a spaéer 31
having a plurality of c%rcumferentially arranged air exit
30 holes 32 which direct air from the annulus 33 within the
a1r can into the oil leaving the throat 24 of the chamber
means.
An exterior mounting flange 34 is carried by'the
tubular oil condult ' '

35 The air can spacer 29 may be secured to the mountlng
flange 34 by any desired means such as a plurality of
bolts and nuts, one of which is shown at 35. The mounting
is such that the air can spacer 31 is positioned relative



o

55_ to the free end of the air cén'as represented by the spacer 31. This
provi des the open annulus 41 between the tubular oil conduit 10 and the air
gan.26. This annulus has an outlet 4la at the chamber end of the burner ~
and. ady | eakdge of oil fromthe t ubul ar3=o0i|l conduit between the 30 flange
34 and the throat end'  of the chapber 19:may pass through this annylus 41
and out thr’ou&?tﬁé@sﬁ&é‘@a&;gﬁ‘ N’ggt,:{‘?f cbé&)éﬁid j-%‘i‘%ﬁ My pa for
addi ti onal - exittzhﬂiucjﬁ gtnlefnégéé |h?2 eﬂcamem%stnuW&hél.f&ésimewinﬁﬁmﬁmim
nore grooves 42, extending radi rough the 35 attachnent spacer 29. The
or each -g-r-oov‘eojlé_f%%e%' %?%%T%eﬂécape annulus 41 to the exterior of
the attachnent spackhe 28imndanh@é has | tbkagstervailr itmpulernoxember 28

att achmentqd | ' ' ' ; pf 5 6-
t he bur nerogna?%g%%&lewno%é%n%?ﬁ)%?%%%&atﬁgg%’&gggﬁﬁge%# te ﬁ%ﬁéﬁrglég %Gndi%f
the burner -_:bu_tw%léﬁ; tahtfy Hthmpert e PdoRET Les hat wbks lewerperdrthe

and the mount iy d | SNOEIRS 37 Ned NeSopévate | witKCEn® $55¢' M Enidn PAGY ! SigloRN

escape 05 route 1n ,the event _Qf .any | eakage through the tubuylar oil

condui t on t heth&idix; auPBtyt Hgnﬁl ge I RReqedr Ehips; nayoba PLacRAwith -
Ithe ai r__.c?_n’ ZGD?a;éhaeﬂ I,.??éggléggéz 3@r ;a\ﬂdgaihé)eéy@@%t_itas fgt faier t?&d dile
e PO Pind e 15 714BE SRR s B oSt Pea T, BR800 1 e
form of burnerItwvhwibli _t_gesgﬂppmiaté@l tHett it enrl_:ihg ._Ebgayle ha‘}orbe of
o e onc Dt AR 2L0H LTS e BUEuBLD (0l Ui ifecen
heating, and tdwick release connection provided by the pipe unions
~ - .. permits ready removal and exchange of the entire nozzle.
15 It is also apparent that the‘éhamber 19 may be
readily exchanged by releasing the air supply union nut
38, removing the bolts and nuts 35 and extracting the
entire air can. This exposes the tubular oil conduit
- extension 11 and by breaking out thread 13 this extension
- 200 and the chamber 19 may be readily replaced.

‘The relationship of the air can to the oil conduit is
such that the air can is circumferentially arranged and
radially spaced from the oil conduit means 10 about the

-entire circumference of the oil conduit from the flange 34

25 to the free end of the air can as represented by the
spacer 31. This provides the open annulus 41 between the
~ tubular oil conduit 10 and the air can 26. This annulus
has an outlet 4la at the chamber end of the burner and any
1éakage of oil from the tubular:- oil conduit between the
30 flange 34 and the throag_end'of the chamber 19 may pass

through this annulus 41 and out through the space 4la.

"Also, if desired provision may be made for additional
exit of fluid from the escape annulus 41 by providing one
or more grooves 42 extending radially through the °

35 attachment spacer 29. The or each groove 42.extends from the
escape annulus 41 to the exterior'of.the attachment Spacer'
29 and thus any leakage occurring between the attachment
flange 34 on the tubular oil conduit and the free end of



chanber 2l1a and its associated portion of ‘the oil conduit can be renoved

W thout disturbing the air can. In this*formof the invention, the chanber
means 2la and the oil conduit 1l a on the chanber side: of the 20 threaded
conpecti.on 13 have a maxi num di aneter.ghich is | ess than.the m ni nun ‘WL.
di aheter of the air can indicated generally at 26a. Thus, the outer

di aneter of tiige Gblrsendnay dieapet noenohllg u:hm@hla:hmchnmﬂmmwcat ed

to the chanber, 21a _has _a .di t th

e i 1 Frifosbeo R S Bk e D i e T
conduit to thgroowss 42 batwekneilel Bpamer A%l i thei xgauatsngmﬂame -
removed by br @kT”ﬁnOEhighﬁaPhhﬁidu#% lﬁ?f@iﬁﬁ¥é“!§“bé$$&ééﬁeéﬁ©§s8&$

conduit and t e chanber repal red or new conduit
section 10% dﬁ@ﬂ%ﬁaﬁ%e?hglﬁVeFFoﬁfFP@Uré§a§a5ﬁdt9rqq9hmﬂhetﬁ?bﬁk%ﬁ ehht

the smal | est @bx@d@ieroﬁ%heoexeft lgidedidf GEHe OEldrde 34 tdvea aier@alt spacer
3la and that the | ar est ggegg of _the o h conduit 1la and the chanber
2la is |ess t?@ﬁ??%% Yo v € dPafhefBP B rtion of the spacer 3la. Thus

the entire air camafballt paughrmchslaatmidmdfbeaveed thet batlurioer amsl

arger Tn di ot efobhpnpble LETREAbhe 896! LaR 8hbREAY kne splestondUlly and

chanber. Thi the*threéa
wi t hout diGt uassisttof caleanaqutppéf éhabayr chB rténma@leé .portion of the

Sna, s speci al Ly §TEaR e e A e i g
therethroggh u¥%#r|W?F&Hcé%ﬂﬁﬁh?ﬁ%ﬂ?iﬁfgﬂrfgﬁgtb?aih to Jde iTHEwre ¢ ﬂe oi |
~condui t m ghtf&emceseburner except that provision is made for a heat .
slip joint in the air can to prevent S£ré§§es from being N\
15 induced in the air can due to uneven-heating, and the
" chamber 2la and its asSbciéted'poftithOf the 0il conduit
can be removed without dlsturblng the air c¢an.
In this form of the invention, the chamber means 21a
and the oil conduit 1la on the chamber side of the
20 threaded connection 13 have a maximum diameter which is
less than the minimum diameter of the air can indicated
generally at 26a. Thus, the - outer diameter of the oil
~conduit lla between the thread 13 and its end secured to
the chamber 2la has a diameter which is-leSs than the air
25 can inner tube 27a and the flange connection 3la. With
" this relationship; the oii_conduit.to.the right of the _LJ
thread 13, as viewed in Figure 3, may be removed by
breaking out the thread 13 and withdrawing the released
oil conduit-ahd the chamber 2la for replacement by a
30 repaired or new cOnduit‘seétionjlla'and;chamber'zla. From
- Figures 3 and 5, it will be noted that the smallest
diameter portion of the air can occurs at the external
spacer 3la and that the largest diameter of the oil
conduit lla and the chamber 2la .is less than the smallest:
© 35 diameter portion of the spacer 3la. Thus the entire air
can'from the ﬁhread 13 to the free end .of the burner is
‘larger in diameter than the removable section of the oil



_ hardened or nittided. To facilitate maki ng up and breaki ng out the chanber
10 and section_.of the oil conduit, the'end of the chanber 2la is provided
with wench neans such as the wench flats 21b best seen in Figure 4. In
ordeksto provide for uneven heating of «he air can, a slip joint is

provi ded which prevents the can from 15 being placed under stress when
heat ed. Uneven aeasigity and; chamberinddfhieveermits r easyt bm‘@@kmacwtms atidtr e

the burner is §
fkidy ¥ 3 UHY ‘Hteatt ey %éueme d‘asaﬁlﬂhﬁl* fg}.e L %an,

burner is operating.. The inner tube 27a of the burn ous
20 as should its coRmFEHETaPIN W%EW%&%’ %Q Pt o |
fromthe oil cendifi tid riire fpowtivn i hetween i the tmeaarlanaﬂauehaSahmnbarn

th 26 F th I t sh I t h t t ub
28 of the o8 r 20AH, fgu i%%-’%%ii?@%r%i R s HoBut, Abtasian, SEm shear
of the outer coateri owing thextethraughect i Bor winstancéethef inherior
spacers 29a Or gikadel dff A Pl Ao e | Bhie SBIECEINAR ORI KC hace

Preferably the s ipjoint I's prov by form ng the ou a N
parts with a t&pEdenschercaiteddesh t her ebet ween, provided 30 by the

C_OU'nterbore 28b on Q@eﬁ%citlll%t&%x\&lﬂgma\ﬁi 'éﬂd‘%fé’ﬁﬂ‘é'@ﬁ‘t%ﬁé énhfgesed
di anet er q§ 28c _of th Oth%L ecti,Qn of Eﬁg:ou er tube._ This telescoplng
[

slip joint re]aéﬁdaﬁlef iand &f the ghampey

perm tting theiswprpsided with saxemoh mdamts \sudho aib vhec vrainedy flndsy 21b
uneven heatingpaf .t | el Rat stresses will not be set up in the
air can due tobguchggﬁ%Ven ﬁqﬁﬁﬁhgqtendlng to lengthen the inner or outer
tubes by unequal . and@intoyderrdio i peewhde £hr sinevemdeakingenft ttber afred

dnageter pin 2%%na”@ l18p joint is provided which prevents the can from
15 belng placed under stress when heated. Uneven heating may
"occur under several circumstances such as where the burner
is one of an assembly of several burners and only a single
_burner is operating.
The inner tube 27a of the burner should be impervious
20 as should its connection with the two spacers 2%9a and 3la
to prevent oil from the o0il conduit from finding its way
into the air annulus 33a within the can 26a. For this
reason the slip joint should involve the outer tube 28a of
the air can. While the slip joint could be provided by
25 any part of the outer conduit such as by a slip connection
with either of the spacers 29a or 3la, it is preferred
thét_the'sPacers not be involved. Preferably the slip
joint is provided by forming the outer tube 28a in two
parts with a telescoping connection therebetween, provided
30 by the counterbore 28b on One'section, having a sliding
connection with a reduced diameter end 28c of the other
section of the outer tube. This telescoping slip joint
preferably is machined to provide a small loss of air
whiie permitting the two parts to telescope relative to
35 each other under uneven heatiné of the air can so that
stresses will not be set up in the air can due to such
uneven heating tending to lengthen the inner or outer
tubes by unequal amounts. For instance the clearance
between the reduced diameter pin 28c and the



-~

count er‘bore 28b might be fromthree to twelve one thousandths of an inch.
This would pernmit the two sections of the outer tube to slide relative to
each other and at the sane tinme reduce air |loss through the slip 05 ~e W
corfnection to a small anount which ca8-be accommbdat ed by slightly el
increasing the air pressure used in the system 10 15 20 25 30 35 CLAI VB

1. A bur necounterboren28lsi mightublé arfrem thrdei ttoednelvehaober neans
attached to the. ende of .t il 0 or%%' a TBU o defllnr ing oil
fromthe nozéﬁé?gg%’?gégnr@rfeafﬁg Qf(;?lgght ri%(l:liv%i t] a%% Iar.gei?{li ﬁﬂﬁu g%e? er than
said oi|l congectionsnof thedomterciubes4es slideugedative 49 eaghiher
internal andagdt@inalhd UpSRedRdme RMfRle 24if22Bs8NEHHouH deheD8Iipa

pl ural i tgéof circunferentially spaced 1.0 holes in the s acerﬂ%d#aﬁg t said
chanber $@angonpectipactrng small,apount shichqan, pe pecemmatarerebys,
exterior fl aggegHeays inereasdnay the @iei prewstitid use@dn alk Btemecuring
one end of said air can neans to said flange nmeans and spacing said air can
means radially from .15 said oil conduit neans about its entire

circunferencé from said flange neans to the free end of the air conduit

means to provide an escape path for any oil .escaping fromthe '

10
\V/
15 |
20
25
| o
Y
30 |

35



Bil conduit neans along its entire'léngth fromsaid flange t he
free end of said air can neans so that ‘any. 20 rupture of t mﬂﬂm ”,EI”"I
freans Wi ll not .result in-oil being forced into the air condul '
The &ezzle of Claim 1. wherein the oil e®rduit neans and air can means are*
prOV|ded with uni'on connectors to pernit rapid connection and di sconnection
of the nozzle 25 fromits oil -and air sGBHBIMS| i nes. 3. The nozzl e of '
Claim1l wherein in said tubular oil conduit neans includes a tubul ar oi
condui t extension ngans with a threaded connection therebetween and said
[

chanber is a one piéce wBl BEFNEEs AOFEl AWAMRY I ngy Fuhylso ebhdeerduit
ext ension nmeanmeads, chambegzmeans! aCtached \d&%ﬁbﬂo&%ﬁe&péﬁar o¥ t?@ @4ai r

can abuts id er or flan ns is ovi ded .in said.one acer:
connectingaghec§ﬁéﬂ %ﬁdﬁﬁg 541 %#ii Wﬁytﬁﬂﬁnﬁ?zﬁ%?'cﬁﬁ uic@™ o
t he exterior oheahe - eancenzrhe with alilielamgerl én' diameltermthanwsaid oil

threaded connegbiagRediay © BEEYI 490 | Saghlatis HROFN Inde3a8, 50 yee

sai d flange means an nmeans,
sai d oi | cendufPage@ndnieangli and @?ﬁtﬁrnﬁi \/\U@bﬁSaaddchamcereaat %mhsal d

t hreaded COnneéhBOthQHhﬂgtﬁbgﬁx'Huﬁlﬁkaﬁﬁkﬁrokeéirbﬁﬁ?ekgﬁtqhﬂh?“gbgged

R PRI RFE - R TR (LR G RN

nmeans and sai ddbréctbnduiati rmeiarto feite | bidt iexd tivlg i@ nchimbeki neadk,sai d

threaded CO““68££891$&tQiuhgée%@Qﬁ (§a5¥fedeﬁy ggfdngff conduit means,
and means securing one end of said air can means to said

\— . flange means and spacing said air can means radially from

.15 said oil conduit means about its entire circumference from-~
said flange means to the free end of the air conduit means
to provide an escape path for any oil esééping from the
oil conduit means élong its entire length from said flange
means . to the free end of said air can-means so that any

20 rﬁpture of the o©0il conduit means will not result in oil
being forced into the air conduit means.

2. The nozzle of Claim 1 wherein the oil conduit

' -means and air'can.means are provided with union connectors
to permit rapid connection and disconnection of the nozzle

25 from its o0il and air suppiy lines.

W, o 3. ' The nozzle of C1a1m 1 wherein in said tubular |
oil conduit means includes a tubular oil conduit extension
means with a threaded connection therebetween and said
chambér is a one piece welded assembly welded to said oil

30 conduit extension means.‘ _

4, The nozzle of Claim 1 wherein one spaoer of said
air can abuts said exterior flange and means is provided
in said one spacer connecting the annulus between the air
can and the tubular oil condﬁit to the exterior of the

35 .nozzle. , o o o .

. 5. The nozzle of claim 1 wherein threaded
connection means are provided in said oil conduit means
between said flange means and said chamber means, said



& of claim1l wherein said ait can means 10 has a slip
connectl m““ng uneven heating of the air can neans w.thoyt pl.acing
nder stress, at |east one elenent of said slip . R

ﬁ“ﬁl pﬁovﬂdéd by said external-uwbe 7. - The nozzle of claim”1 _ugﬁf

mhereln t hreaded 15 connection nmeans are provided in said oil conduit
means betmeenCBamherlRRQQSman@;samﬂsnnh cordbit means, aiang mhanﬁengnhans
and sald ol | gagddeh BRAW Hafied tﬁeiﬁggsgab%%ﬂ essai? BBRhelEaRy and

sai d threaded, connecti on having_a maxi mum |aneter m ni-num
di aneter 20 BREVIRGJ aamaigpmheliame e 1688 thrsadke wmem cHiareter

other end of 5@1 Eaaar ag 2N canameangnd rent Re dTeNTe dded b dh R nbes
means and osal condui_t nmeans faC|I|tat|ng maki-ng and breaki ng of 'said

t hr eaded conngsg?ﬁne ﬂgufaﬁgnﬁﬁﬁ C8 T&%PSair can nmeans, 25 said air can
means has a shhd wpeneht meanseom bnen g fusaid dhentbiayy mfartshami rsaiah oEhns
wi t hout pl aci ai S n t slip
connecti on- prSoPaRgtopledift) LRPELLERERRS. plisf Un@ T EAETRE o SRG

cl ai m 1 -wher ethreadedeszpemsrtlmbywhosm @eamvadamm@@:ai Hiyp cammeanHn

internediate its egds pehBl hilz2delbE @laigAll %é&feltd‘esﬁd X é?r?‘rh?eans

Wi t hout pg$C|n the ai.r can neans under stress. ) bur ner nozzl e

subst ant i RefeiRpEPHRECES OB PEXMILF 1S W”ieéﬁeé’r é\ﬁ?é“t"@' S the Fgin
in the acconpaanlmgadeawuﬁmmut placing the air can means under stress, .

at least one element of said slip connection provided by
said external tube.

. 7. The mnozzle of claim 1 wherein threaded ~

15  connection means are provided in said oil conduit means
between'said-flange means andjsaid.Chamber means, said
chamber means and said_oil;conduit'means'alOng its length
between said chamber means and' said threaded connection
having a maximum diameter less than:the.minimum_diameter

20 of said air can means from said threaded connection to the
other end of said air can means, '
and wrench means on one of said chamber means and said oil
conduit'means-faciliteting making and breaking of said-
threaded . connection without removal of said air can meane,

25 said air can means has a slip connection permitting uneven

heating of the air can means without placing the air can lk,j

under stress,'_
at -least one element of said slip connection provided bv
- said external tubing.

30 - . 8, The nozzle of claim 1 whetein said external tube
'of saidair can has .a slip connection intermediate its
‘ends pefmitting uneven heating of -the air can means
without placing the air can means under stress.

9. A burner nozzle substantially as hereinbefore _

35 described with reference to and as shown in the accompanying
drawings.-. o




