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Abstract:

An oil-conversion burner for use In small domestic stoves Was developed under the auspices of the
Montana State College Research Foundation. Requirements for this burner were that it be safe, that it
give clean, efficient combustion, and that it operate with natural draft only and require no auxiliary
devices, The burner which has been evolved apparently meets all the above requirements, and has a
maximum smokeless capacity of 62,000 Btu. per hour input. It differs from other conversion burners in
that a preheater is used to vaporize the oil before it is burned, the reason being that gaseous
hydrocarbons burn with less soot than do liquid or mixed-phase hydrocarbons.

It is believed that this burner warrants further commercial investigation and development. Its inherent
cheapness and success in meeting its requirements seem to indicate this.
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ABSTRACT

An bilwconVeision burner for use in small domestic stoves
was developed under the ausplees of the Montana Siate College
Research Foundation. Requirements for this burner were that
it be safe, that it give clean, efficient combustlion, and that
it operate with natural draft only and require no auxiliary
deviées, | ‘ |

The burner which has been evolved apparently meets all
the above requirements, and has a maximum smckeless capacitj
of 624000 Btus per hour input. It differs from other con=~
version burhers in that a preheater is used to vaporize the
0il before it is burned, the reason being that gaSeous h&dra«
carbons burn with less soot than do 1liquid or mixed@thSe
hydroearbonsp

It is believed that this burner ﬁarrapts_further commer -
. cial investigation and development, Its inherent ¢hespness

and success in meeting its requirements seem to indigate thiss
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I INTRODUCTION

| There are at the present time a great number of oll con«
version burners for domestic stoves on the market. Accerding
to one estimate, at.least 50 nationally known concerns are en-
gaged in the manufacture of such burners, and any number of
Ismall shops are dolng likewise, However, comparatively few
of these burners are really satisfactory. Compared with gas
conversion unitsﬁ they are inefficient in the use of fuel, - o
and are har@er ﬁe keep. clean because of the greater -soot=form- B
.ing tendencies of oil, Several manufacturers, notably Montgome
“ery Ward and the'Breese Company offer burners Which have large-
1y circumvented these objections, but in se doing they have -
raised still another objection, that of cost. The object dfn | i
this project. has been to develep a ﬁurner which will give clean,
efficient operation and have a low initial cost. Spe@ifically.
desired is a unit sultable for small, rural stovess ‘

Before examiniﬁg this project in more détail; a brief

survey of the oil conversion burners now on the market is in \
order, Although there are many modificationsy they fall basic»
‘ ally into one of two classess either the pot type or the |
.'pressure atomizing type. * »
The mechanism of the pot type burner is as foilpwss. oil
' flows from a tank through a constant-level feed regulator into‘
a basin or pot, The heat of the flame burning above this basin

‘ [

eauses the oil te vapoerize. As the vapors rise from the pot,
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they paés by air-inlet holes; and the entering air causes com=
bustion. This burner is made in far greater numbers and by
moere companies than any other variety. The (oleman Stove

Company, for example, uses this type for nearly all the eoﬁverw

sion units. it makes, The pots are abeut .6" to 10" in diamester,

depeﬁd upon gravity feed for the oil flow, and their rated ine
put varies from 20,000-75,000 B.t.u. per -hour for the water
heaters, and up to 300,000 B:itsu. per hour for the bigger furn-
ace unitss ‘

Three other manufacturers of the peot~type burner.are the
Queen Stove Company, the Hs Co Little Company; and the Kresky
Company« The products of the Queen-ﬂtdvelcbﬁpagy and .the
Kresky Company are quite similar to those of’thé Goleman, and

x]

are typical pot burners. H. €. Littlefs unmit ig different in
that the oil passes from a cold bo a hot region én aﬁ’elbngated
paﬁ@ thereby being allowed to warm up. and vaporige grgdually -
instead of immediately, as the Coleman burner, As a rgsﬁlﬁg
less carbon laydown is claimgd for this burner thép for the
ordinary pot burner, If this is true;'it 1s because the moré
gradual heating would lead to less violent boiling under the
combwﬁion.zoneg fewer 0il droplets in this‘zone; and consequente
ly, a eioser-appyoaph to vapor phase combustion than to mixed .
phasée. .

In a pressure-atomizing burner, oil and air are forced

through a sarburetor-like device where the o0il is sprayed into |




theégir“as droplets,; 'The mixbture then goes through. a nozzle .
at a wvelocity greater than.the flsme propagation velocity,of.
the;g%;%uxeg and is‘burned?'vihe-advgptages of this type of

burner are greater efficiency,.greater flexibility regarding

feed range and compositiony and less sootings Howeverg-tha.  ‘

cost installed is high (§$100 and up), and furthermore, electrie~

city is regquired to operate the.fans creating the forced dréft;
Breese, Montgomery Ward, and Monarch. all manufacture burners
of this typea .

There are a number of varlations of the basie types. des
seribed above. One is the burner built by-Thgrm,Gémpanyg in
whieh oil flows. into a pan by graviﬁyS much as in the potstype,
Air is blown in under pressure, passes over the pan of oily and
cembustion takes place immediately. Another example is thé: o
Grane burner built by Crane GOmpany%‘whiah shoots the oil oub -
under pressure in a stream, Air enters the-sﬁove‘under natural
draft, meets this oilj and combustion takes. places,

During the wary Coleman produced an oil conversion burner .
in which oil dripped from g’line in the top of the stéve to a
plate’whera it was vaporized and ‘burned, Infsomeﬂregpecﬁs '
this burner wasg very gﬁcd; but 1t had the disadvantages of over-
heating and over=sooting vhe stove, ‘Also;.it-gould'not pgé fhé
automatic level regulator as a protectionigpainst spilling the
oils ' . , : o |

The bumnef whiéh hags been develgped during the past yealr

gty
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in the Moﬁ%éﬁa'stété ééllegéldﬁéhiéai engineering 1aborétory
is distinguished from the othefvtypes by its basic prineciple
of pre-combustion vépérizéfiono The o0il flows through. a con .
stantulevel'reguiator to'a pre~heater located in frent of

the burner mouth, and in this the oil is vaporized. The re-
_sultant gas'then'passes from the preheéter to the burner where
it is mixéd with air and burned, The réason fér preheating |
the o0il to a gas is that vaporized hydrocarbons tend. to burn
with less carbon laydown than liguid or mized phase hyaro~

carbons burnlng under th@ same cﬂndltiOﬂSu
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II FROJECT HISTORY

This project was one of a number of- research progeets
sponsored by the Montana State College Research Foundat10n9
~and it was the one given %o the Chemleal Engineering Departw
ment out of SGVSTal suggested, It was undertakeﬂ because of
the feeling that an 1nexpensmve; yet efficient oil conversion
burner 1is definltely needed, and that. if developed, it would
‘ald many of the people of Montana, '

Work was begun on the project during Fall Quarter, 1948,
and was ééntiﬁued thrsugh Summer Quarté$‘of 1949, During this
time, four different burners were built and put into‘opératicn
in a Dixle No-Smoke coal burning space heater, and only the
last of these is shown on drawings Nos. I through V. A1l of
these burners have‘had seve?al things,in,commén, That is; each
one employéd a preheater tO‘vapérize the'oilg each was é hnfiw
zontal gun-type unit introducing the air through a centrél(secw
tion of pipey, and the oil ﬁnto an anmular space formed by this
pipe and a. larger diameter pipe on the inside of the stovej; co
each one,haé.used only the stack effééﬁ as a sourge of draft.

The, first of these burners had a section of 17 standard
_ pipe as an air inlety and a piece of 2" pipe surrounding it in~- .
gside the stove. iOperation of this unit gave very large amounts
of smoke for several reasons, The air inlet was.too sma119
_ there was no baffllng arrangement to mix the air anﬂ fuelg

and the stovepipe was then too short nc provide suffzcienﬁ
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draft pressure. Nevertheless, a number of things'ﬁere learned
from this burner, TFor exampie9 it was found that the stove
must be sealed against the entrance of any alry excepting that
going through the burner to the combustion zone, When this
was done, there was somewhat less soobirg and much less flash=
ing of the 01l vapor into the rocm (vapors were: sometimes forg=
ed out the air inlet pipe into the room as a result of down
drafts, and there these vapors f‘lashed)Q It was disaovered
also that the ma jor portion of the succeeding work was not
to be the constructlon of a sultﬂble preheater (as previously
supposed) but Tather the development of a burner to handle -
“the vapors from the preheaters. -

The segond burner at first consisted of a ZF“inlet pipe
surrounded by a short section of 3" pipe which contained the
oil., This was a great improvement over the first uﬁit, and
even gave smokeless operatlen at 19w feed ra‘ces;n 8till, no
‘baffling was used for mix1ng the alr and oll., After havihg,‘
tried out this burner extensivelyg if was though+ desirable ta
increase the amount of air in the secondary air ?one9 and ane
other 2% inlet pipe was provided for this purpose. It deliver-
ed secondary air'to a.chamber built onto the end of the orig-
inal burneru -(Primary air is avlimited amount- of.air introw
duced 1nt0 the 911 vapor prior to actual- enmbustlena It is
insufficient in amount to cause much combustlon by itself,:

Secondary air 1s 1ntrodueed later, and in the case of this
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burnérg is thevfiﬁa1'Quaptity~of alr added. It is alsq'here -
that fhg flame begins. This scheme of air introduction is a
general one for most liéuid and gas fired~burnersg‘since it ine
creases combustion efflclency >3 Howeverg results with this .
modification were no better than with- the or¢g1nd1 burner NO,42,4
and -this burner was also discarded. By now it was apparent
that the principal problem was to get still more airg but at
higher veloaity and wich sufficient turbulence so as %o mlx
it 'well wmth the oil vap@rsn Conséquently, in addition to "
constructing the thirdrburner9 several more lengths of insulate
ed stOvep;pe were added to the height of the stack and surmount~
ed by an Awframa caps ‘This cap ls one of several common de« |
vices d931gned to be mounted on the end of a stovepipe chimney '
to protect it from downdraftss Talﬂg etcw This particular cap
.was manufactured from a standard deslgn by tme Bazeman Sheet
hwetal‘WOrks of Bozeman9 Wontanao v _ |

The thﬁrd burner utilized a 4" Sectiﬁﬁ of pipe for the
éir inlet, and a dethreaded 5% coupllng.as the outer wall of
the oii chambera The interior end of the 4% pipe was covered
by a sbeel plate and ‘air ennered the annular oll vapor ¢hamber
through slots cut in the side of this pipe. Andther modifi-
cation was the use of an orifice«wélded onto the flame en& of
the 5% coupllng in an effort to induce turbulence and better
mixing, This burner cut down on the amount of smoke 4 but ine

dicatéd that for better performanse, some sort of adjustmant




of the‘iﬁlet holes.was neeéed@ .For iﬁat reésoﬁ§ a sleevé was
desicned which slid ‘back and, forth in' the 4“ inlet pipecxmera
ing or uncoverlmg the Varlous holes. Best results occurred
when only about” a square inch ef hole'was lefd uncovered in
the primary air,regiqﬁ¢ ‘and -about %WO-Sﬁuare‘inches in the
secondary air region, Y | | .
On & final run of the third burner, aﬁ attempt at ellmin-

ating the need for the preheater was made. 01l was fed direct-
1y into the pan of the burner in hopes that the heat of the
Tlame would vaporize it., This attempﬁ diq nob work., The oil
temperature stayed too low for eomplete vaporizatlona

.~ From thls burner several things were learnéd: One was
that two factors, both vitally essential to successful combus~
tion, definitely conflict between themselves. These factors
‘are amount and velocity of incoming air. It was found that
when the air openings were large enough to permit a great deal
of air\tofénterg the air'flawed'iﬁ g0 slowly that 4t.did not
mix ét all well with fheléil-vaporsﬁ Conversely, when the
openings were too small, insufficieﬁtlair got to thé fuel,
though it Wasvunder high velocity. Here the amount of air
varied inversely as the velodity ofcaii; The principal prob-
lemy then, became one of trying to~ieéonci1¢ these facﬁcrs to
an optimumi Another thing 1egrpeq-Washthaﬁ'the vapor line
from the preheatér to ﬁhevhu?herxmust not contain any dipég

When a dip in the line occcurred where the oil could adcumulate
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befmre reachlng the bmrner, surging and possibly back firing

e would decur during the inltlal mlnutes of the run whlle the

oil was still llquld9 The importanee of seallng the stove
against air leaks s0-as to malntaln good draft pressure Was
'also re»emphasmzed by thls burner*s perfermancea

With all these faets in mind, the fourth and final burne
er was builfﬂ As the drawings indicate, this burner was built
so that the fronmt wall of tbe 4% air inlet pipe ‘and the form
ward orifice could be moved back and fsrth Whlle the burner .
was operating.- These adjustments were prGV1ded in order that
oytimum conditions might be &etermined more quleklyn The

number and size of the primary air heles was de%ermined by

adjusting the movable sleeve while running burner number three,

and applying the data to burner number four, , ‘

© The fourth burner was hested exten91Velyg imperfecbions
were removed from it, and a weekslong run was made as a final
test. During this run, the burner very seldom produced more
than a faint trace of, Sm0k69 exhibited no backwfiring tendenw
cies even when hlgh w1nds blew across ‘the staekg and was not
affected by its long eypcsure to combust10n¢ with thls test9

experlmental work on the burner was completedQ
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| | III DESIGN AND OPERATION
As previously noted un&ef,Projeét History, all but one of
the burper systems have:followed the same bagic flow sysﬁemé
01l flows from & sfofége tank .to ahconSfantalevel-fééd rate
regulatcr9 from Which it proeeeds to an enclosed preheater ine
side the smove¢ Here the oil is vaporlzea by the heat of the
burner flamea Now in a gaseous state, the oil goes to the
bufner’prOper wheré‘it is mixed with air and burned. In the
one exeeption to this systemy the oil was fed direetly from
the rate regulator to the burnar pan Where it was hoped that
heat raoiation from the flame would vaperlze the 0il without
'hav1ng to use a preheater. Howevery it was discovered that -
1nsuffielent heat Was radiated baeck to vaporige the oil com-
plete1y9 and thls flow system was abandoned in favor of the
preheaters = | y
The design factorq affegting burner performance can be
c1a551f1ed under stackg stove, burnerg preheater, and flow
system.,. Bach of these sectlons will be discussed f?om'the
standp01nt or the experimentation done with itq.
e STACK | |
Because'thls burner requires high velocity inlet air and
high turbulence for successful'combugtion9 the amount of draft
,obtalnable is- 01 great ‘importances Results indicate that a
draft pressure of at least 0,04" of water is neeessary for

'gocd operationﬁ To obtaln thls pressure, a 1% foot stack of




tr6" stavepipe was used, To prevent dowﬁdfafts ahd keep ﬁoisfé-'
- ure ot this stack WQS surmounted. by, an A~frame cap. Aléég
it was 1nsu1ateﬁ in order to keep the flue wases hot and there~
.'by maintein. draft pressureg_,One source of draft loss was “bio-
sharp right angle bends in the pipén. This pipe should be
straight or at 1ea8t only gradvally curved if turbulence and
friction losses aTC to Pe avolded,

With the above—deseribed stack, a COﬂSbaﬂt draft pressure
of about 0405" Hy0 is mainteined, Pluctuat¢oms areglight,
and occur oply when a high wind blows é#ér‘the top of the
“'stack. No dewnadréfts:haVQ.yet beqn,enéountered with this
stacke | . | | o | N

B, STOVE | | |

The stove used wés{é Dirie No-Smoke coal burning space
heater, EQQ 23»30A83;.made by the Diﬁie Fagﬁdry company; Inc,, ‘
of ClevelandaiTennessee. One panel of. firebrick was rerdo;v;ed9
and a4 hole was cut in the front wall to allow insertion of the
burner. To maintain the draftgytﬁéreby avéiding SOOtiﬁg and
- backfiring, it was ﬁeéeSSary‘ta seal all air openings to the
- outside, ewcepting, of” cour899 the. burnerﬂs inlet. It is rGCm .
“ommended that in an& stove using this type burner, a mass of -
firebrick be installed for the flame to impinge uponj other-
wise the stowve body mlght be ‘harmeds) . 1; ‘:]Z SN

Go BBBNFR

As menblcned prev¢ously9 the magor problem was to obtain

.
.4 BN ¢
. _le"‘:’
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sufficient air to mix thoroughly with the oil vapdrn Drawings
No. .I through V, which are of burner No. 4, illustrate the so-
, 1ufion to this problem. Drawing No. I is of the body of the
burner, NoolIInillustrates the preheater, No, III, the outer
orifice which aids in the mixing of the air and oil vapor, No.
IV the-deflection plaﬁé which guides the introduction of secon-
~dary airy; and No. V is the aséembly drawing of the'whole burner,
including the plate used to mount 1t on the stoveo. Brleflyg
air is admﬁtted to the oil through relatively small entries,
and only in certain placesa The mlxtu:e is then drgwn past or-
ifices and chambers in order to induce mére turbulence and ful-
ly burn the oil. It will be noted that the burner and other
equipment plctured are shown exactly as bnllt and used. . These
drawings are. noﬁ 1ntended for direct use in making more units
because they include the design items which were needed to deter-
mine the operation variables, and these would not be needed in
future units. Certain of these items.are immedlately apparent

D. PREHEATER =~ | :

The preheater, is a 1"Vétandard short nipp1e~sga1ed‘éffyby‘ '
capshat each end as shown in'drawing No., II. 01l is_introduce@
through 1/4" copper tubing into the bottom of the heater. Va-
pors leave through fleiible tubing (about 1/2" I.D.), and pro-
ceed to the burner. A thermocouple was installed to check the
Toll tempera‘ture9 which. should vary from 300~400°C¢ A temperm

’{MM\ {'/
ature of 300°C. is slightly over the ASTH. distilla“tﬂfcm pendE Ly,

]
.f

R /r/‘,mﬁ
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point for No. 1 fuel oil, ané 400°C. is somewhat below erack-
ing temperature. In other wordl‘sv9 the oil should be éompletely
vaporized but it should also be below the temperature whers
cracklng and‘garbon formatlon may,occurm- Walntaining this
range is difficult, bépause éVeﬁ on a single feed se@a.tmg9
the temperatufe has been known ibfvary more than 100°, dépend-
ing on‘the draft-and the composifion‘of the feed, Bes’c'results9
howevers were observed when the preheater was placed as close

to the burner mouth: as possibleQ Anﬂther item @n,positioning '

'the preheater is that its centerllne must be below the lowest.
‘point of the outer orifice’s rim, Otherwisey; the constant

'level feed regulator must be placed so high that liquid oil

flow to the burner will not stop before the oil level over-
flows the orifice riﬁe

B. FLOW SYSTEM - ,

oil was stored ina five«gallen @ontalner? from which it
flawed.by grav1ty through 1/4" eopper tubiﬂg to a constant
level feed regulator. This regulator, manufactured by the
Detroit Lubricator Company, and typical of the regulators used
on most oil stoves; serves’the'dual purpose 'of maintéining a
constant feed rate, and of not allowing the oll level on the
downstrean slde to rise beyond a certaln point, “This latter

factor is a safety measure tc prevenﬁ oil splllage from the

burner.paﬁa The regulator number is 01U 2169 ard - its capacity

is 34 ec's per\mlnutea‘ J-?h_l' , ¥




17 |

From the regulator, the oil went by anothervlgngth éf
1/4% tubing to a fitting in the steel plate by which the burne
er was attached to thé‘stove wall, - This fitfihg'cérried the
- 0il inside the stove: and introduced it into the ﬁublng which
led to the.preheaterg This piece of tubing was well insulated
against the burner flame, because burner operation prlor to
this insulating was twice halted, due to carbon in this tube,
formed by cracking, Which in'turg was thé‘reéult‘pf overheat-
ings ' | o "i ' X

From tﬁé preheaéer,'thé 0il véﬁor passed through a 1ehg£h 3
of 1/2% flexible tubing td"the.burﬁéf; As previously mehticne”
ed, this line and its'ccnnéctioh"td'thé‘burher had to béﬂérrangQ
ed to permit no dips in which oii might acaumulate. Wﬁen‘thiv
was not domg, vapor pressure in the preheater would faree 1arge
amounts of accumulated oil over into the burmer all at onee y -
then little oil WOuld reéch the Eurner ﬁntil the next surge.

The oil vapors comlng from the preheater éntered the an-
nulax space showed on draw1ng Noe Io Moving forward, bhey |
passed by a row of holes in the four 1nch pipe, details of
‘which are shown on.the same dra'w:mgo Primary air entered
here, causing partial combustion. Then the gases woved for-
ward, Wére'broﬁghﬁ'close to the four inech pipe by'thé inner
orifice, passéd by the deflector (Figure No;'S) where seconds
ary air was added by the outer crifleeg ‘and finally into the

stove where eambustion was cempleteda
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Of interest on'drawing-i'are the angle of the deflection
plate, the uneven,curve'pf thé_inner orifice, and the small
slot in the inner orifice. The first twé factors were found
hecessary by-exPerimentationg ahd probably fesult from uneven
oil. vapor dlstrlbutlon in the. annular spaeeg The slot was cut
to allow liguid 0il to flow outtm the space behlnd the outer
orifice, and burn. (Thiag of course, is before the system be-
comes hot enough to vaporize the‘pilg) Ifwlt were not present,
liquid oil would rise through the primar&iair holes into the
air iﬁlet pipe; and this would lead to backfiring and spillégea
Details of the burner and its ﬁarts appear on drawings No.

I thiough V. These drawings'represanf the fihal experimental
burner and should not be considered as plans for a pfcduction
model though such plans could be derived from themp‘ One item
not shown is a eyllndrxcal sereen about 44 1ong and covered
with a screep disk at its outer enﬂu This was placed over the
mouth of the burner and extending out into the room; and is in-
tended to serve the dual purpose Qf'keeping foreign materiél
out of the burner, and éreVenﬁing aﬁy flashbaeks from énfering
the room. The dlameter of the screen9 of course, is about. the

same as the diameter of the alr 1nlet plpee While no flashf
backs have ever ocgurred during operatlon of the ultimate test
- burner (number 4), the added preéaﬁti6n3of'%his screen is deem-

ed desirable,
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1V RESULTS

| The buvner operates with no more than a very faint trace
'of smoke up to a Teed rate of 27 mls¢ of No, 1 fuel 011 per
‘minutes Assuming a heating value of 145,000 B. taup per galloh
'of oil, this is equlvalent to an 1nput of 62 OOO B tauq per
‘hourg This compares with maX1mum rated capacltles of 20, OOO'
to 100,000 Batuﬂa per hour’for exis%ing burners 1n the game
general 51ze ranvenﬂ Above the 27 mlu per minute feed fate9
the amount of smoke gradually inareased9 but £he burner was
able to han&le the aﬂdltlcnal load safely, even if not with
highest efficiency. Mlnlmum heat input allowable for operation
. was 14, 000 B.teue" per hcu:ca It should be noted that the burner
capaciﬁy is a funetlon of the 51ze of “the burner, and of the
stove. ' Greater heat_input could be obtained with a larger
burner, and cOnveréély, a’ smaller burper could berconstructed
for lesgser requlrementsc | _

Up to the 1nd1cated fe@d rating, the flame varied in
color from yellow to brlght orange$ depending on the rate of
feed, and npon the amount of draft., Flame length seldom ex~
ceeded l#l/Q‘feeté and'usﬁally was much- shorter. These condi
tions indicate efficient combustion. " o | -

Noise caused by the burner was a steady, low pitcﬁéd_"comf
pustion rumble", S - : ‘ B

Operation is begun by turnlng on the regulator and filllng ‘

the pan on the burner with liquid oil. A few squares of teilet
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baper are placed iﬁ the oil és a wick, by reaching.in the top
of the stove, and they are then ignited. The flame builds up,
warms the preheater, and then the oil begins §0 que'over as
a vaporﬁ Ten.to twenty minutes is required for the system to
reach its equilibrium from the time of ignition, | :

- Bafety features of this burner include the constant~1eve1
feed regulator which eliminates oil spillage, gnd the fact that
very little oil is in the system@ once the burner reaches equi- -
librium, With'thé burnerg;no flashback tendencies (wminor exe
plosions of oil vapor into the room) whatsoever have been ob-
served9 even in strong winds, HOWever9 it is definitely des- -
irable, at all times to keep the stove sealed against air entry?
savelthrough the burner's air inlet. This insures a greater
draft'pressure~(With resﬁltant better combustion)g and thereby
keeps,é steadyAfléw cf_éif passing thrbﬁgh the burnerg'whiéh
in turn preventg any oil vapors from 1eakin§ out into the room.
(In this connection it mighf be noted that Qt nc time was any
"gassy" odor observed while the burner was operating.) To
eliminate'further the péssibility of flashbécksg a screen was -
installed over the burner mouth as a flame arvester, but’ its
efficiency is. unknown 1nasmuch as no’ flashbacks occurred while
it was installed., = ' .. o »

The stove utilized showed no. 51gn of damage by use of
thig burnerﬂ excent for a crack w} 1ch developed in the flrea

brick upon Whlch the burner flame imp:mgedw “hough thls cerack
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was not large in extent nor serious in'nature9 it'isurecommend«
ed that in permanent installations, this area be protected by
some additional refractor material, ‘The burner -itself showed
fewfsigns of wear froﬁ a total of:about eleven'déys of con~-
tlnuous operation (7/14/49 to 7/19/49g and 7/?9/49 to 8/5/49) «
There was a little QX1daoicn on the forward orifice and on the
alr baffle, but the seriousness of such oxidation tendencies
gould be determined only by much more lengthy runs. This also
holds true for carbon depositionvwithin'the burner and prea.
heater. Very 11ttle was discovexed in.either place after the
'extended runs9 but Whether or not this small anount: would :
bulld up seriously over a 1ong time is not knowng Trouble
was given by carbon dep031tion in the Wallutoapreheaﬁer o0il
line, but insulation of this line apparently stopped the ten-
deneys .’ ’ .

The bﬁrner requires an‘individual installation, including
a speeiallj prepared’ face plate Anto Wthh %he burner is weld~~
ed. However, this 1s more or 1ess true for every conversion

unit on_the.marketey3
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¥ CONCLUSIONS
The burner developed appareuntly méeﬁs the requirements

concerning low initial cost, safety, and eleanliness 6f‘0per~
ation, and extended operation appears practical, It is believ-
ed, therefore, that this burner‘has‘éefinite commereial value
| and that.its patentability and marketability should be inves~
tigated., it is furtﬁer recommended that the Natiénal Under-
writers! Association be asked to examine the burner and deters

mine what, if any fuxthef safety faétors are needed.
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