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UNITED STATES

PATENT OFFICE.

AINWELL GORDON McINTYRE, OF TORONTO, CANADA.

SUI:FUR—OXIDIZING PROCESS AND APPARATUS THEREFOR.

1,303,348, A
Application filed April 28,

To all whom it may congern: )

Be it known that I, ArNweLL GORDON
McINTyRE, a citizen of the Dominion of Can-
ada, residing in Toronto, Canada, have in-
vented certain new and useful Improvements
in Sulfur-Oxidizing Processes and Appara-
tus Therefor; and I do hereby declare the
following to be a full, clear, and exact de-
scription of the invention, such as-will enable
others skilled in the art to which it apper-
tains to make and.use the same.. -

The present invention relates to an im-
proved process of producing sulfur dioxid by
burning sulfur in air in an apparatus of
novel construction. (

Briefly described, thé apparatus of the in-
vention comprises a series of communicating
disposed vertically
beneath a supply chamber. The outlet for
the sulfur dioxid is in the bottom chamber so
that the burner is a down-draft one.
construction takes advantage of the fact that
sulfur dioxid is heavier than air and its
course through

“Sublimation, which is one of the most com-

mon sources of trouble with types of burners -
‘at present in use is

also avoided by this con-
struction. Sublimation is caused by the pres-
ence of sulfur in a liquid condition which has
not received enough air to properly oxidize
it, due to the fact that the furnace tempera-

‘ture is too low or the air and sulfur gas have

insufficient time to thoroughly intermingle.
The details of construction of my im-

proved burner will appear from a descrip-

tion of a preferred embodiment‘.thereof.

In the drawings, Figure 1 is an elevation

medial plane. - ‘
Fig. 2 is an end view, with a portion of the

" inclosing casing broken away to show the
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of Fig. 1.

_throughout the several views, 10is

construction of the interior partsof the appa-
ratus. L

. Fig. 8 is 4 cross-section along the line 3—3
of Fig. 1. ' :

. Fig. 4 is a cross-section along the line 4—4

Referring to the drawings, in which simi-
lar reference characters denote similar parts
a base of
any convenient construction upon which are
mounted rails 11 for supporting the burner.
Between the rails and the burner are a series
of rollers 12. This construction aids in level-

~'Specification of I.etteis Patent.

This

the series of chambers is that
_which the gas of itself would take. »

along a longitudinal
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ing the burner as well as allows for expan-
sion .of the burner when heated. :
The burner itself is made up of a plurality

of shelves 13 maintained in spaced relation- °

.ship by a series of channel plates 14 which
form the sides of the burner as shown most
clearly in Fig. 8. The ends of the shelves are
bent at right angles as-at 13 to form a means
of attachment for the end plates 16. “The top
of the burner is formed by a cover plate 17
set upon the upper channel plates 14 and
having ‘its ends turned upwardly at 18 for
attachment to the end plates 16.
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The, cover plate 17 is provided with aper- '

tures adapted to be closed by doors 19 which
when open
boss 21 on the cover plate is screwed the stem
292 of a valve 28 which controls the size of

“an opening in ‘the uppermost one ‘of the
shelves 13. - .

The construction above described forms a

supply chamber A, and a series of combus-
tion chambers B, Cand D of which three are
shown in the embodiment illustrated herein
(although it will be understood that any
‘other suitable number may be used).
Fach of the shelves 13 except the upper
one which forms the base of the supply cham-
ber and the bottom one which forins the base
of chamber D and rests upon the rollers 12
is provided with a circular opening 24 hav-
ing at its upper edge a raised rim 25, the pur-
pose of which is to retain a certain depth of
melted sulfur upon cach shelf. As shown
in Tig. 1 the openings 24 are disposed at
opposite ends of adjacent chambers, thereby
providing for a ci reulation of air thronghout
the entire length of each chamber.

in any convenient nianner are two outlet
pipes 26 (Fig. 8) adapted to be connected
to any suitable apparatus (not shown) for
withdrawing the sulfur dioxid from the
burner. These outlet pipes are placed at
the end of chamber D opposite to that at
which is located the opening into chamber
C, so that the products of combustion must
pass throughout the length of chamber D
before being withdrawn. o

The end plates 1€ are provided with
sories of apertures 27 forming openings into
the ends of chambers B, C and D shightly
above the bases thereof. These openings are
governed by hinged doors 28 that can be
swung to gny position by means of a hook

Attached to the side walls of- chamber D-
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. jacket 40. , : 4
* adjacent the two side walls. of the burner:
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of these doors the
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or bar' which may be inserted’in the holes -
in the handle portions 29 of the doors. The "
doors can be held in any position of adjust- "
ment by means of pins'80 placed in-adjust--

ing holes 31 formed in the side portions of

When the doors are closed they rest against

the bottom portions 83 of the frames: ~In
order to observe the color of the flame with-

in the burner without raising the doors

‘more than is necessary for the:entrance. of

air each door is provided with observation
holes 84 covered by revoluble damper doors.

“The ends and ‘sides  of the burner . de-.

scribed above are surrounded by a metallic
Near the top of this jacket and

are- sliding dampers 41 of ‘which one is
shown ‘in detail in Fig. 4. Throngh these

-dampers the air supply for the burner is

drawn in. While the dampers may be lo-
cated at the ends of jacket 40 the arrange-

ment above described is preferable, as it
_.causes, the air drawn through the dampers
25

to pass along the walls of the :burner, there-

by heating the air. In order to obtain access
to the burner the jacket 40 is provided at

each end with doors 42 hinged at 43 tothe

jacket.

desired amount of sulfur.” A little sulfur is

thrown into chamber B and ignited in order’
“to melt the sulfur in the supply chamber.

Valve 23 is then raised to allow the melted
sulfur ‘to pass into c¢hamber B. In this
chamber the sulfur will' drain over the rim
25 into the next chamber and sore
finally reach 'the bottom of the
There will then be in chambers B and C,
melted sulfur of a depth determined by ‘the

height of the rim 25 and in chamber D any -
The' air enters.
through the dampers 41 which’ in general

excess' sulfur will collect.

should be left wide open when the burner is
in operation, j ‘

a low velocity. These dampers are only
closed when the burner is shut off in order
to retain the radiatin

burner to cool gradually.

The doors 28 at the end. of each chamber
are raised the proper distance to permit a
certain amount of air to enter the interior
of the chambers.

bers. While the furnace is‘in
doors 42 are closed, as well as supply doors
19 at the top of the burner.: Hence all of

the air drawn through the burner must. come -

in throngh dampers 41. _ e
In general doors 28 ghould be opened ‘to

‘more air should be added,
) _comes white, some of the air must be shut
the frames 32 surrounding the apertures 27,

the operation
_thereof will be briefly described. . .

The supply chamber A is filled witl' any - paratively small’ burier,

provided.

of it will
“burner.’

In order to let the air enter at -

heat and-permit the

By altering the position’
alr supply ecan be regu- -
lated to an amount just sufficient to cause’
complete oxidation of sulfur in the chami-
operation the-

1,308,348

let-in enough ‘air to cause the sulfur flames -
near the outlet of the gas pipes 26, to be.of g
light blue color. If the flame becomes dark,
while if it be-

off. " In ‘any ‘event, the ain ‘supply should
be regulated by doors 28 and not by : the
sliding dampers 41 of the air jacket. '

The draft in.the burner is.caused. by the

‘usual method of a blower or vacuum pump
. connected to the discharge pipes 26. On

account of apertures 24. being disposed at

70
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alternate ends of the .series of combustion .

chambers, some of the air will be' drawn
throughout the entire length of each cham-
bﬁrj, and, downward from one chamber to
the

80

next, thus’ following the: same - course--

as does .the melted: sulfur in its passage .
through the burner and descending in the .

natural direction’ due to. sulfur dioxid being
heavier than air. As has been previously
explained, it is found that this down draft
mode, of -operation.is the most satisfactory-

85,

way 1ivwhich to properly oxidize the sulfur.

- gas without causing. sublimation which: in

other-devices of this character is a’ source of

90

continual trotible girice the sulfur particles

in the gas clog the pipés of the burner and

.o ... . discharge Apparatus.
Having shown the constriiction of one em-""
" bodiment . of the invention

“The construction described andlllustrated
herein is one in which the purest and richest.

95

sulfur dioxid gas 'may be formed in a com: |

which ' however, -

permits the burning of a maximum, amount

“of sulfurl To accomplish this result, a sul-
fur melting ‘compartment coextensive with =
and width of the burner is

the full length
" In this compartment the ilfur
will be thoroughly dried and mielted by the
internal heat of the burner and the melted

“sulfur may ‘be conveniently fed into the

oxidizing. chambers- of ‘the burner’ ag ve-
quired. - \ o '
Various modifications or changes in’ the

details of my invention may ‘be made with- 1

out departing from the principle thereof.
Having described . my invention, what T°
claim as new and’ desire: to- secure by Let-
ters Patent is as follows: =~ :
1A sulfur burner, comprising’ in coms-
bination, a supply chamber, a plurality of
combustion ' chambers. below - said sapply
chamber, supply controlling means between
said supply ‘chamber and the uppél one of
said  combustion - chambers, openifngs be-

‘tween adjacent combustion chambers, means

for admitting air to said combustion cham-
bers and means associated with the bottom
one of said combustion chambers for with-
drawing the products of :combustion, '
2. A: sulfur burner, COIMPrising in com-
bination a supply chamber, doors at the top

106 -
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of said chamber, a plurality of-combustion -

2 chambers below said supply chamber, & valve
“between said: supply chamber and the upper 1
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one of said combustion chambers, openings
between adjacent combustion chambers, a
rim surrounding the edge of cach of said
openings, means for admitting air to said
combustion’ chambers and means associated
with the bottom one of said combustion
chambers for:withdrawing the products of
combustion. . ‘

3. A sulfur burner, comprising in com-
bination, a supply chamber having an out-
let opening, means for closing said opening,
a plurality of superimposed combustion
chambers beneath said supply chamber,

apertures between and disposed at alternate,

ends of adjacent combustion chambers, a
rim surrounding the upper end of each
opening, air supply apertures in the walls
of said combustion chambers and means as-
sociated with the bottom one of said com-

Dustion chambers. for = withdrawing the

products of combustion.

4. A sulfur burper, comprising in com-
bination, u series of super-imposed combus-
tion chambers, a supply chamber above and
co-extensive with the horizontal dimensions
of the uppér one of said epmbustion cham-
bers, a valve between said supply chamber
and the upper combustion chamber, aper-
tures batween the other combustion cham-

.bers of'said series, means for admitting, air

to each of said combustion chambers and
means associated with the bottom one of
said combustion chambers for withdrawing
the products of combustion.

5. A sulfur burner, comprising in com-
bination, a supply chamber, o plurality of
combustlon chambers below said supply
chamber, supply controlling means between
said supply chamber and the upper one of

said combustion chambers, openings be-

tween adjacent combustion chambers, means

for admitting air to said combustion cham-
“bers, an outlet for the products of combus-

tion ‘connected to the bottom one of said
combustion chambers, a jacket snrrounding
the walls of said chambers and apertures
in the walls of said jacket.

¢. A sulfur burner, comprising in combi-
nation, a casing formed with a supply
chamber and  a plarality of combustion
chambers below said supply chamber, sup-
ply contrelling means between said supply
chamber and the upper one of said combus-
tion chambers, openings between the adja-
cent combustion- chambers, means permit-
ting access o the interigr of said combustion
chamnbers, means for withidrawing the prod-
ucts of combustion connected ba_the bottom
one of said combustion chambers;-a jacket
surrounding said casing, adjustable aper-

tures adjacent the top of said jacket and
doors in the walls of said jacket adjacent
the means for pérmitting access to the in-
terior of said combustion chambers.

7. A sulfur burnmer, comprising in com-
bination a base, a pluralibty of rails on said
base, rollers upon said, rails, a casing
mounted upoa said rollers and formed with
a plurality of combustion chambers and s

supply chamber above the combustion cham-

bar, a-valve, between said supply chambeér
and the upper one of said combustion cham-
bers, openings between adjacent combustion
chambers, means for admitting air fo sald
combustion chambers and means associzted
Lwith the bottom one of said combustion
chambers for withdrawing the products of
combustion.

8. 'A sulfur burner, comprising in co:i.
hination,
having an eutlet opening at the botfom
thereof, and comprising o plurality of
shelves positioned one above the other in
spaced relation, said shelves having aper-
~tures therethrough and rims about the up-
per edges of suld apertures, inlet openings
for the spaces between the shelves, means
for controlling the oxtent of the openings, &
supply above said’ combustion

chamber
chambers and supply controlling means be-
tween said supply chauaber and one of said
combustion chambers, :

9. The herein-described proctss of pro-

* ducing sulfur dioxid, which consists in mélt-

ing sulfur in a supply chaniber, distributing
Lsttd sulfur throughout a series of combustion
chambers beneath said supply chamber, ad-
mitting air to each of said combustion cham-
bers, maintaining a downward circulation
of air throughout said combustion chambers
and withdrawing the sulfur dioxid from
the bottom one of said combustion chambers.

a series of combustion chambers gt
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10. The herein-described process of pre- -

ducing sulfur dioxid, which consists in melt-
ing sulfur in a supply chamber, allowing
said melted sulfur to flow by gravity
- thronghout a series of combustion cham-
bers beneath said supply chamber, maintain-
ing a layer of melted sulfur of substantially
uniform depth in cach of said combustion
chambers, admitting air to each of said com-
bustion chambers, maintaining a cireulation
of air throughout the length of each com-
bustion chamber and downward from ons

combustion chamber to the next, and with-

drawing sulfur dioxid from the lowest one
of said combustion chambers.
In testimony whereof T affix my signature.

AINWELL GORDON McINTYEE.
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