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UNITED STATES PATENT OFFICE.

ALEXANDER GRANT McGREGOR, OF WARREN,AR:_ZONA. '

CONVERTER PLANT.

1,417,538.

Specification of Letters Patent.

Applieation filed August 28, 1920,  Serial No. 406,119. . ’

Lo allwhom it may concern.: :

Be it known that I, Avexanper G. Mo-
GREGOR, a citizen of the United States, re-
siding at Warren, in the county of Cochise
and State of Arizona, have invented or dis-
covered certain mew and useful Improve-

ments in Converter Plants, of which the fol-

lowing is a specification, reference being had
therein to the accompanying drawings.

In the process of smelfing or refining cer-
tain metals, particularly copper, the molten
matte from the reverberatory or blast fur-
nace is transferred to a tilting or rotary

furnace, known as a converter, said converter.

being provided with tuydres, by means of

which air can be blown through the molten

matte, and having an opening or spout
which, during the operation of the converter;
is twrned upwardly, but which, after the op-
eration, may be turned downwardly in order
to discharge the contents of the converter.
Copper matte usually contains from 25% to
50% metallic copper, depending upon the
nature of the ore smelted, the other elements
being sulphur and iron. T
~The air blown in through the tuyéres of
the converter passes up through the molten
matte, slag, etc., producing very dense
sulphur fumes. In orderto dispose of these
tumes, a hood, communicating with a stack
v flue, is usually located over the converter
spout when the latter is turned upwardly,
but as there is more or less warping and un-
evenness in the converter shell, and as accu-
mulations of slag are likely to form in the
hood and on the converter shell, it is Impos-
sible tg make this hood fit very tightly over
the shell while at the same time permitting
the rotation of the converter, a clearance of
three inches or more being usually necessary
in practice. If there is not much draft in
the hood, a great deal of the sulphur as
will therefore escape into the building in
which the plant is located, while if there is
an excess of draft in the hood, a considerable
amount of outside air is drawhn into the
hood along with the gases from the con-
verter, diluting and cooling said gases. If
the latter are to be discharged from the stack

directly into the atmosphere, such dilution -

and cooling is not objectionable, but when,
in accordance with the coming practice, the
sulphur fumes are to be saved for the pur-
pose of making liquid sulphur dioxide, sul-
phuric acid, or other by-product, it is de-
sirable to maintain “thesé gases in as con-

‘escaping

plant employing
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centrated a form as possible, and ‘that 'uh-_ o

necessary.cooling be avoided..
The present invention accordingly has for

~one object the provision of means whereby

60

the sulphur fumes from a converter of the "
type above describsd may be prevented from

and may be delivered to an acid or

other plant in which they are to be utilized i

with as little dilution and cooling as possible,
said means comprising devices for substan-

65

tially closing the space between the hood and =

the converter shell, so as to reduce leakage

of air through said space, while permitting

the free rotation of the converter.:. .~
From time to time in the operation of the

70 :

rotary or tilting converter it is necessary to - -

turn the convertér spout part- way:down in".

order to-skim off the slag,
verter

Also the con=

_ 1s turned into ‘the position last re--
ferred to in order to receive a charge of

matte and is turned with- its spout in-the

lowermost position in order to discharge the
resultant product.

In-order thus to turn the
converter spout from its uppermost to a, low-

80

ered or partly lowered position, and vice .

versa, 1t is necessary

that; the devices last”™
referred to be of such a nature as to permt

the converter spout to pass, this, in the pre- -

ferred form of the invention, being accom-
plistied by so constructing the. devices 'in
question that

at the proper time. * When this is done leak-
age of outside air into the hood is not pre-

85

] a suitable portion thereof may "
be withdrawn into an moperative position

90

vented, and, particularly in the case of 4

all communicating with the ‘same. acid” flue,
1t is desirable that the hood co-operating
with an inoperative converter be' placed out

of communicatién with said

a plurality of converters

flue, while per- . -

mitting a greater or less amount of draft -

therethrough in order to. prevent escape of-

fumes.

The ‘invention has therefore for another

100

object the provision of ‘a converter plant,
preferably a plant comprising a plurality” .
of converters provided with -hoods all com- .

municating with a common acid flue, ‘said
plant having means whereby the fumes from

the converter, or any of them, or the gases

drawn through a converter hood, if unsuit- -

able for discharge into the. acid flue,

disposed of.

The foregoing and other chiects of the - ‘
-vention, together with means srhereby the * '

» may .
rveadily be diverted therefrom, and otherwise -
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same may be carried into effect, will best be
understood from the following description of
one form or embodiment theréof illustrated
in the accompanying drawings. It will be
understeod, however, that the particular con-
struction and arrangement described and
shown has been chosen for illustrative pur-
poses merely, and that the invention, as de-
fined by the claims hereunto appended, may
be ‘otherwise practiced without departing
from the spirit-and scope thereof.” For con-
venience the invention is herein described
with reférence to its application to the con-
version of copper matte, but it will be readily
understood by those skilled in the art that
its utility is not limited to the reduction of
this particular metal, but that it may be
employed in the refining of other metals
wherever a similar process is applicable.

In said drawings:

Fig. 1 is an end elevation, partly broken
away and partly in section, of a complete
converter plant. ' : :

Fig. 2 is a plan view, partly broken away,
of two of the converter units of such a plant.

Fig. 8 is a side elevation of the parts

shown in Fig. 2, looking from the leit in
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the latter figure. _ .
Fig. 4'is an enlarged end elevation, partly

broken away and partly in section, of a por-
tion of the converter and the adjacent por-
tions of the hood.

Fig. b is an enlarged detail section taken
substantially on the line 5-—5; Fig. 2. '

Tig. 6 is a section on the line 6—6, Pig. 4
As hevein shown, the complete plant com-
prises a plurality of cylindrical, rotary or
tilting converters 10 arranged in axial aline-
ment, each of said converters comprising an

inner shell 11 (Figs. 1 and 4) having a ve-

fractory lining 12 . (Fig. 1), a cylindrical

outer shell or apron 13 suitably spaced from
said inner shell, and in its side an opening

or spout 14 leading from the interlor of the

lining 12 to the exterior of the apron 13,
each of said converters being rotatable
through a sufficient arc to- permit its spout
14 to be moved between the upper or oper-
ative position, designated by the letter A in
Fig. 1, and the lower or discharge position,
designated by the letter B in said fignre, n
which latter position the contents of the con-
yerter may be discharged into a suitable
ladle or other receptacle 15. ~Only two con-
verters are herein shown, but it will be un-
derstood that they may be of any desired
aumber. Suitable means arve provided for
rotating the converters, but neither such
rotating means nor the precise details of con-

struction of the converters ave shown herein,

as they are well known in the art, gpecifically
form no portion of the present mvention,
and may be of any usual or suitable form:
Associated with and located above each
of the converters 10 is a hood 16 having its

1,417,638

lower end or mouth shaped substantially in
conformity with the outer surface of the
apron 13 and disposed about the converter
spout 14 when the latter is turned into its
upper or operative position A. Fach of the
hooks 16 communicates at its upper end with
a chamber 18 from which a conduit 17 leads
to a header flue 19, the latter communicating,
through a suitable dust collector 20 or other
apparatus usual in plants of this character,
with a main flue 21 leading to the stack.
Preferably, and as herein shown, there is in-
terposed between the header flue 19 and each
of the conduits 17 a damper 22 having suit-
able fluid pressure or other operating means
93 of any well known form, whereby com-
munication between the several conduits and
the header flue may be controlled.

The lower end of each of ‘the hoods 16,
adjacent the corresponding converier 10, is
formed at its sides and rear with a chan-
nelled fange 24 (see Figs. 4 to 6) which
supports a series of segments or plates 25
formed at their upper ends with hooked
flanges 26 having beadings 27 adapted to rest
in the channeled flange 24, and having
curved lower ends 28 adapted to rest by
gravity upon the outer shell or apron 18 of
the converter. The plates 25 are placed in
close proximity to one another and are of
such shape as substantially to close the space
between the converter apron 13 and lower
edge of the hood at the sides and rear of said
hood, while by reason of their loose support
on the flange 24 and their gravity engage-
ment with the apron 18 are free to move up

75

80

85

90

100

and dewn individually in order to permit -

the passage thereunder of any irregularities
of or upon the apron when such irregulari-
ties are brought into engagement with the
curved lower ends 28 of said plates.  The
space between the apron 13 and the lower
edge of the hood 16 at the forward side of
said hood is closed, when the converter is in
operation, by a gate 29 mounted for vertical

105

110

gliding movement on guides 30 (Fig. 4) on

the forward side of the hood, sard gate,
when the converter is in operation, resting
at its lower edge upon the apron 13, but be-
ing adapted to be opened or raised in order
to ftacilitate the turning of the comverter
upon its axis. Any suitable means may be
eraployed for raising and lowering the gate
99, said means as herein shown comprising 2
fiuid pressure cylinder 31 containing a piston
39 connected by a piston rod 33 and chain
34 or similar connector with the upper edge
of the gate 29. , ‘

Tt will be understood that, while the seg-
ments or plates 25 and gate 29 do not form
an absolutely air tight joint betieen the
hood and converter shell, they serve. effec-
tually to reduce the leakage of outside air
to a negligible amount. By reason of the
loose detachable connection of the segments

115

120

125

130



1,417,538

or plates with the hood, they may be readily

~ removed to facilitate the ‘cleaning of accre-
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tions of slag from the apron and hood.
Communicating with cach of the chambers
18 is a’'conduit 85 controlled by a damper 36
and leading to an acid flue 87 common to all
of said conduits 85, said acid fiue being pref-
erably provided with a clean out opening 38
closed by a suitable door 89, whereby matter
accumulating in said flue may be discharged
into a suitable car or ‘other receptacle 40.
A current of air, flowing from the convert-
ers and toward the acid or other plant (not
shown) in which the sulphur fumes are to be
utilized, is maintained in the acid flue 37 by
any suitable means, such, for example, as
a fan blower 41. " Each of the dampers 36 is
provided with an operating arm 42 which is
preferably connected, as by a chain 43, with
the piston 82, whereby when any gate 29 is
opened the corresponding damper 36 will be
closed, and vice versa. A suitable amount of
slack is preferably provided. in the chains
34 and 43 toensure a complete closing of one

> of gaid members before the other commences

to open, said slack being, if desired, con-
trolled by suitable take-up weights 44

“(Fig. 38).

When all of the converters of the series are
In operation, the gates 29 and dampers 22
controlling the header flue are all  closed,
while the -dampers 86 are all open. The
spaces between the several converters and
their respective hoods being ‘closed by the
segments or plates 25 and gates 29, the
fumes  from' the converter spouts 14 are

drawn, by the suction induced by the fan 41,

into the hoods 16 and thence pass, through
the chambers 18, conduits 35, and acid flue
37, to the acid or other plant, communication
with the main flue 21 and stack béing closed
by the dampers 22. When for any reason it

1s desired to turn down a converter 10, the

50
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piston 32 is operated, by the. admission of

suitdble motive fluid to its cylinder 81, to
cause 4 movement of said piston in a direc-
tion first to close the damper 26 and there-
after to raise the gate 29.  The correspond-
ing damper 22 is at the same time opened.
The raising of the gate 29 permits the con-
verter 10 to be turned forwardly, either to
skim the slag from the matte, or for the pur-
pose of emptying ‘or re-charging the con-
verter. At this time the damper 36 closes
communication between the hood 16 and the
acid flue 37, while the opening of the damper
22 establishes communication between said

- hood and the main flue 21, so that air drawn

GO

into the hood is not permitted to enter the
acid flue but is carried to the stack.

It will therefore be seen that by means of
apparatus embodying the present invention,

“there is provided a multiple unit converter

- plant wherein objectionable dilution and

cooling ‘of the fumes going to the acid or

other plant is avoided and a stream of prac-
tically uniform gas of the desired tempera-
ture and concentration maintained in -the
acid flue; wherein any converter unit may be
rendered inoperative at proper times and
turned into the position for discharging, Te-
charging, or other necessary operations with-

out affecting the operation of the others or

of the plant as a whole, and wherein the
escape of fumes into the building is entirely

avolded, the latter result being accomplished,

7o

75

when any gate 29 is opened and the corre. -
sponding converter turned into inoperative: -

position, by the draft in the main flue and
stack, with which the corresponding hood is,
at this time, in communication, ' B

Having thus described my  invention I
claim and ' desire to secure by Letters
Patent . — : : -

1. The combination with a horizontally

80

$5
disposed, tilting or rotary converter having

in its side an opening or spout, and a hood
having a mouth disposed about said spout

when said converter is in operative position,"

of ‘means for closing the space between said
hood and the outer surface of said converter,
said means being adapted to permit rotation
of said converter. ' ' CEE

2. The combination with a horizontally
disposed, tilting or rotary -converter having
an outer shell and having in its side an open-
ing or spout, and a hood having ‘a mouth
spaced from said outer shell and disposed
about said spout when said convertér is in

operative position, of ‘means for reducing

90 -

100

leakage of air into said hood between the -

same and said shell, said means being adapt. .

ed to permit the free rotation of said con- -
verter notwithstanding relative unevenness'

of said shell and hood, or accretions thereon:
8. The combination with a horizontally
disposed, tilting or rotary converter hayving

in its side an-opening or spout, and a hood -

having -a mouth disposed about said spout
when said converter is in-operative position,
of means having movable engagement with
sald converter and hood for closing the gpace

110

between. the same notwithstanding an un-' -

evenness on the adjacent surfaces of these
parts due to accumulations of material.’

4. The combination with a rotary con-
verter having a spout, and a hood having a -

mouth disposed about said spout when siid

converter 1s in operative position, of means -

for closing the space between said hood. and

115

120

the outer surface of said converter; said = -

means including a series of plates loosely
supported by said hood.and resting by grav-
ity upon the surface of said converter.

5: The combination with o rotary con-
verter having a spout, and a hood having a
mouth disposed about said spout when said
converter is in operative position, of means
for.closing the space between said hood and
the outer surface of said “converter, said

130
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4

means including a series of plates loosely
supported by said hood and having curved
lower ends resting by gravity upon the sur-
face of said comverter. _
6. The combination with a rotary con-
verter Liaving n spout, and a hood having a
mouth isposed about said spout when said
converter is in operative position, of means
for closing the space between said hood -and
the -outer surface of said converter; said
means including a series of plates hinged at
their upper ends to said hood and resting by

‘gravity upon the surfece of sald converter.
7. The combination with a rotary con-,

verter having a spout, and a hood having 2
mouth disposed about said spout when said
converter 1s in operative position, of a series
of plates hinged at their upper ends to said
hood and having curved Iower ends resting
by gravity upon the surface of said con-
verter, sald plates being disposed closely
adjacent to one another.

‘8, The combination with a votary con-
verter having a spout, and a hood having 2
mouth disposed about said spout when said
converter is in operative position, said hood
having at its lower end a channelled flange,
of a series of plates disposed closely adja-
cent one another and having hooked upper
ends engaging and supported by said flange,
gaid plates having curved lower ends resting
by gravity upon the surface of said con-
verter. . '

9. The combination with a rotary con-
verter having a spout, and a hood having a
mouth disposed about said spout swhen said
converter 1s in operative position, of means
for closing the space between said hood and

the outer surface of said converter, said.

meuns including a series of plates loosely
supported by seid hood about the sides and
back of the latter and vesting by aravity
upoi the surface of said converter.
710. The combination with a rotary con-
verter having an outer shell and a spout, and
s hood having n mouth spaced from said
shell and disposed about said spout when
aaid converter is in operative position, of
means for reducing leakage of air into said
hood between the same and said shell, said
means including a series ¢f plates leosely
supported at their upper ends on said hood
and resting at their lower ends upon said
shell, whereby the lower ends of said plates
are free to.move up and down .as required
by relative nnevenness of said shell and hood
or aceretions thereon when said converter is
rotated. o ‘ -
11. The combination with a rotary con-
verter having an outer shell and a spout, and
a hood having a raouth spaced from said
shell and disposed about said spout when
said converter is in operative position, of
means for reducing leakage of air into said
hood between the same and said shell, said

1,417,538

means including a series of plates 106sely

supported at their upper ends on the sides

and back of said hood and resting at their

lower ends upon said shell, whereby the
lower ends of said plates are free to move up
and down as required by relative uneven-
ness of said shell and hood or accretions
thereon when said converter is rotated.

19. The combination with a.rotary con-
verter having a spout, and a hood having 2
mouth disposed about said spout when said
converter is in operative position, of a gate
carried at the front of said hood and adapt-
ed, when lowered, to engage the outer sur-
face of said converter, said gate being adapt-
ed to be raised to permit rotation of said
converter, and means for closing the space
between said hood and the outer surface of
said converter at the sides and back of said
hood and adapted to permit rotation of said
converter. . - r

18. The combination with a rotary con-
verter having a spout, and' a hood having a
mouth disposed about said spout when said
converier is in operative position, of a series
of plates loosely supported by said hood
about the sides and back of the latter and

70

75

80

85

90

resting by gravity upon the surface of said.

converter, and a gate carried by the front
of said hood and adapted, when lowered, to
engage the outer surface of said converter.
14. The combination with a rotary con-
verter having an outer shell and a spout, and
2 hood having a mouth spaced from said

shell and disposed about said spout when-

said converter is in operative position, said
hood having at its lower end a’channelled
flange disposed about its sides and back, of
a series of plates disposed closely adjacent
one another and having hooked upper ends
engaging and supported by said flange, said
plates having curved lower ends resting by
gravity upon said converter shell and free
to move up and down as required by rela-
tive unevenness of said shell and heod or
accretions therein when said converter .is
rotated, and a sliding gate carried at the
front of said hood and adapted, when low-
ered, to engage said shell, said gate being
adapted to be raised out of engagement with
said shell when said converter is rotated.
15. A converter plant comprising, in com-
bination, a plurality of tilting converters, a
fue connected to receive gases from all of
said converters, a second flue also connected
to receive gases from all of said converters,
and devices for independently controlling

communication between the several con-

verters and one of said flues.

18, A converter plant comprising; in com-
bination, a plurality of converters, a flue
connected to receive gases from all of said
converters, a second flue also connected to

receive gases from all of said converters, and

devices for independently. controlling com-
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munication’ between the several converters
and each of said flues.

17. A converter plant comprising, in com-.

bination, a plurality of converters, an acid
flue' connected to receive gases from all of
said converters when the latter are operat-
ing normally and producing relatively rich
gases, a main flue conriected to receive weal
or dilute gases from all of said converters,
a series of dampers adapted respectively: to
control .communication between the several

converters and said acid flue, and a second

series of dampers. adapted respectively to

control communication between the several:

converters and said main flue.

18. A converter plant comprising, in com-
bination, a plurality of rotary converters
each having a spout, a plurality of hoods
having mouths disposed respectively about
sald spouts when said converters are in op-
erative positions, means for closing ‘the
spaces between said hoods and the outer sur-

faces of said converters and adapted to per-.
mit rotation of said converters, a plurality:

of flues each connected to receive gases from
all of said hoods, and devices for independ-
ently controlling communication between the
several hoods and one of said flues.

19. A converter plant comprising, in com-
bination, a plurality of rotary converters, a
plurality of hoods associated respectively
with the several converters, a gate carried
by each of said hoods and adapted, when
the corresponding converter is in operative
posttion, to engage the outer surface of said
converter, said gates being adapted to be
raised to permit rotation of said converters,
a plurality of flues each connected to receive
gases from all of said hoods, and dampers
for independently controlling communica-
tion between the several hoods and one of
said flues. -

-20. A converter plant comprising, in com-
bination, a plurality of rotary converters,
a plurality of hoods associated respectively
with the several converters, a gate carried by

each of said hoods and adapted, when the

corresponding converter is in operative po-
sition, to engage the outer surface of said
converter, said gates being adapted to be
raised to permit rotation of said converters,
a plurality of flues each connected to receive
gases from all of said hoods, dampers for in-

dependently controlling communication be-

tween the several hoods and one of said flues,
and means for alternatively raising each of
said gates and closing the corresponding
damper, and vice versa.

21. A converter plant comprising, in com-
bination, a plurality of rotary converters,
a plurality of hoods associated respectively
with the several converters, a gate carried at
the front of each of said hoods and adapted;
when lowered, to engage the outer surface of
the corresponding converter, said gates be-

~duit, and means for ‘alternatively raising
said gate and closing said damper, and vice .

-said gate and damper, respectively.

=

ing adapted to be raised to permit rotation
of suid converters, means for cloging the
space between each of said hoods and the
corresponding converter ‘at the -sides and
back of the hood and adapted to perinit ro-
tation of the converter, a plurality of flues
each connected to receive gases from all of
said hoods, -and devices for independently
controlling communication between the: sev-
eral hoods and one of said flues. B
:.22. A converter plant. comprising, in com-
bination, ‘a plurality .of cenverters, ‘a plu-
rality of ‘hoods associated respectively with
the several converters, an acid flue, a header
flue, a main flue communicating with said
header flue, a series of conduits respectively
connecting - the several hoods with - said ,
header flue, a series of dampers respectively
controlling .communication between the sey--
eral conduits and said header flue, a second
series of conduits respectively connecting the
several hoods with said acid flue, and a sec-
ond series of dampers respectively control-

70
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85

ling communication between the several con-

duits. of said last-named series and: the cor-

.responding. hoods.

23. In a converter plant, in combination,
a rotary converter, a hood associated there-
with, a gate carried by said hood and adapt- "~
ed to be closed or lowered into engagement
with said converter, or to be opened or raised
out of engagement therewith, a conduit lead-

90

95

ing from said hood, a damper controlling'

communication between said hood and con.

versa.

100

" 24. In a converter plant, in combination,

a rotary converter, a hood associated there-
with; a gate carried by said hood and adapt-
ed to be closed or lowered into engagement
with said converter, or to be opened or raised .

‘out of engagement therewith, a conduit lead:

105°

ing from said hood, a damper controlling

communication between said hood and con.

duit, and means for alternatively raising said

gate and closing said damper, and vice versa;

said last-named means being constructed and

arranged to fully close.one of said parts be-
fore commencing to open the other.

110"

115

25. In a converter plant, in combination,

a rotary converter, a hood associated there-
with, a gate carried by said hood and adapt-
ed to be closed or lowered into engagement
with said converter, or to be opened or raised

120

out of engagement therewith; a conduit lead- _

ing from said hood, a damper controlling

communication between said hood and con. . -

duit, and means including a fluid pressure
cylinder and piston for alternatively opening

26. In a converter plant, in combination,
a rotary converter, a hood associated there- .

ed to be closed or lowered into engagement

125

- with, a gate carried by said hood and adapt-

130
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with said converter, or to be opened or raised
out-of engagement therewith, a conduit lead-
ing from said hood, a damper controlling
communication between said hood and con-
duit, a fluid pressure cylinder, a pistonthere-
in, and chains or the like connecting said
piston with said gate and damper whereby
movement -of said piston in opposite direc-
tions causes opening of said gate and
damper respectively, sald chains being of
sufficient length to permit said gate to fully

close before said damper commences to open,

and vice versa.

1,417,538

97. Tn a converter plant, in combination,
5 rotary converter, a hood associated there-
with for receiving fumes therefrom when
caid converter is in operation, a flue into
which the fumes received by said hood are
normally discharged, and means for divert-
ing the gases in said hood from said flue
when said converter is turned into an inop-
erative position while maintaining a draft
through said hood. ' ‘

Tn testimony whereof I affix my signature.

ALEXANDER ‘GRANT McGREGOR.
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