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UNITED STATES

116,251

PATENT OFFICE.

JOHN E. BURROWS

, OF VL\\'ALI&, NEW JERSEY.

IMPROVEMENT IN PROGESSES AND APPARATUS FOR THE MANUFACTURE OF SPELTER,

Specification forming part of Letters Patent No. 116,551, dated July 4, 1871,

To all whom it may concern:

Be it known that I, Joun H. BURROWS, of

Newark, in the county of Essex, in the State of
New Jersey, have invented a new and Improved
Apparatus for the Manufacture of Spelter or
Metallic Zine; and I do hereby declare that the
following is a full and exact description thereof|
1etueucc benxo Iiad to the accompanying draw-
ing.

The object of 1y invention is to produce me-

tallic zine direct from the ores of zine without
first reducing to oxides, as is now the usual prac-
tice, and also to produce metallic zine in a more
economical manner than has heretofore been ac-
complished. Thenature of my invention consists
in mixing the previously broken or granulated
ores of zine with any carbonaceons mateudl and
placing them in a suitable retort, having a con-
denser placed on the top of retort to receive the
rapors of zine formed, and then subjecting said
sapors to the requisite temperature to formmelted
zine, and to completely separate the zine from
other metals and impurities.

I have found that when theoresof zine, such as
sarbonates, swiphurets, and silicates, &e., are
granulated and mixedwiththe proper proportion
of granulated carbon or coal and placed in a suit-
able reservoir or retort, they can be readily de-
composed, and that the volatile properties of the
zine can be made subservient, and also that the

gases produced by the decomposition of the ore
wﬂl pass up and over with the vapors of zine
without contaminating the metal produced.

I havealso found that themetallic flame of zine
will condense readily when brought in contact
with areceiver heated to a temperature of about
6500 Fahrenheit, and that, by a continuous op-
eration, this receiver, if heated to a temperature
of about 700° Fahrenheit, without allowing the
vapors of zine to come in contact with the at-
mosphere, will be reduced to a melted state and
run out through a suitable pipe fitted to the re-
ceiver.

I have also found that, when the ores of zine
contain other metals, such as lead, copper, iron,
&e., they can be easily separated In my appara-
tus l,st by the vapor of zine passingup through
the mass and being condensed in the domes or
- receivers above; and the continued heat of the
retort, reducing the other metals to a melted state,
can be drawn oﬁ at the bottom.

Tam awarethatmetalliczinchas been produced
direct from the oves by causing the vapors to pass
out at the bottom of the retort and made to con-
denseinwater. This productrequirestobeagain
melted, and this method is slow, tedious, expen-
sive, and is destructive to the rétorts.

To enable others skilled to make and use my

‘invention, I will proceed to describe it, reference

being had to the accompanying (hawmp

Out of any suitable material, but I prefer or-
dinary brick, I construct a furnace of about the
following dimensions, viz., twelve (12) feet long
and abouteight (8) feet wide by about eight(8) feet
high, lined on the inside entirely with five-brick.
About three (3) feet from the bottom I construct a
floor with openings to allow the retorts to setin,

.and also for the discharging of spent charge and

metals. On this floor, and below the retorts, at
each end of the furnace, I form a fire-place for
heating the furnace and retorts, about the follow-
ing dimensions: two (2) feet wide by four (4) feet
long, the ashes falling in the space letft under the
floor before described. About five (5)feet above
this floor I form arches of brick, or use large flat
fire-tiles to completely cover in the top of the fur-
nace,leaving openingscorresponding to the open-
ings below to receive the retorts. 1 then con-
struct flues about twelve (1 ‘7) inches square run-
ning across the top of the furnance and close to
the openings for retorts.. These flues are used to
carry oft the products of eombustion and to heat
the receivers or condensers placed on top of the
retorts about to be described. These flues are
filled with suitable dampers and connected with
a chimney.

I do not limit myself to the above dimensions
of furnace, but the size should Le governed by
the quantity of ore required to be reduced.

I then construet my retorts of clayoriron; or I
line an iron retort with fine fire-clay or any suit-
able material. The material I find best suited
to my purpose is that known as the Stowbridge
clay and is the same as used for melting glass.

The size of my retorts is about as follows, viz.,
aboutfive (5) feet high and abouttwo (2) feetin di-
ameter, made at one end conical, with an opening
aboutthree (3) inchesin diameter. These retorts

are allowed to dry and become quite hard before
using, and are placed in the furnace with the
coniical end looking through the openings in the
About two (") inches from top of retorts 1

floor.
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place a ring or ¢ollar on the retort. This collaris
about two (2) feet six (6) inclies in diameter, with
an opening to correspond with the size of 1ef0rt:s,
and is made of iron or any other suitable mate-
rial. These rings or collars are to receive the
domes or condensers, and have an opening about
four (4) inches in diameter placed about two (2)

inches {from the outside edge, to allow the metal-

lic zine and impure gases to pass out; and con-
nected to this opunno is an iron pipe or prolong
about two (2) inches in diameter, to conduct the
melted zine to the cooling mold. ’lhe condensers
are made of cast-iron or day or any suitable ma-
terial, and are about thefollowing dimensions, viz.:

the first one is about two o (2) feet. one(1)inch in di-
ameter and about four (4) inches deep, covered
with a plate having anopening in the centu about
four (4)inches in diameter, through which the me-
tallictlame passes.  This m st condenbvr isplaced
over the top of the retort and rests on the rings
orcollars. Thesecond coveror condenseris dbout
twenty-nine (29) inches in diameter and about
six (0) inches deep, covered with a solid plate,

and rests on the (,oll ar. Ithen construct apipe of
iron or any suitable material, about five (5) feet
six (6) incheslong anda rboutthree (3) inchesin di-
ameter. This pipeis perforated with holes about
three-eighths (2) of an inch in diameter; at about
u]ual distances over the entire surface of the
pipe, and is placed inside the retort, one end fit-
ting into the opening at Lottom of conc in retort,

dud is closed by means of clay or metallie stop-
per; the other end reaches up to the opening ot
tirst condenser.

Having so {ar described the construction of m)
appalatus, I will proceed to describe its oper-
ation, which is as follows: I start a brisk fire in
my for nace, urged with or without a blast under-
neath the ﬁre-bzu's7 and when the retorts are

heated I remove the condensers from the top of

the retorts and #ill the retorts about two-thirds (2)
fall witl granulated zine ore and coal or carbon
mixed in about the followi ing proportions, viz., one
hundred (100) pounds of zine ore and about bl\t}

_~

(60) pounds of coal or any carbonaceous material
well mixed together. Ithen placethe condenser
on the top of theretorts, and as soon as the ore be-
comes sufiiciently heated the vapors of zine rise
into the condensers and are condensed, and then
in turn are melted and run out at the pipe before
described. When all the zine has been vapor-
ized from the ore I then remove the condensers
and withdraw the pertforated pipe, and the cop-
per or lead, &e., contained in the ore runs out at
the bottom of the retort together with the slag.
The pipe and condensers are replaced with the
next charge of ore and coal, and the operation is
contmued

To more {ully illustrate my invention, I here-
with attach a drawing.

Tigure 1—A is the 1Lu1nce B, the covers or
condenbcls C, the prolongs 01 plp% for conduct-
ing the melted zine; D, space under floor of fur-
nace for d]sdnromo metal and slag; I, door of
furnace; I, ash- 1)11; (1001, G, braces; H the flues
for hmtmo collars or rings sand condensers. Fig.
2, section ot retort with condensers and prolong

“or pipe attached; Fig. 3, collar or ring with pro-

long; Iig. 4, section and elevation of first con-
denser; I‘10 3, section of two retorts, showing
the pelfomted mmdc pipe and position of retor tb
in furnace.

‘What I claim, and desire to obtain Letters Pat-
ent for, is—

1. The apparatus above described for the man-
ufacture of spelter or metallic zine direet from
ores of zine.

2. The mode of condensing and heating the
vapors of zine when manufacturing spelter or
metallie zine.

3. The separation of metals by the process be-
fore described, when used in the manutacture of
metallic zine. :
’ JOHN E. BURROWS.

‘Witnesses:
‘W. M. GOODING,
ALFRED LISTER.




