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UNITED STATES PATENT OFFICE.

JOHN E. BURROWS, OF NEWARI,

NEW JERSEY.

IMPROVEMENT N PROCESSES AND APPARATUS FOR THE MANUFACTURE OF SPELTER

Specification forming part of Letters Patent No. 116,561, dated July 4, 1871,

l o all whom it may conceri:

Be it known that 1, JouN . BURROWS, of
Newark, in the county of Iissex, in the State of

New Jersey, have invented a new and Improved
Apparatus for the Manufacture of Spelter or
Metallic Zin¢; and 1 do hereby declare that the
following is a full and exact description thereof,
| 1(3&1&11@ hemﬂ liad to the accompanying draw-
mng.

The object of 1y invention 18 to produce me- |

tallie zine direct from the ores of zine without
first reducing to oxides, as 1s now the usual prac-

tice, and also to produce metallic zine m a more

economical manner than has heretotfore been ac-
complished. Thenature of my invention consists
in mixing the previously broken or granulated
ores of zin¢ with any carbonaceous material 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
-apors to therequisite temperature to formmelted
zine, and to completely separate the zing h()m
otllel metals and impurities.

I have found that when theores of zinc, such as

carbonates, suiphurets, and silicates, &c., are
eranulated and mixed with the proper proportion
of granulated carbon or coal and placed 1 a suit-
dblc reservoir or retort, they can be readily de-
composed, and that the \ olatile properties of the
zine can be made subservient, and also that the
gases produced by the decomposition of the ore
will pass up and over with the vapors ot zinc
without contaminating the metal produced.

I have also found that themetallic flame of zine
will condense readily when brought in contact
“with areceiver heated to a tempel ature of about

650° Ifahrenheit, and that, by a continuous op-
eration, this receiver, if heated to a temperature
of about 700° If 1]11enhelf without allowing the
vapors of zme to come 111 contact with Thb at-
mosphere, will be reduced to a melted state and
rin out t]::l.l'm:lgh a suitable pipe fitted to the ve-
celver.

I have also found that, when the ores of zine
contaimn other metals, 511-;.11. as lead, copper, iron,
&e., they can be easily separated 1 my appara-
tus: 1st, by the vapor of zine passing up 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 oﬂ' at the bottom.

of furnace, but the size

Lam awarethatmetallhic zinehas been produced
dirvect 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 1s slow, tedious, expen-

sive, and 15 destructive to the 1‘@1:01 £s.
10 enable others skilled to make and use my

Jjuvention, I will proceed to deseribe it, reference

being ]md to the accompanying dmwmn

Out of any suitable material, but I plefel O1-
dinary brick, I construct a furnace of about the
following dlmensmnb, viz., twelve (12) feet long
and about e1ght (3) teet wide by abouteight (8) twt
high, lined on the inside entirely with fire-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 w ide by four (4) feet
ltmg the ashes falling in the space left under the
floor before described, About five (0)feet above
this floor I form arches ot brick, or use large flat
fire-tiles to completely cover in the top of the fur-
nace, leaving openingscorresponding tothe open-
ings below to receive the retorts. I then con-
struct flues about twelve (1 ) 1iiches square run-
ning across the top of the itnurnance and close to
the openings for retorts.. These flues are used to
carry oft the products of combustion and to heat
the receivers or condensers 1)];-1(;@(1 on top of the
retorts about to be deseribed. These flues are
filled with suitable dampers and conunected with
a bhll]l]l@\"

I do not limit myself to the above dimensions
should be governed by
the quantity of ore required to be reduced.

I then construct my retorts or’ elay oriron; or 1
line an ron retort with fine fire-clay or any suit-
able material. The material I find best suited
to my purpose 1s that known as the Stowbridge
clay and is the same as used for melting glass.

The size of my retorts 1s about as tollows, viz.,
aboutfive (5) teet high and abouttwo (2) feetin di-
ameter, made at one end conical, with an opening
aboutthree (3) inchesin diameter. These retorts
aATe 1]10\1‘@(1 to dry and become quite hard before
using, and are placed 1 the furnace with the

wmoal end looking through the openings in the
About two (") 111(,heb from top of retorts I

floor,
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place a ring or ¢ollar on the retort. This collaris
about two (2) feet six (6) inches in diameter, with
an opening to correspond with the size of 1{34(01‘13,5

and 18 made of iron or any other suitable mate-
rial.
dowes or condenser s, and have an opening about
tour (4) inches in diameter placed about two (2)

- 1mches irom the outside edne to allow the metal-
and con-

Iie zine and 3 npure gases tO pass out;
nected to this Upunnﬂ 15 a1 1ron pipe 01 prolong
about two (2) inches in diameter, to conduct the
melted zine to the cooline mold. The condensers
are made of cast-ron or day" Or any suwtable ma-
teral, and are aboutthe following dimensions,viz.:
the first one is about two (2) foet one (1)inch in di-
ameter and about four (4) mches deep, covered
with a plate having anopening in the centu about
four (4)inchesin dmmetu,, through which the me-
tallicfiame passes.  This first condenser is placed
over the top of the retort and rests on the rings
orcollars. Thesecond coverorcondenserisabout
twenty-nine (29) inches in diameter and about
SIX (0) mcehes deep, covered with a solid plate,
and rests on the wl] ar. [then construct apipeof
iron or any suitable material, about five (5) feet
51X (6) incheslong and aboutthree (3) inchesin di-
ameter. This pipeis perforated with holes abont
three-eighths (2) of an inch in diameter, at about
equal distances over the entire surface of the
pipe, and 1s placed inside the retort, one end fit-
ting into the opening at bottom of cone in re etort,
.«md is closed by means of clay or metallic St0p~
per; the other end reaches up to the opening of
fir Ht condenser,

Having so far described the construction of 111}
:;11)11(;11.:1&11&,? I will proceed to deseribe its oper-
ation, which 1s as follows: 1 start a brisk fire in
my farnace, urged with or without a blast under-
neath the hle b.:ll‘b and when the retorts are
heated I remove tlm condensers from the top of
the retorts and iill the retorts about two-thirds (3)
full with granulated zine ore and coal or carbon
mixedin aboutthe follow Ing proportions, viz., one
hundred (100) pounds of zine ore and about bl};t}

These rmgs or collars are to receive the

denser;

(60) pounds of coal or any carbonaceous material
well mixed together. 1 then placethe condenser
on the top ot theretorts, and as soon as the ore be-
comes sufficiently. heated the vapors of zine rise
into the condensers and are condensed, and then
1n tim are melted and run out at the 1)11) e betore
described. When all the zine has been vapor-
1zed from the ore 1 then remove the condensers
and withdraw the perforated pipe, and the cop-
per or lead, &e., contained 1n 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
(Jontlmwd

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

Figure 1—A is the iullnce B, the COVers or
coudenbus C, the prolongs or 1}11)% for conduet-
mg the melted zine; D, space under floor of fur-
nace for discharg mn metal and slag; B, door of
furnace; ¥, ash- 1)113 dom (G, brmes- H,'the flues
for hea;tmﬂ collars or ring sand condensers. Ifig.
2, Section of vetort witl coudeusers and prolong

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

long; If1g. 4, section and elevation of first con-
I‘iﬂ 9, section of two retorts, showing
the perforgbted inside pipe and 1)0%113]011 of retorts
m furnace.
~ What I claim, and desire to obtain Letters Iat-
ent for, 18— |

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

2. The mode of GOHdG]lblll“ and heating the

rapors of zine when mfmumcturlnﬂ bpeltu" or
metallic zine.

3. The separation of metals by the process be-
fore described, when used in the manutacture of

lnbtdlllb 7111C.
JOHN E. BURROWRS.

Witnesses:
W. M. (xOODING,
ALFRED LISTER.
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