2 Sheets-—Sheet' 1.

(No Model,)
F. PROTZMAN, C. ADAMS & A. LON
- CALCINING FURNAGE.

No. 256,162,
oy A
W% 4 o
S 7/ IR\
Rl s Y A
s mem eV 445 2 5N
% fll “///‘ ‘m‘

——— 1 4\
J E—ﬁ--/" 1%\~ \
==,
=

15

:r-: ; . S f%‘*‘
. % Qe 'm-"‘*/
24 P 4 '&w

s
\

.ﬁﬁ;

55

_

k" L/
77747 4 77
7 / 7
W 777274 7
1IIII7,
77777
LT
LS/ 7
7l A

: 7

7777
S VA AT

L

v/47.%

P&tented.ﬁpr; 1

I I%WW ?.i"

VA
---i%ﬁﬁggggai

A ) r'?////j
*%Jﬁééé%%%éf

7

GMORE.
1,1882.

Z UG
‘ﬁ%;‘
A49n)
ZZ P\

7z

7

o
.

~

7

N\

7
/

)

7777,
/ 77777
S S L

R 1SS,
SIS III % v i
SIS SIL /.. Lt e

- YA , (/1
722 244 &
7774 777 /774
SIS 7
J4/477. f Sy

LA

Y/ /L
Y7777




(No Model ) ' ' o -9 Sheets—Sheet 2.

I. PROTZMAN c. ADAMS & A. LONGMORE.
CALCINING FURNACE,

No. 256,162, Patented Apr. 11,1882,

. &
T2
t A
: : A
_5 " :, ] B 1A
: A
23 = . -
A
S I |
| [ -
“L—l—l—__'_ — LaR— l :-.—‘
2 :
"HHC
I T
N
Wfffff - _ | | _571'/25/7/27./”5'
= T Dot

N. PETERS.” Pholo-Lithographer, Washington, D. C.




UNITED StATES PATENT OFFICE.
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To all whom it may concern:

Be it known that we, FERDINAND PROTZ-
MAN and ALFRED LONG‘F\/IORE residing at Al-
legheny, i the county of Alleﬂ'hemf State of
Pennsylvania, and CHARLES ADAMS, residing
at St. Louis, county of St. Louis, State of Mis-
- souri, citizens of the United States of America,
llave invented certain new and useful Im-
provements in Calcining - Furnaces; and we
do hereby declare the following to De a full,
clear, and exact description of the mventlon
such‘ as will enable others skilled in the art to
which it appertains to make and use the same,
reference being had to theaccompanying draw-
ings, and to letters or figures of reference
marked thereon which form a partof this speci-
fication. |

Our mventlon relates to a furnace for de-
phosphorizing iron ores; and 1t consists in an
arrangement by which hydrogen, set free, be-
ing brought in contact with phosphoric acid
eliminated by heat from the ore, combines with
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the phosphorus of the acid, therebv becoming |

phosphureted, and is then carrled off with other
gaseous products, leaving the ore free from
phosphorus, as will be more fully deseribed
hereinafter. -

The accompm}mg drawings represent om
invention.
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3o Higurelisa vertical end section of the filr-
nace. I‘lg 2 is a vertical side section of the
same.

K represents the chamber in which the ore
18 placed; D, chambers for burning the fuel;
and C are ﬂues to convey the heat to the ore
in E. The outlet-holes B are for the escape of

phosphureted hydrogen and other simulta-

neously-eliminated gases {from the ore when
brought to the proper temperature.

40 A are steam-pipes, perforated by small holes

at short distances from each other, by which

jets of steam or watery vapor are thrown into
the furnace.

The inclined gratings or bars shown at the

45 bottom of the ore-chambers B are to allow an

| upward passage of air through the column of

ore placed thereon.

We prefer the furnaces to be of small dimen-
sions—say four feet across—since by it.the dis-
charge of the phosphureted hydrogen 1s accel- 5o
erated, which is an essential feature in our pro-
cess, and the number of open escape - holes
should always correspond with the greater or

{ less quantity of steam introduced for a partie-

ular kind of ore.

To increase, when necessary, the volame of
steam or vapor, we place alternate layers of
sreen wood, previously saturated with water
containing chloride of sodiam of about 10°
Baumé, under and between the ore; but we
opemte either with or without the chlor Ide, a8
the case may require.

To successfully operate our furnace we pro-
ceed as follows: After filling the furnace with
ore placed upon the grating the fire in cham-
bers D is lighted and the temperature raised
sufficiently to cause a separation of the phos-
pborus from the ore, which temperature ought
not to exceed 400° Fahrenheit. During this
process small jets of steam, so light as to form
a watery vapor, are constantly thrown from the
steam-pipes into the furnace. The Introduc-
tion of steam not only prevents the fusion of
the metal in the ore,but the hydrogen set free
through the decomposition of the vapor by con- 75
tact with the heated iron ore combines with the
eliminated phosphoruas of the acid and carries
1t off through the escape-holes B as phosphur-
eted hydrogen. An equal ratiois to be main-
tained befween the temperature of the ore and
the volume of steam introduced,as an increase
of temperature withont the accompanying
moisture would increase theaffinity of the phos-
phoruas for iron and prevent a combination with
the hydrogen. The phosphorusbeing removed,
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‘the iron aftains a higher degree of omda;tmn

We are aware that it is oid to moisten the
fuel with water, and that it is old to inject
steam or watery vapor at different elevations
10 the stack during the calcining operation,
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We are also aware that the application of | perforated pipes A, arranged at different ele-

steam, air, or salt is not new for the purpose | vations inside of the stack, substantially as
of desulphurizing ores, and this we also dis- | shown.
claim. | In testimony whereof we affix our signatures 1 5
- We are also aware that it is not new to pile | in presence of two witnesses.
both the wood and the ore in a furnace for the FERDINAND PROTZ\]AN
purpose of calcining the ore, as described. - CHARLES ADAMS.
We claim— ALFRED LONGMORE.
The combination of a stack provided with Witnesses: |
10 the perforations B in its upper portion with PHILTP BAXER,
the side furnace or furnaces, D, flues C, and the JAMES CULP.
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