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o all whom it may concern.: -
Be it known that I, JorN W. BAILEY, a

citizen of the United States, and a resident

of Jersey City, in the county of Hudson and

s State of New Jersey, have invented a. certain

new and use’ul Improved Process of Making
Metallic Oxids, of which the following 1s a
specification. | -

~ My invention relates to a Process oi making
. 1o metallic oxids, and more especially to a proc-

ess of making lead oxids ror. use as pigments.
The process commonly employed hereto-
fore for making the oxids oi lead consists 1n
exposing a mass of, the molten metal in a re-
15 verberatory rurnace to-the products oi com-

bustion of the iuel mixed with mere or less

air, the metal being continuously stirred to
expose fresh sur:aces to the action or the

~ oxidizing agents. Lead has also been oxi-
20 dized'by placing the metal in a finely-divided
" state 1n a revolving cylinder through which
 the products oi.combustion of an adjoining
~ furnace are conducted. In the case oi zinc

~ the common process has been to volatilize the
:¢ metal either irom a molten mass or it or ;rom
the decomposition oi its ores, the metallic
vapor being burned to produce the oxid.

- Each of these processes 1s,. owing, among
. other things, to the form in which the metal
35 is treated, slow and tedious and requires-a
Jarge expenditure of iuel. The product,

moreover, s more or less impure, being con-
and other matters

- taminated with earthy

from the {uel, and it is recovered 1n a yorm

35 which requires washing, grinding, and other
treatment be_ore 1t 1s fit ivor use. . - =~

My invention has for an object to provide

a process oi making metallic oxids which 18

simple and easily carrigd into effect and

40 every step of which, especially the oxidation

~of the metal, is rapidly per.ormed and 1s un-

- der per_ect control, also one which may be

carried out: continuously and with a mini-

mum expenditure o: labor, also one which is

economical in the use o/ fuel and in which the
oxidation of the metal is rapidly eflected,
“also to provide a process the product o. which
is pre’erably pure and is produced 1n a form
~ suitable for use without iurther treatment.
50

45

tlon. m . L
~ My invention is based on the discevery
that metallic lead when divided in the usual

{

more fully appear irom the follow ing descrip-

These and other objects'of the invention will |

pressed air through a stream or the molien
metal, can be 1urther reduced to a very fine
dust or impalpable powder by means of a
suitable pulverizing or attrition mill and

when thus finely divided can be quickly and-

economically reduced to the state or an oxid
by being exposed to the action of a current

or hot air or oi hot air and moisture. When

the metallic powder is thus treated 1n a closed

muflle that 1s suitably heated without sub-

jecting the metal to the action.oi the pro-

duced which 1s o: a superior quality and 1s1n
a sultable ‘condition ror use without iurther
treatment—such as g.inding, washing, &c.—

and this product is produced in much less
time than is required to carry out the pro-.
| GeSSes 1N common use. .

I marnner, as by blowing a jet of steam or com- _ 5I 5

60 )

- ducts of combustion, a purer product 1spro-

7C

In order that my invention may be fully

understood, re erenze 1s made to the accom-

panying drawings, in which is illustrated one
LJorm o: apparvatus by which my invention

may be carvied 1nto eflect, 1t being under-

“stood that my process is not restricted to the

use oi the apparatus which 1 am about to

O the drawings, Figure 1 is a vertical lon-
gitudinal central sectional view o: a suitable

-orm o; apparatus devised by me vor carrying:

my process into efiect, said apparatus rorm-
ing the subject-matter o.’ a companion apph-

75
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~describe or to any particular apparatus or
means oi periorming the varlous steps oi the
-process. . ' ' '

cation, Serial No. 97,849, filed March 12,

1902. Fig. 2 1s a vertical transverse section
o. the apparatus, taken on theline 2 2 o{ Ig.
1; and lig. 3 1s a sectional view illustrating a
detail. . '

Like reference-numerals refer to like parts
95

wherever- they occur throughout the draw-
inzs. -

combinaticn, with a closed muffle, of means

for heating the same, means for maintaming

“a current of air in the muftile, means for in-

troducing finely-comminuted metal mto one
end of the mutfle, meany for advanc:ing the

9o

This ﬁpparaqu'ccnsists, essentially, i_]i the

I1CO

metal therethrough, and a discharge-passage

for' the oxidized or partly-oxidized metal
communicating with the other end of the
In accordance with the preferred -

muflie.
form of the apparatus there is also provided
means for supplying moisture to the mterior

10§
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of the muffle and for agitating the metal as it | able agitating c]eviée. The agitating device,

18 advanced therethrough. 1In the best em-

bodiment of the apparatus a plurality of
muffles are provided, the same being arranged

to communicate with each other in series.
In order that this series of muffles may be

suitably heated and maintained at progress-
ively-increasing temperatures, they are ar-
ranged one above another in a suitable fur-
nace, the means for introducing the metal
being connected to the upper mufile of the
series and the discharge-passage for the oxid

being connected to the lower muffle of the |
The meang for supplying the mois-

SEr'les.
ture consists of a series of steam-jets, one for
each mutlle, arranged in the air-supply pas-
sage S0 as to act at the same time to mduce
a current of air through each mufile and to

sultably heat the air as 1t 1s introduced.

Referring to the drawings in detail, 1 rep-
resents the inclosing walls of a suitable fur-

~ nace, and- 2 represents the grate-bars there-

of, to which the fuel is supplied through a
suiltable opening 3. -

4 1s the uptake or escape-pipe for the prod-
ucts of combpustion, . = | |

In the apparatus shown three muflles 5, 6,

~and 7 are provided, each consisting of a hori-

30

zontally - arranged longitudinally - tapering

shell which 15 fixed at its opposite ends in the
walls of the furnace, the various muffles of

- the series being, as regards their taper, alter-

35

10

nately - arranged In reverse positions. For

the purpose of supplying air to the muffles
“alr-passages 8, 9, and 10 are provided in one

of the walls of the furnace, one passage for
each of the muffles. In each of these air-
passages 1§ provided an injector-nozzle, said
nozzles being numbered, respectively, 11, 12,
and 13.
duced by these injector-nozzles may be suit-
ably heated and at the same time supplied
with a suitable amount of moisture, the in-

 jector-nozzles are preferably connected to a

steam-supply pipe 14, which is provided with
a sultable regulating-valve 15.

17 represents a supply reservoir or hopper
for the finely-divided metal, said hopper
communicatin
ply-pipe 18, which passes down through the
top of the furnace and enters the upper

‘muffle 5,near the small end thereotf, as shown.

In the supply-pipe 18 is mounted a suitable

~ feeding device, the same consisting in the

55
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- the muflles, so as to thoroughly and uniformly |

construction shown of a wheel or eylinder 19,
which, as shown 1 Fig, 3, is fitted to a suit-

able chamber in the supply-pipe and is pro-

vided with one or more circumferential re-
cesses 20, adapted upon the revolution of the
wheel to supply the finely-comminuted metal
to the muflle in regulated quantities.
For the purpose of agitating the metal In

expose all the parts thereof to the air in the

In order that the currents of air-in--

at its lower end with tlie sup-

as shown, consists of a series of radial blades
21, arranged at intervals along the shatts 22,
23, and 24, centrally arranged in the mufiles
5, 6, and 7, respectively. 'The blades 21 are
made successively longer from one end of
each of the shafts to the other, so that their
ends will all come in close proximity to the
interior walls of the muftles. In order that
the blades may act to advance the metal

through the muffles, as well as to agitate the

70
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same, the blades are preferably flattened at

their ends and arranged at such an angle to
the axis of the shafts as to advance the metal
with which they come in contact to a gréater
or less amount, dependent upon the speed of
rotation of the shatt. This advancing move-

8o

ment of the metal is also facilitated some-

what by the inclination of the bottoms of the
muiffles, due to their tapering form. The

‘shafts 22, 23, and 24 are driven by any suit-

able means, that shown consisting of a pulley
25 on the upper shaft and the gears 26, 27,
and 28, which transmit the motion of the up-
per shaft 22 to the lower shafts 23 and 24.

29 indicates a suitable outlet-passage for
the oxidized metal, the same communicating
at one end with the larger end of the lower
muffle. 7 and at the other end with a suitable
receptacle 30 for the finished product.

In order that the metal may be supplied to
the muttles in"automatically-regulated quan-

. 9© .

95

tities, the feeding-cylinder 19 is mounted, on

a shaft 31, which is journaled in suitable
bearings 32 and is provided at one end with
a gear 33, which meshes with the gear 26 on
the shaft 22. . -

34 indicates an escape-pipe for the air sup-
plied to the muflles by the air-passages &, 9,
and 10, provision being thus made to main-
tain a continuous current through each of
the muffles. The pipe 34 preferably com-
municates near the small end of the upper
muffle 5, and in order that any particles ot
the metallic dust or of the oxid which 1s caz-
ried out by the current of air may be recov-
ered the air-pipe 34 should terminate in a
dust-settling chamber which, as 1t forms no
part of my present invention, and as 1t may
be of any of the usual constructions, 1s not

shown or described herein.

~In Fig. 2is indicated a form of pulverizing-
mill adapted to reduce comminuted metal
to an impalpable powder. As shown, this
mill consists of a suitable casing 38, in which
are mounted a pair of rotary heads 39 and 40,
the same being mounted on oppositely-ar-
ranged alined shafts 41 and 42, which are
driven in opposite directions by pulleys 43
and 44. S

45 is a feed-hopper through which the
metal in a fine sand-like form is introduced
into the mill. 0

A discharge-pipe 46 communicates with an

muffes, each. of them is provided with a suit- | enlarged chamber 47, formed at the top of

12C

FO5

1iC
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the casing 38. The discharge-pipe 46 com-

 municates with the suction-port of a suitable

Io

blower 48, the delivery-port of which is

connected by a suitable pipe 49 to the cham-
ber 17. | | S “
In accordance with my process the me-
tallic lead is reduced in the mill described to
such a fine state that it will be floated in the
air and carried thereby to a suitable settling-
chamber, which may be the supply-chamber
17 of the oxidizing apparatus. 'I'he heat of
the furnace 1s so regulated that the upper re-
tort 5 1s maintalned at a temperature some-
what below that at which the metal fuses.
The lower mufles 6 and 7 are preferably
maintained at a somewhat higher tempera-

~ ture thamn that of the upper mufile 5, and

20

the lowest muflle, in which the lead has all

been changed to the form of an oxid, may be .

maintained at_a temperature considerably
highér than that at which the metal fuses;

- but it should not be heated to such a temper-

gture as to fuse the oxid therein. The sup-

. ply of steam to the injector-nozzles is so ad-

 30

35

justed as to supply such a quantity of air and

molsture to the muffles as will cause the
‘metallic particles to become gradually oxi-

dized, and the speed of rotation of the agi-
tating devices is so regulated as to advance

the metal through the muffles at such a rate |

of spéed that when the metal reaches the out-
let-passage it will be oxidized to the desired
extent. If, for instance; it is desired to pro-
duce litharge, (bQ,) the agitating devices

will be run at such a speed that the metal
will have been oxidized to that extent only

when it is discharged. If, however, it is

- desired to produce red lead, (Pb,0,,) the

- agitating devices will be operated at'a slower

| 40

45

60

speed, so that the lead will be further oxi-
dized to the desired extent. The degree of
oxidation and the rapidity thereof may of
course be also regulated more or less by vary-

ing the temperature of the furnace and by |

varying the temperature and the amount

of the steam and air supplied to the cham- |

bers, it being within the judgment and skill

of the operator to determine which of these.
 elements of regulation can best be made use

of to produce the desired result. If desired,

~ moreover, additional heating devices may be
.provided for increasing the temperature of

the air-supplied to the muffles. - Such heat-

~ ing devices are shown in Fig. 2; wherein 82,
55

92 and 10% indicate air-supply pipes which

pass through the furnace and communicate
.. with the a,ir—‘supplyﬁ’passages R, 9, and 10, re-
offs

spectively. Cut-offs 8°, 9, and 10 are pro-

- vided to close the outer ends of the passages
8,9, and 10 when it is desired to use the sup-

plemental heaters. In fact, all of the heat

provided to- expedite the oxidation of the

~ metal may be supplied to the air, if desired.

If desired, moreover, additional outlet-pas-

) +

65 ‘sages for the product may be provided, the i pable metallic powder

R

same bheing arranged to-communicate with

various parts of the muffles in order to dis-

charge the metal therefrom when it has

reached the  desired degree of oxidation.

Such a passage is indicated at 35 in Fig. 1,

the same communicating at one end with the

larger end of the intermediate muffle 6 and at
the other end with a suitable receptacle 36.
The passage between muffles 6 and 7 is closed

by a cut-off 37 when the

oxid 18 to be de-
livered from mufile 6. o |

- It 1s obvious that a gréater or ,_léss number

of the muffles may be used, i1f desired.

It will be observed that in accordance with
my invention the process of oxidation of the
metal is a gradual one and under pertect con-

70

75
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trol from start to finish. - Owing principally -

to the fine condition of the metal, however, 1t
is oxidized more rapidly and more uniformly

than by the processes heretofore in common

| use. The product, moreover is discharged

from the apparatus-in a very pure and finely-

.divided or amorphous condition and 1s ready
for use without further treatment.

What I claim as new, and desire to secure
by Letters Patent, 1s— o

1. The process of making an oxid of a

gQ

metal, which process consists in reducing the

metal to an impalpable metallic powder and
then slowly oxidizing the powder by heating
it in the presence of an oxidizing agent.

95

2. The process of making an oxid of a

metal, wkich process consists in reducing the

metal to an impalpable metallic powder and

‘then oxidizing the powder by subjecting it to
the action of heated air. o |

3. The process of making an oxid of a
metal, which process consists in reducing the
metal to an impalpable metallic powder and

‘then subjecting the powder to the action of
an oxidizing agent In such manner asto OX]~
“dize the metal without vaporization of the
4. The process of making an oxid of a
‘metal, which process consists In reducing the

metal to an impalpable metallic powder and
then subjecting the powder to the action of

heated air in such manner as to oxidize the

metal without vaporization of the oxid.

5. The

rocess of making an oxid of a

100

108

LTEO

15

' metal, which process consists in reducing the -

metal to an impalpable metallic powder and

then heating the powder in a closed chamber

to a temperafure below the fusing-point of

the metal and at the same time subjecting

120

the metal to the action of an oxidizing agent.
6. The process of making an oxid of me-.

pable metallic (j{)
dizing the powder. . -

‘tallic lead suitable for pigment, said process..
consisting in reducing the lead to an 1mpal-
owder and then slowly oxi-

I_'.2'.5 |

7. The process of ma,kmg _"a,j:il'oxid‘ | df_"'me-
tallic lead suitable for pigment, said process *

consisting in reducing the lead to an impal-

and then slowly oxi-

130
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dizing the pov&der by subj ecting it to the ac-
tion of a heated oxidizing agent.

8. The process of making an oxid of me-

tallic lead suitable for pigment, said process
consisting 1n reducing the lead to an impal-

pable metallic powder and then subjecting
the powderto theaction of an oxidizing agent

in such manner as to oxidize the metal with-
out vaporization of the oxid. .

9. The process of making an oxid of me-
tallic lead suitable for pigment, said process
consisting in reducing the lead to an impal-
pable metallic powder and then heating the
Bowder 1n a closed chamber to a temperature
below the fusing-point of the metal and at the
same time subjecting the metal to the action
of an oxidizing agent.

10. The process of making an oxid of a

“metal, which process consists in reducing the

metal to an impalpable metallic powder,

“heating the powder in the presence of an oxi- .

dizing " agent, and agitating the powder to
uniformly expose all parts thereof to the oxi-
dizing agent. ' | |

11. The process of making an oxid of a
metal, which consists in reducing the metal

to an 1mpalpable metallic powder and then

heating the powder in the presence of air and
moisture. - S ' -

12. The process of making an oxid of a
metal, which consists in reducing the metal

to an 1mpalpable metallic powder and then

~ heating the powder in the presence of 8 cur-

35

- metal which consists in reducing the metal
to an 1mpalpable metallic powder and then

rent of air and steam. |
- 13. The process of making an oxid of a

~heating the powder.in a muffle and at the

10

metal, which consists in heating the metal-

45

alr

-~ same time subjecting it to the action of & cur- _
- | to an 1mpalpable metallic powder, feeding-

rent of heated air and steam. S
- 14. The process of making an oxid of a

in the form of an impalpable powder to a
temperature below the fusing-point in a
closed muflle and at the same time subjecting
the metal to the action of a current of heated

15. The process’ of makihg"_'a.n oxid of a

metal, which consists in heating the metal in

the form .of an impa}%able powder to a tem-
perature below the fusing-point in a closed
muiile and -at the same time subjecting the

. ‘metal to the action of a current of heated air

55

and steam. - -.

16. The process of making an oxid of a
metal, whiczconsists' in heating the metal in
the forin of an impalpable powder to a tem-

- perature-below the fusing-point in a closed

66

‘muflle and at the same time agitating the

metal and subjecting the metal to the action

L]

of a current of heated air. I :
17. The process of making an oxid of a

- metal, which eonsists in heating the metal in-

65

the form of an impalpable power to a temper-

!

metal, which process consists in heating the

time subjectin

al ' . 848,444

fle and at the same time agitating the metal
and subjecting the metal to the action of a
current of heated air and steam.

18. The process of making an oxid of a

metal 1n the form of an impalpable powder
in such manner as to gradually transform the

metal into the character of oxid desired.
19. The process of making an oxid of a
metal, which process consists in gradually

{ oxidizing the metal in the form of an impal-

pable powder by subjecting the powder to
the action of an oxidizing agent and- mois-
ture. | o '

20. Tke process of making an oxid of a
metal, which consists in subjecting the metal

1n the form of an impalpable powder to the

A

75

30

action of a curtent of air and moisture heated

to a temperature lower than that at which
the metal fuses. | |

21. The process of making lead oxid suit-
able for pigment, said process consisting in

reducing the lead to an impalpable metallic

powder and then heating the powder in the
presence of air and moisture.

22. The process of making lead oxid suit-
able for pigment, said process consisting in
reducing the lead to an impalpable metallic
powder and then heating the powderto a
temperature below the fusing-point of the
metal in the presence of air and moisture.

23. The process of making an' oxid of a
metal, which consists in reducing the metal
to an impalpable metallic powder, feeding
the powder and steam into a heated muffle in
regulated quantities and subjecting the pow-

| der to the action of a current of heated air.

24, The process of making an oxid of a
metal, which consists in reducing the metal

the powder and steam in regulated quantities

into a closed muffle heated to a temperature

below the fusing-point of the metal, agitating

the powder in the muffle and at the same
g the powder to the action of a

current of heated air. |

25. The process of malﬁng an oxid of a

Qo

95

100

105

110

metal wheh consists in reducing the metal to ; '

an impalpable metallic powder and then sub-
jecting the powder to a gradually-incréasing
temperature in the presence of air and mois-

ture. _ : - : S
~ 26. The process of making an oxid ef a.
{ metal which consists in reducing the metal to

an 1impalpable metallic powder and then sub-
jecting the powder to a gradually-increasing
temperature in the presence of a current of
heated air and steam. ~ -~ . - -

- 27. The process of making an ‘oxid of a
metal which consists in reducing the metal to
an impalpable metallic powder, then heating
the powderto atemperature below the fusing-

P15

120

125

point of the meétal in the presence of air, and

AF . then as the metal El;l{acii),l:aes. oxidized increas-
ature below _th_e fusing-point in a closed muf- | ing the temperature e

thereof. =

130
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28. The process of making an oxid of a
metal which consists in reducing the metal to
an 1mpalpable metallic powder, then heating
the powder to a temperature below the fusing-
point of the metal in the presence of air and
moisture, and then as the metal becomes oxi-

dized increasing the temperature thereof.

29. The process of making lead oxid, which

process consists in heating the lead in the

form eof an impalpable powder in such man-
ner as to gradually transform the lead into
the character of oxid desired.

- 80. The process of making lead oxid,which
{)rocess consists 1n gradually oxidizing the
ead 1n the form of an impalpable powder by 15
subjecting the powder to the action of an oxi-
dizing agent and moisture. '

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. -

. JOHN W. BAILEY.
- Witnesses: | - _
SIDNEY MANN,
T, K. RAFTERY.
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