C E DEWEY

| L APPI:IGA.TIOH I‘ILBD JA.N 24, 1905 -

HIIIIII

llllllllll '

HINIINN D NSRRI EEARI

IIIIIIIIIIIII IIIH

IIIIIIIIIIIII

| "%Hmﬁaéeo :

B No"’als' 5I6 R PATPNTED MAR 20,1906
TS APPARATUS FOR CONVERTING ZING SULFATE SOLUTION INTO ZING 0XID.

o SSHEETS-H-SHEET_I

.

u . . ! o ] i
. | |
] .I-
: | | Wi | | |
1 \ et 1 EBIMLILT FTITIDK . | ‘
| ) _ \ |
| o , | ‘ ftiianam
- |
. . ]

_"aﬂ‘o't_n@g o



Mo, 315516- o o L R PATBNTED MAR 20 1906 ——

0 E DEWEY

APPARATUS FOR GONVERTING ZINC SULFATE SOLUTION INTO zmc oxm
e ) | - APPLIOATIOH I‘ILED JAIT 24 1905 R

. 3533}:.9:3—53331'2 -
,\\\\\\\\\\ S -

,_

Do “\ .
@»»»»»m @[ | || q
—~ | HHITI

- i
- |HHIIIIII IIII i ll ul III Ill Il I IIIIII MI

. -"- _':.."- =~ = I~ -E-“

\

y3. 4/.94/ uxr -

Ny Ly rrE,

4 |

7777

a5

I TITITISTIIT,

A i A e e S

-, . ' '
. "} l..ﬂ-l-'-.'-.-#r-"-'r.-.d-
SHIIITIIIITITIIS.

- P —— -

.................

‘W27 27
1 .
L

w-

é’@”-@f_?/ -

m\\\\\\

;‘7 / 7 FLEAN

LT L 'a_’ftomc‘ﬂ |

3%1)@%{'0@ : .



906,

Bl

'3 SHEETS—SHEET 3.

1905,

- b ) 1 : - " - L-I a -

0 . . . . - b -- - = — )

) . ' - . = ' I-I —
. . .. . . .
» ] - . . i
- - . H . = . . - . -L- " . . . — ]

. - . : r: . . - - . " - . . 1
3 . . . . . e ' ok |
.
1 _ _ . -l . . - -

- . - : . . = L . ’ - o ’ “

. . . . . - o . i
. ) : - : ) ) : - . [
- . ) - ’ 1 . ' ) .. ’ .. i l..-.. - - .. ... . -

. . i . . .. R ' . . I - . , R . L] i _

_ - . - v . . . . . " ' 1
. . L . . r . . . oo P
. .. - . } _ :

. : . o - . - R [ I \ .
. .- ) ) _ ] . . - .o
P , i B . . - ) ' - . ' o
L. - - . a . . - ' . - : ¢
. . - - T N ' - -
1 . . . ' . - . . - = : ;
; - - . _ - . . m.r
. i - _ . . . -
. . \ . . - . . - . oa .- . .. - e \
" _ - L ' B . - N
[ . . P L. . - a - voa L. |
. b b I " . b =T 1 a ! . )
. . ' - "
' - - - L9 . - P . . - r ."
- . . - .-
- - L] ' -— ——
-- == . = 1I :
_ '

___ ! :-_llll

[ ! ] .
L1 ] 1 | I..I--.
P 3

£ . ’

| _aﬂ'omimﬂ .

AR AR 12N 0] )| el k. b 3 L I T RINIIT

B

___,__, _

__ IEJARREANDE I..llll.l...

__-___

IR REERENEN

iyl IEEN SN BN NN NSNS E R

G e (1]
_ BN

R

- APPLICATION FILED JAN. 24

L

A ________

A ——

L LT

:.-lllllllllllllIIIII.:._ .

m TIEEEER gy

- APPARATUS FOR CONVERTING ZING SULFATE SOLUTION INTO ZING 0XID.

~ Fo.81551s,

IR REEERi

I It d by I T §F T T 0 P FPrT 111

:_______-__- _.--__-_ "

g 1l
TS

-_---Ill..l-l'llllll...l- "I

AHINIA RN EEREREIN

NI




UNITED STATE% PATENT OFFICE
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APPARATUS FOR CONVERTlNG ZINC SULFATE SOLUTION INTO ZlNC 0X|D '

No. 315 513 '

Bpecmca.tmn ef Letners Pa.t ent

Pa.tentecl Ma.reh 20 1906

Applleatmn ﬂled J anuary 24. 1905 Benel No 242 670

To a;ZZ whem 7 may“eonﬁern} |

 Be it known that I, CHAUNCEY E DEWEY y
a citizen of the United States, residing in the

 city and county of Denver and State of Colo-

rado, have 1nvented certain new and useful

- Improvements in Apparatus for Converting
~ Zinc-Sulfate Solution into Zine Oxid; and

R ¥e

do declare the following to be a full clear,
and exact description of the mventlon such-
‘aswillenable othersskilled in the art to which
“it-appertains to make and use the same, ref-
- erence being had to the accompanying draw-
ings, and to the figures of reference-marked
thereon, Wthh form a part of this speelﬁee-.

t1011

 ‘tion into zinc oxid, my ob]eet bemg to carry

20

out, the aforesaid funetlon on a commercial
| In my improved ep&)era,tus two inde-

o pendently—revoluble cylin |
- 1n axial alinement, their adjacent extremi-

scale.

ers are mounted

- ties being open and in such proximity to

.25
- ders the calcining OFeremon or the operation

zom

" nace or fire-box whereby the heat and prod-
o

. intoa dust-chamber located at the extremity
~ of the evaporating-chamber remote from the .
40

~inafter more fully described, reference being
50 made to the accompan ing drawings, 1n
- which isillustrated an em odlment of the in-

- ¢o1m

orating-chamber.

each other that the heat may readily pass
from one to the other. - In one of these cylin-

of removing the sulfuric acid from the zinc

sulfate is effected, while in the other the selu—'
~tion is evapor&ted to dryness or approxi-
The calcining cylinder or cham-

mately so.
ber is located in suitable proximity to a fur-

ucts of combustion pass directly from the

fire-box into one end of the rotary chamber
heat and products of

or e%lmder while the

ustion pass from the calcining-chamber
into the evaporating-chamber, and thence

calcining-chamber. In connection with the
apparatus just described I employ suitable
means for rotating the said cylinders or cham-
bers and also means for feeding the zine-sul-

fate solutionin the first instance to the evap-

1 further employ means-
for transferring the zinc sulfate after taking

1t from the eva,pera,tmg-ehember and delw—-

ering it to the calcining-chamber all as here-

vention =
~ Inthe drawmgs Flgure 1 is an elevetlon of

- My mventlon reletes to lmprovements in
‘apparatus for converting zinc-sulfate solu-

|- tremity

arrow 1n Kig.

‘tate.

shown.)

3. . Fig.

plant of this character. Fig. 4 is a detail
view of the mechanism for 1mpertmg the ro-
tary mevement to the alined tanks or cylin-

| ders

The eeme reference eherecters mdlee,te the
same partsin all the views.

- Let thenumeral 5 des:lgnete the eylmder m-

Fig. 3is a top or

T the apparetus lookmg in the dlreetlon of the o
2 is a vertical section 55
taken through the two rotary tanks or cylin-
ders_employed, together with the fire-box,
‘dust-chamber, and smoke-flue in alinement

| with the said eyhnders
| plan view of two sets of cylinders illustrating
‘the manner of increasing the eepeclty of a

which the evaporation takes place, and 6 the B

calcining-cylinder or.the tank in w]:uch the
sulfuric acid 1s driven off from the zinc sul-

These two cy linders are in axial aline-

tate.

70

ment with each. ether and are mounted to ro- P

The cylinder 5 is provided with rings
7, forming circular tracks which engage
‘wheels 8, mounted on & shaft 9.

of (his - shaft is prowded with a

75

One ex- -

sproeket—wheel 10, which may be connected o

| with a sprocket 12 (see Fig. 4,) mounted on
| a shaft 13,

| _Worm—wheel 14, engaged by a worm 15.

prowded at one extremity with a

The

.30._- :

worm-shatt 1s promded with a pulley 16 for
transmitting power to the worm-shaft froma

line-shaft or any suitable motor.

gear 18, fast on a shaft 19. Upen the last-

‘named shaft is mounted a pinion 20, meshing
‘with a larger gear 21; mounted on "the shaft |
13. The gears 20 and 21 are normally loose
on their respeetwe shafts; but they may be
made fast on the same threu h the 1118131‘11-‘
‘mentality of suitable clutch meeha,msm The

shaft 13 1s provided with a clutch-sleeve 22,
splined on the shatt and adapted to interlock

with the wheel ‘21 when the cluteh—sleeve 1S

properly adjusted, as shown in Fig. 4. Upon

the shaft 19 1s else mounted a

ployed for shifting the respective clutches.

This lever is fulecrumed intermediate the
'shefts 13 and 19, as shown at 26. '

(Not
Upon the shait 13 1s mounted a
‘small gear 17 which meshes with a larger

uteh—sleeve :
23, adapted to engage 1nterlockmg lugs 24
fermed on the 1Pml(m 20. A lever 25 1s em- .

_90'. -.

95

100

The two cluteh—sleevee 22 and 23-me be

alternately thrown into position to lock thelr

o5 -

respectwe geels on t e shaft In other o

60._. |
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o

‘words, when the gear 21 is locked to rotate |

with the shaft 13, as shown in Fig. 4 of the

‘drawings, the pinion or small gear 20 18 an

idler. On the other hand, when the lever 25
1s shown in the position the reverse of that
shown in Fig. 4 the pinion 20 is locked on the

shaft 19, while the gear 21 is loose on said

shaft. In this event motion is transmitted
first from the shaft 13 to the shaft 19 through
the instrumentality of the gears 17 and 18

- and then from the shaft 19 to the gear 21

, .

20

30

35

through the instrumentality of the pinion 20.

A sprocket-wheel 27 is also connected with the

gear 21, whereby a motion is transmitted to a

sprocket 28, fast on a shaft 29, carrying two
flanged wheels 30, which engage circular
tracks 31, fast on the calcining - cylinder 6.
In this way motion is communicated to the

calcining - cylinder either directly from the

shatt 13 or from the shaft 13 through the in-
strumentality of the shaft 19, as heretofore
explained.

The two cylinders 5 and 6 are open at both
extremities. At one end of the cylinder 6 is
located a fire-box 32 for supplying the cylin-
ders 5 and 6 with the necessary heat for the

erformance of the calcining and evaporating

nction. The heat and products of com-
bustion enter the cylinder 6 through the
opening 33 adjacent the fire-box and escape
therefrom through the opening 34 at its op-
posite end mto an opening 35 in one extrem-
ity of the cylinder 5. The products of com-
bustion finally escape from the cylinder 5
through an opening 36 at its opposite end
Into a dust-chamber 37, and thence through

an opening 38 near the bottom of the cham-

~ bernto a flue 39, leading to thestack. (Not

40

shown.)

A pan 40 may be mounted on top of the
dust-chamber for the purpose of heating the

- zinc-sulfate solution preparatory to its dis-

45

55

60

~charge into the evaporating - chamber. In

this event a valve-controlled conduit 41 leads
from the pan 40 to a funnel-shaped hopper
42, also mounted on the dust—cﬁamber 37,
and provided with a discharge- conduit 43,
leading Into the opening 36 of the tank. If
1t 1s not desired.to first heat the sulfate so-
lution, the valve 412 of the conduit 41 is
closed and the solution placed in the hopper
42 1 the first instance. After the contents
of the tank 5 have been evaporated to dry-
ness, the same being in a loose or disinte-
grated condition, as heretofore explained, the
cylinder 1s stopped with its manhole 44 low-
ermost. This manhole is then opened by re-
moving 1ts head or cover and the contents of
the cylinder discharged into a car 45. This
car 1s then propelled in any suitable manner

~ along a track 46 to an elevator 47, through

65 cylinder 1s stopped with its manhole upper- |

the instrumentality of which the car is ele-
vated to a track 48, which occupies a position
above the calcining tank or eylinder 6. This

their way to the stack.

815,516

most. lts cover 49 is reinoved and the con-
tents of the car discharged into the cylinder 6

through the opening 50. This openingis then
closed, after which the cylinder 1s rotated un-

til the zinc sulfate hasbeen converted into zine
oxid, this being the final step of the process.

In the construction shown in Fig. 3 two
cylinders 5 and two cylinders 6 are employed.
Asthe cylinders 5 are duplicates of eaclll)other,

~which is also true of the cylinders 6, it is not.

necessary to refer to the two sets of cylinders
more 1In detail, except to state that the num-
ber of cylinders is immaterial and may be
multiplied to any extent, according to the de-
sired capacity of the plant.

From the foregoing description the use and
operation of my improved apparatus will
be readily understood. Assuming that there

1s sufliciént heat in the fire-box 32 to perforin

the calcining and evaporating functions, the
zinc-sulfate solution may be discharged ‘into
the pan 40, whereby it is heated by virtue
of the heated condition of the dust-chamber
37, to which products of combustion pass on
After this heating
the solution is discharged into the cylinder
5, which I will assume is caused to rotate
through the instrumentality of suitable mech-
anism, as heretofore explained. The surplus
heat from the calcining-chamber, passing to
the evaporating-chamber, is still sufficiently
high for purposes of evaporation. By reason
of the rotary action of the cylinder during
the process of evaporation the zinc sulfate is
kept broken up, and as soon as the evapora-~
tion is completed or the zinc sulfate is dry
the rotation of the cylinder is stopped and its
contents discharged into a car and trans-
ferred to the cylinder 6, where the process is
completed by subjecting the zinc sulfate to a
higher degree of Leat, whereby the sulfuric
acid 1s driven off.

It desired, the pan 40 may be placed with-
in the chamber 37 and suitable means pro-
vided for conducting its contents into the cyl-
inder 5.

- Attention is also called to the fact that in

practicing the process carried out by the

70

75

30

QO

95

100

LO5

IIO

apparatus herein described it is preferred to

place a quantity of fine coal in the solution.
During the treatment within the evaporat-
ing—cy%inder this coal will become thoroughly
mingled with the contents of the cylinder,

115

and when the latter are evaporated to dry-

ness the coal will be evenly distributed
therethrough. Hence when the zinc sulfate
1s discharged into the caleining chamber or
cylinder the coal facilitates the calcining oper-
ation whereby the sulfuric acid ‘is removed.

The process may be carried out without
the use of coal; but it is believed preferable
to add the coal, as just explained

Having thus described my invention, what
I claim 18—

1. In an apparatus for converting zine sul-

120

125

130



fateinto zinc o:x.ld, the _Cmein&tidn of tWo ii;-’ '_
-dependently-revoluble axially-alined cham-

~

" bers arranged in suitable proximity to each

 tion to the chamber remote from the heat-

[0

other and having adjacent open extremities,
“means for delivering heat to one chamber at
its extremity remote from the other cham-

ber, means for delivering the zinc-suliate solu-

generating means, and means exterior to the

chambers for transferring the contents of the
~ last-named chamber to its companion cham-

ber, substantially as described.

" 2..The combination with a suitable source
of heat, of a calcining-chamber mounted to

rotate and having open ends, one end being

adjacent the source of heat, an evaporating-

chamber also mounted to rotate and having

open ends, one end of the evaporating-cham- -

~ Der being adjacent the open end of the cal-

‘ . .I2 0

cining -chamber remote from the source of

‘heat, means for delivering zinc-sulfate solu-

" chamber remote from the calcining-cham-

tion to the extremity of the evaporating-

 ber, and means exterior to both. chambers

25

~ substantially as described.

for transferring the contents of the evapo-
- chamber,

rating -chamber to the calcining

3. The combination with a suitable soﬁrce_
~of heat, of a calcining-chamber mounted to

rotate and having open extremities, one of

‘which is adjacent the source of heat, an evap-

 orating-chamber arranged in axial alinement

“with the calcining-chamber, the evaporating--

" chamber having open énds and also mounted

| 40

to rotate, suitable means for imparting ro-’
tary movement to the two chambers, and
means exterior to both chambers for trans-

ferring - the contents of the evaporating-

- chamber to the calcining-chamber.

4. The combination with a fire -

_ re - box or
S()'I_H'ce of he&t-’- an open - ended ca,l-cining_ .
- chamber mounted to rotate &Ild_'.havmg. one |

extremity adj’a,Cen_tfthé_ source -of_'héat, an

a

open - ended ~ evaporating - chamber also

mounted to rotate and having one of its ends
as close to the calcining-chamber as 1s con=

45

sistent with independent movement, means -

exterior to both chambers for transferring

the contents of the evaporating-chamber to

. - 50
cated at the extremity of the evaporating-

the calcining - chamber, a dust-chamber lo-

chamber remote from the calecining-chamber,

suitable means for delivering the material to
be treated, to the extremity of the evapo- =

| rating-chamber remote from the caleining-

chamber, and suitable means for imparting

55

rotary movement to the two chambers inde- .

secribed. - . _
5. The combination of two independently-

“pendently of each other, substantially as de-

6a

‘revoluble horizontally-arranged and axially-

alined open - ended chambers mounted In
suitable proximity to each other, one of the .

chambers being a calcining-chamber and the
other an evaporating-chamber, means for
delivering heat to the calcining-chamber at
the extremity remote from the evaporating-
chamber, means for delivering the material

to be treated, to the extremity of the evapo-

rating-chamber remote from the calcining-
chamber, means for imparting rotary move-
‘ment to the two chambers, and means for

7

‘transferring the contents of the evaporating- -~

chamber to the calcining-chamber, mcluding
upper and lower tracks and an elevator for

‘elevating the material from the plane of one |

track to the plane of the other track, sub-

stantially as described.

~ In testimony whereof I aflix my signature B

1in presence of two witnesses. ..
.~ CHAUNCEY E. DEWEY.
- Witnesses: = o '
' Dena NELSON, .

- A.J. OBrieN.
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