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~ UNITED STATES PATENT OFFICE.

HENRY F. CAMPBELL, OF MELROSE, MASSACHUSETITS, AND DAVID H.

CAMPBELL AND THOMAS H. SMITH, OF DENVER, COLORADO: SAID -

DAVID H. CAMPBELL AND SMITH ASSIGNORS TCQ SAID HENRY F.
CAMPBELL; JEANNETTE L. CAMPBELL EXECUTRIX OF SAID HENRY

“F. CAMPBELL, DECEASKED.

APPARATUS FOR CCOLING ORE.

. No. 827,057.

1o all whom it may concern
Be it known that we, Heary F. CaMPBELL,

residing at Melrose, in the county of Middle- ;

sex and State of Massachusetts, and Davip
H. CaMrsrLn and Tromas H. Smith, resid-
Ing at Denver, in the county of Denver and
State .of Colorado, citizens of the United

States, have invented new and useful Im- |

provements m Apparatus for Cooling Ore, of
which the following is a specification.

- Our invention relates to an apparatus for
- cooling, conveying, and elevating sand and
light materials, and particularly ores prepara-
tory to magnetically separating and concen-
trating same; and the objects of our inven-
tion are to convey and elevate sand and like

materials in a closed conductor and to con- -

vey heated. ore directly from the furnace to
elevated dust chambers and bins and to cool

 the same rapidly while in transit. We at-

tain these objects by the means illustrated in

‘the accompanying drawings, in which—

- Kigure 1 is a side elevation of the blower,

hopper, and lower portion of the conductor
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‘the brackets 55, which are cast on the hoj)per.'

1he covers 11 cover the top of the hopper and
fit closely together in such a manner as’to
prevent dust and fumes from escaping.

- ]
3 ]

At the throat of the hopper is an opening

12, ¥ig. 1, having a horizontal metal plate 68,

Figs. 3, 4, and 7, fitted and-adapted to slide

therein to regulate the flow of the material
from the hopper. ' -
13 18 a conductor consisting of an iron pipe

of any convenient diameter and composed of

any number of sections having flanged ends
bolted together 1n the usual manner. |
- 14 1s a blower or fan of any suitable con-
struction connected with the conductor 13 in
such manner ag to discharge an air-blast
therein. | | |

28 1s a supply-pipe for cold water for the
purpose of mmjecting a stream of water di-

rectly into the heated contents of.the conduce-

tor at 59. (See I'igs. 1and 7.) In Fig. 6 we

o

70

have provided the pipe 28 with a nozzle 60,

having perforations 27 therein for the pur-

pose of eausing a sprayv of water to be dis

,
and connections. Fig. 2 is a side elevation of | ¢l arged into the ore. . The form of the stream ?
‘the upper portion of the conductor, one of | injected into the conductor is not essentisl to

- the dust-chan. sers, and a vertical section of | our invention and may be modified in various
the bin on the line 2 2 of Fig. 9. Fig. 3isa | ways. | 1 | SRR
vertical section of the hopper and conductor, | 59 is a branch of the conductor 15 and is 8a
showing in elevation a modification of the | screw-threaded on the inside to receive the
means for conveying the ore.  Fig. 4isa ver- | screw-threaded end of the supply-pipe 28.
tical section of the hopper and a portion of | It is obvious that other methods of joining
the conductor. Iig. 5 is an enlarged longi- | the various parts of the conductor and its
tudinal section of a portion of the conductor | connection than those shown and deseribed 8 5
and one of the water-jackets. Iig. 6 is an | may be employed without departing from |
enlarged view, partly in section, of the spray- | the substance of the invention. It is only
pipe and a portion of the conductor. Fig. 7 | necessary that the joints shall be water-

1s averfical section of the hopper, showing the | tight. .
“conductor partly in section and partly in ele- The pipe 28 1s provided with the cock 29, 9o
vation. Fig. 8 isaview, partly in section and | having an index-pointer and & scale 61 to in-
partly in elevation, of a modification of the | dicate the degree of opemng of the pipe 28.
conductor shown in Fig. 7. Fig. 9isalongi- | 14 and 15 are water-jackets surrounding
tudinal section of the bin inclosing the.dust- | and inclosing portions of the conductor 13,
chambers, one of which is shown in section | the details of construction of the water- o5
and the others in slevation. - - | Jacket 14 being shown in Fig. 5. 17 and 21
~lake numerals indicate corresponding parts | are nuts which constitute the heads of the
throughout all of the figures of the drawings. | water-jacket 14 and are fitted to the screw-

. Referring to the drawings, 10 is a receiving- | thread upon the outside of the conductor 13.
hopper of any convenient shape and of any | They are connected to the water-jacket 14 by 1ce

suitable material ™

C - means of the rings 16 and 20, which have in-
11 represents metal covers hinged st 54 to

| ternal screw-threads fitting the screw-threads
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- of the conduetor
~ serve, the purpose of
-ductor for unitine

15

20

(shown in

‘upon the heads 17 21 and: upon the ends of |

the water-jackets 14. 19 and 23 are lock-
nuis between Whi(‘,}} and the heads of the Wa-
ter-Jacket are suitable packings ‘18 and 22,
which serve to form water-tight’ joints. 24
18,9 supply-pipe, and 25 is a waste-pipe, for
the water-jacket 14. The water-cock 26
1g. 2) is
{.acket. 32 ana 33 are screw-threaded eol-
ars or nuts fitting the external screw-thread
Hanges upon the con-
two sections of the con-
dugctor. * The said nuts are bolted together
in the ordinary manner of Joining the flanges
of two sections of pipe.

they may he re-
34

19 to be first applied to the copductor.

- apd 35 are similar screw-threaded collars or

nuts used for the same purpose as 32 and 33.
The conductor 13 discharges into a dust-
chamber 46. (Shown in Figs. 2 and 9.)
- 63.1s.a metal sheet or plate imn_ledia,tely-ili
front of the discharge end of the conductor

for the purpose of scattering the ore particles
28 they impinge upon 1f by the force of the
air-blast,

In -}ﬁracbi@e % number of conductors and
dust-ch

ambers may be used and ‘may be of

- any desived form.

35

48 represents inclined syrfaces for deflect-

mg the ore tarough openings in the bottom

which openings sre provided

of the.chamber, . .
02 represents metal clips

with doors 65.

- which serve to secure the doors 65 to the

40

~ the adjustment

- comhustible
i

- the top of said bin and

55

6o

the chamber and at the same time
permit them to slide up and down.. Thé size
ofi the said openings can thys be regulated by
of the doors 65. ;

43 15 2 bin made of fire-clay or other non-
material and of any suitable
shape, preferably rectangular in cross-sec-
tion and with one or mozre hopper-shaped
battoms, each
dust-chamber. |
b4 represents angle-irons secured to the in-
ner walls of the bin 45 and supporting one or
more dust-chambers. 47 1s ‘2. ventilator at
i1s for the purpose of
es and vapors

permitting the escape of - oas
collecting therein and may he
screens.to prevent logses by escape of dust.
49 represents the inelined walls -forming
the hopper-shaped bottom, and- 50, 51, and
52 the outlets of the bin through which the
cooled ore is discharged.

1t is evident that a single dust-chamber
may be employed and inclosed in a bin
adapted in size thereto, or the dust-chamber

may be dispensed with and the conductor

 discharge directly into a bin. |
65 . In. Fig. 3 the blower 14 1s dispensed with |

il —

for conveying the ore.

for the purpose of regu-

lating the supi)ly of water to the water- ‘may be circulated through the s

13.  These nuts 32 and 33 |

1t 1s necessary to
employ the said nuts mstead of flanged ends
- of the pipe in order that .
moved to allow the head 17 and the lock-nut

sponding to 31 in Fig. 7.
‘sleeve bearing

of which is directly. beneath g _ _
o - hopper practically full.

ductor 13 in the
| which it is carried

proyided with | A ‘
| discharges into the

1n the casing 30.

‘the operator to

827,067

and other means than an air-blast are shown

‘conductor 57 is closed by the cap 68, bolted

to the flange thereon. The openipg in' the
cap 66 through which the shaft ex ends ig
provided with a flanged bushin% 67. Water

i cooling the ore. | -
Referring to Fig. 7, the piece 57 of the con-

ductor 13 is a gooseneck or curved: section of

69 .1s.a hollow shaft.

aft 69 to'aid
' 75

bearing thereon s serew 38, the whole being
2ctuated by the pulley 70. The end of the -

70

pipe and hgs a branch cast integral therewith

into which is inserted and tightly fits the noz-
zle 31 of the blower 14. - The nezzle extends
slightly beyond the throat of ‘the hopper 10
nto the conductor b0 gv

13, s0 as to gvoid any

80.

tend.@'ﬂ@g of the air-blast to cause, the ore tg
be forced back out, of the. hopper. The noz-

zle 31 is provided with & flange which is bolt.

ed to a flange on the piece 57 to form a joint
of the usual construction. The conductor 18

contracted at 44 to sbout the diameter of the
nozzle 31, the effect of which is to incregse
the velocity of the

_ . e gir-blast gt that. point,
producing a suction

tendency of the dust and fumes
to escape through the hopper. o |

In Fig. 8 a modification of Fig, 7 ig shown
by means of which the ore 1§ conveyed by g
positive movement, beyond the throgt of t]
hopper.

thereon the screw 42
ing actuated by the pulley 39. 3@ 1s 8. nut or
head effectually closing the space araung the
nozzle 41 at this point. 43 18" 8. contraction
of the conductor corresponding fo.44in Fig. 7.

The method of operation of our apparstu«
when used for conveying and gooling ore is.
follows: We regulate the speed of the-fan or
blower 14 so as to create a hlast of air of suf-

Aicient force to carry the ore thr.bjughfthg cOn-

ductar 13. We find ordinarily. that g foyre
ounce current is sufficient. 'Lhe covers 11

are opened so as to allow the admission of a
stream of ore of siifficient volume to keep the
The ore in g pulver-
1zed and heated state is then delivered intg
the hopper from the furnace. The ore de-
scends from the hopper and enters the con-
path of the air-blast by

to the dust-chamber 46,
As the ore passes the point where the pipe 28
conductor. water, i the
Spray 15 mingled with the, ore.
provided with a cock inclosed:
The cock is provided with
a handle 29, termingting in an, Index-finger,
which in connection with the scale 61 enables

form of a fine
The pipe 28 is

of water through the pipe 28. It is unnec-
ess  y toemploy a spray, as the water coming

In omtact with the Hot ore is almost. immedi-

which overcomes any
by reaction

411s the nozzle of the blower corze~’
40 is g revolving
and he-

90

a

IoQ

103

110

11§

120

125

regulate acourately. th@ flow -

ately converted into steam and is carried 130
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‘ore 1s reduced by the watber admitie
1 13

along with the ore particles,
through the LOHdUm{bI .’fi‘, 3
ﬂlI'Ou“ﬁ the m;{}e ...cB

T
mit, th-&, ‘m 1;1@1@. QE 0“’"’ bo en 'EE::{" k., a1
dry catam .,mfi no Emm m—; 2
ig. 7 we have shown's

out & i:}eriﬁ; ated noz 31::
water to the ore. The

2, &t
1.:
1

Enl.—-i

pipe 28 and that in the '%.-*f-"’s-‘-:.ﬁ; "
whieh 18 kept cool b ¥ thie o otwtant o

W heu the ﬂ“a passes 1nto the r:L
46, 1t strikes against the buffor nricd falls

U
dm ' on the inclined suy ui..,, 48, by ?:mm it

tJ Llhii ﬂ F,_ ﬂ !

1S detlected out u}.]."ff‘{iﬁjl ne side {}{}f”ﬂf}t.ﬁh AT,
the bottom. The gases zﬁ‘aﬁ APOTS which

have come up with t’w 018 Li}wuuh ms:, 2011

20

ductor now rise and pass ol § }wm he ven-
tilator 47 in the top of the bin - The doo

65 may be raised or lowered ﬁnu i;hﬁ d: lmﬁhm’n A%
of the ore from the dust- um nbers Tfe,gu—-
lated. The ore discharged from the du
chambers {alls upon the inclined surtaces 49
of the hopper-shaped bottom and

i

L |
.ii-:?

~dehvered through the outlets 50; 61, and 5

30

35

4.0

When the ¢ upnl} of ore to the ] HOpper ; 18 dis-
continued, we find it desirable 1o elose the

covers 11, ‘because there is & tendency of the

air-blast, to e*{pel the IElEL't{‘M&i {rom uhc, hm;h-
per- through' its inlet if the hopper is only §
partially filled. The covstruction shown in
Flg,_ 3 could only be employed when fho char-

acter of the work would permit the useof a

straight condunetor. In suell instsnces the
ore can be conveved by the spiral 3% sud san
be cooled while heuw GORY vwi by bhe seme
devices m‘fd in the same manner hareinboefore
described in connection witin the air-blast,
- In Fig. 7 the nozzle 31 projects so-far origl

45

59

55

60

H5

ore 1n the path of the air-biast

bhevor
the throat of the ho pper thot there is ne teng
eney to expel the ore or { umes out ti
the hopper 10.  The result of so Mmfm o the
nozzle 31 is that the ore is all remon e from

the hopper by gravity and suction wnd is dis'|
charged by the conductor.

This suciion is
further aided b"'f Loe {;{Jiltj'm*{m‘sft £4 of
conductor 13. By empluving the construe-
tiont shown in Wig, 8 gravity and suction

{ "!rljf_"':.

alone are mot depended ipon to ﬂ{”nmf

spiral 42 insures a pdbitl’i’ﬁ delgvery of bhe ore
at tne proper point to be acted upon f:ﬂr fhe
air-blast to tho best advaniags. .
While we have described our ,Lm smnbion
with special reference to ores, we do uﬂt de-
sire to be understood
strictly to this class of material;
include all pulverized materials suscepti
}
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Fl T
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Lo be easity pul together :'1.11{;5 ts ien ..;x,rm,"“*‘
After the water passes through the jackets
10 is somewhal heated; but, if fifwirﬂ{l 15 can
Do used 1o wed sepa ator, Bk .Utel the
wabter hins Decome cool i may be used over

SREARTR

1he joints of the various sections of our
Apparsius are very simple and ﬁf:itﬂl-tlght
ard are “ﬂ-wﬂu}ﬁ ot being faken apart casily
CABTSH: {ii shinnod, |

f” eatinent of orfes for magnetio sepa-
cabion it i ,ii':'f:{"'i'z ortant to coo! the ore quickly
aiter its discharoe from the :’f;_*:.r_nm:-e?h;ém the
degree of exposure Lo heat must be accu-
rately contreiled bir order $o oot the hest re-

EESIEE i) YeNTion eno J;}iea us to take the
directly from the furnace info the honper.
wves the are th muwb L 16 Con-

O
auelor 18 iﬂ W
paszage to Li. ¢t contact m{h cold water and
to the cooling effect of the water-jackets,
which may be ar anvﬁd to 111(;} ose so much {)f
the wnduttw the mmtmcter desires.
1he apparatus enables us to elevate the ore
in its transit and to locate the bin at the

.,
L5

‘most convenient point for the delivering of

the ore inte the separating-machines, if suﬂh
It also e mbleb us to c,a:mfﬂe the
cing ¢ooled and delivered from the.
CDATR tm o-machine, and there-
st and fumeb Whl(...h are ab
1 .;Lbu‘t-ﬂ‘ Wi g the ore is
.}

ofe wnile b

{mn.ﬂeqot 12 8¢
by tu avoid di
bines almo
mm%ed in
f:n.,l 37 f‘fﬂg; P%

1)
; ]
*rqml‘}‘ I3

i

S{ 8 i

nodoading oY moving sand or
erials our apparatus is espe-
b fiss the Im ortant .1""1?"&“1-

ﬂth."f-...rl i '

tope bhat the meterinl 18 driven Dy the aib-
Lu At andg there 1 0o obstruetion to its ‘LTﬁ,wl
bo the outler o vhe og nduchor,
FWhat we eluim, snd desire to secure by.
g~

:]Eh..d tfi:f-.h :}3 ,‘Ff!lﬁ"‘if.f. }5:!""'"' _
. Inana ”}j"} atus for conveying and cool-

ore. he sombin mm i nnits e wh CONSISH~

\..J . '-Lj

CHUSING A w‘s;*ﬂlﬂ..tmﬂ of
1 A0 %u, sald central con-

m
J‘-‘i}ql‘"“h T

ings, and s i jacket m*u_:;%uw of & eylinder
Ei?'li], Uﬁ”ir Ll .‘”Ufuiﬂ lLu El‘i“'l“ H‘L'n_l,t g )ﬂ"elb }f G{}ﬂ"'
nocted together by ular F_,f—a‘ﬂw-—t}"z.readod
rInes -

™

2. Inanapneratus for conveving and cool-
ngoore, a o ;::*f‘*nf:ﬁa}:: meais for discharging

:"l"lh—ﬂ"F
-

av adr-Rlast mibo s fi LTI w or, nieans for
fiifti?f:‘ﬂi,:.h%il-l“‘éfi‘nfﬁ?; mnierial 1o Ham f:fmd uctor and
{ S l 1!' {Uu o l.i.‘{.i f ] Jl “ruut{l FGﬂdHGtO )

mbo the pe L
naving g cond derLLUll 11 }
at & point bey mst
charged 1nto Li W BAMEe, a1

1' Yy Tu oy B Lk 1 -:! 1' ; “{r' { ‘i
w Yy L b
E.J =|.. ’..E...; I &:,,' . ..Ek g. } 1 'f ",_ ....! ..h.; }

y
:
d_ satd conductor
bewmd. sa1d

i inyimediad
~of being conducted and elovated in the man- | contraciion umibm d »,"’ i & waber-Jacket
ner described. In the emploviient of the | surrounding said condue LOF, 1ea % Lor daus-
apparaius (he‘*bcuhuﬂ for thals purpos: the ;g acireul :i._i;ntma'?}f water through said jutket,
Loellz};.) devices ma, Y. ne dispex s.m:d ith, "Phe ‘; myl saldt jucoel consisbing of ¢ cylinder and
water-1acket htl‘f_, hown are ¢ :_Iiﬁ?ﬁf}"fﬁi e | erreutar nubs fornung the heads thereof con-

L*ﬂﬂmdaj S0 J%‘Gf mg 1610 its

-r { aroeter nhweﬁf'
i t wrial 18 dis-

70

75

3G

Qo

95

l'uo

105

O & *:;mzﬁ cond m*r}l‘} i Jocket inclosing

I1Q

£
ductor having its ends provided with coup- .
the |

11

N

130

130
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- der and circular nuts forming the heads thepe. I

‘nected’ together béy _
rings; & feed-pipe discharging water into said

"

annular serew-thraaded

conductor, and mesns for regulating snd rep-
istering the supply of water Lherein. :
. 3. Inanapparatus for Conveving and cool-
g ore a conductor provided with a goose-
neck at the receiving end, g hopper arranged
to discharge therein, a nozzle. entering said
gooseneck, means for disecharging an ajr-
blast into said, conductor through said noz-
zle, said conductor having a contraction in

~1ts diameter at g point beyond. where the air-

blast is discharged ‘therein, and said con-
ductor being expanded immediately beyond
sald contraction, combined with o water-
jacket surrounding said conauctor, means
%or causing & circulation of water through

said jacket; said jacket consisting of a, eylin-

—

BR007.

of, eonmected together hy
threaded rings, and & feed-pipe dischargin
“water wto said conductor, and provided. with
- a.cock and gage for regulating and register
ing the fow of water through the same,

in testimony whereof we have
set our hands, m presence of two subsgeribing
' witnesses, this 18th day of September,.1903.
_ - HENRY F.CAMPBELL.

1

-DAVID H. CAMPBELL.
| LHOMAS H. SMITH.
- Witnesses t6 signatures of Henry F. Camp-
bell and David H. Campbell : |
| Liver L. Bricas,
Cuas. ¥. Perxins. ,
Witnesses -to signature of Thomas H.
Smith: i ' .

G. Howarp SunpLuy,

Mayue A MGDGNALD.

emmular serew- 2o

bereunto 2:
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