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To all whom it may concern
Be it known that we, Henry ¥, CaMpPBELL,
residing at Melrose, in the county of Middle-
sex and State of Massachusetts, and Davip
H. Camrrin 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 in 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—
" Figure 1 is a side elevation of the blower,
hopper, and lower portion of the conductor
and connections. Fig. 2 is a side elevation of
the upper portion of the conductor, one of
- the dust-chan. sers, and a ~-ertical section of
the bin on the line 2 2 of Fig. 9. Tig. 3isa
vertical section of the hopper and conductor,
showing in elevation a modification of the
means for conveying the ore. Fig. 4 is a ver-
tical section of the hopper and a portion of
the conductor. Tig. 5 is an enlarged longi:
tudinal section of a portion of the conductor
and one of the water-jackets. Fig. 6 is an
enlarged view, partly in section, of the spray-
pipe and a portion of the conductor. Fig.'7
1s avertical section of the hopper, showing the
conductor partly in section and partly in ele-
vation. Fig. 8 isa view, partly in section and
partly in elevation, of a modification of the
conductor shown in Fig. 7. Fig. 9 is a longi-
tudinal section of the bin inclosing the.dust-
chambers, one of which is shown in section
and the others in slevation,

- like numerals indicate corresponding parts
throughout all of the figures of the drawings.
" Referring to the drawings, 10 is a receiving-
hopper of any convenient shape and of any
suitable material."

11 represents metal covers hinged at 54 to

the brackets 55, which are cast on the hopper.’
The covers 11 cover the top of the hopper and
fit closely together in such a manner as to
prevent dust and fumes from escaping.

At the throat of the hopper is an opening
12, Fig. 1, having a horizonfal 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 is a conductor consisting of an iron pips

‘of any convenient diameter and composed of

any number of sections having flanged ends
bolted together in the usual manner.

14'is & blower or fan of any suitable con- 6

struction connected with the conductor 13 in
such manner as to discharge an air-blast
therein. ' ,

28 is a supply-pipe for cold water for the
purpose of injecting a stream of water di-
rectly into the heated contents of.the condue-
torat 59. (See I'igs.1and7.) InFig. 6 we
have provided the pipe 28 with a nozzle 60,
having perforations 27 therein for the pur-
pose of causing & spray of water to be die
chorged into the ore. . The form of thestream
injected into the conductor is not essential to
our invention and may he modified in various
ways. : o

59 is a branch of the conductor 1's5 and is
serew-threaded on the inside to receive the
screw-threaded end of the supply-pipe 28.

It is obvious that other methods of joining
the various parts of the conduetor and its

connection than those showsn and deseribed 8

may be employed without departing from
the substance of the invention. It is only
necessary that the joints shall be water-
tight. ,

The pipe 28 is provided with the cock 29,
having an index-pointer and a scale 61 to in-
dicate the degree of opening of the pipe 28.

14 and 15 are water-jackets surrounding
and inclosing portions of the conductor 13,
the details of construction of the water-
jacket 14 being shown in Fig. 5. 17 and 21
are nuts which constitute the heads of the
water-jacket 14 and are fitted to the screw-
thread upon the outside of the conductor 13.
They are connected to the water-jacket 14 by

means of the rings 16 and 20, which have in-

ternal screw-threads fitting the screw-threads
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_upon the heads 17 21 and‘upon the ends of

o

i 4]

- ductor for

15

.. .of the pipe in order that ) i
moved to allow the head 17 and the lock-nut

20

25

‘a3 they impinge upon

the water-jackets 14. ] (
nuts between which and the heads of the Wa-
ter-jacket are suitable packings ‘18 and ‘22,
which serve to form water-tight' joints. 24
Is.a supply-pipe, and 25 is a waste-pipe, for
the water-jacket 14. The water-cock 26
(shown in ig.
lating the sup
{,&cket. 32 and 33 are screw-threaded col-
ars or nuts fitting the external screw-thread
of the conduetor 13. These nuts 32 and 33
serve. the- purpose of flanges upon the con-

uniting two sections of the con-
ductor. * The sa.ié’ nuts are bolted together
in the ordinary manner of joining the flanges
of two sections of pipe.
employ the said nuts instead of flanged ends
they may he re-

19 to be first applied to the copductor. 34
apd 35 are similar sergw-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 immediately in
front of the discharge énd of the conductor
for the purpose of scattering the ore particles

i it by the force of the
‘air-blast, , ,
In practice = number of conductors and
dust-chambeys may be used and may be of

- any desired forn).

35

- which serve to secure

40

48 represents inclined surfaces for deflect-
ing the ore. tarough openings in the bottom
of the.chambey, which openings gre provided
with doors 65. 62 represents metal clips
the doors 65 to the
walls of the chamber and at the same time
permit them to slide up and down. Thé size
ofi the said openings can thus be regulated by
the adjustment of the doors 65.

44 is 2 bin made of fire-clay or other non-

. ‘comhustible material and of any suitable

45

50

55

6o

65

rectangular in cross-sec-

shape, preferably
i ne or more hopper-shaped

tion and: with one

battoms, each of which is directly. beneath, 8,

dust-chamber.

64 represents angle-irons secured to the in-
ner walls of the bin 45 and supporting one or
more, du_st-char_nbers. 47 is-a ventilator at
the top of said bin and is for the purpose of
permitting the escape of gases and vapors
collecting therein and may be provided with
screens. to prevent losses by escape of dust.

49 represents the inelined walls forming
the hopper-shaped bottom, and- 50, 51, and
52 the outlets of the hin through which the
cooled ore is discharged.

It is evident that a single dust-chamber
may be employed and inclpsed in a bin
adapted in size thereto, or the dust-chamber
may be dispensed with and the conductor
discharge directly into a bin.

. In.Fig. 3 the blower 14 is digpensed with

.

2) is for the: purpose of regu-
ly of water to the water-

It 1s necessary . to

19 and. 23 are lock- | )
| bearing thereon a serew

 ductor 13 is a

i blower 14 so as to create
Aicient force to carry the

827,067

and other means than an air-blast are shown
for conveying the ore. (
38, the whole being
actuated by the pulley
conductor 57 is closed by the cap 68, bolted
to the flange thereon. "The opening in' the
cap 66 through which the shaft exlends is

provided with a flanged bushing 67. Water

‘may be circulated through the shaft 69 to'aid

in cooling the ore. _

Referring to Fig. 7, the piece 57 of the con-
gooseneck or curved section of
pipe and has.p
mto.which is inserted and tightly fits the noz-
zle 31 of the blower 14. - The nozzle extends
slightly beyond the throat of the hopper 10
into the conductor 13, so ag to avoid any
tendency of the air-blast to cause, the ore tg
be forced back out of the: hopper. The noz-
zle 31 is provided with g flange which is bo)t-
ed to a flange on the . 2 join
of the usual construction. The conductor 15
contracted at 44 to about the diametgr of the
nozzle 31, the effect of which is to incregsg
the velocity of the gir-blast gt that. point,
producing a suction which overcomes any

69 is a hollow shaft -

Riece 57 to form a joint

70:  The end of the

70

75

branch cast integral therewith ,
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tendency of the dust and fumes by regotion -

to escape through the hopper. .
In Fig. 8 a modification of Fig. 7 is shown
by means of which the ore is conveyed by a
positive movement beyond the throgt Qﬁ_aw
hopper. 41 is the nozzle &

sponding to 31 in Fig. 7. 40 is g revolvipg

sleeve bearing thereon the screw 42 and he-

ing actuated by the pulley 39.  36is g nut or
head effectually closing the space arqungd the
nozzle 41 at this point. 43 188 contraction
of the conductor corresponding fo44in Fig, 7.

The method of operation of our apparatus
when used for: conveying and gooling oreis
follows: We regulate the speed of the fan or
a blast of air of suf-
ore through the con-
We find ordinanily that & foyrs
ounge current is sufficient. The covers. 11
are opened so 3s to alloy the admission of g
stream of ore of siffigient volume to keep the
hopper practically full. The ore in's, pulver-
ized and heated state is then delivered. intq
the hopper from the furnace.’ The ore de-
scends from the hopper and enters the con-
ductor 13 in the path of the air-blast by
which, it is carried to the dust-chamber. 46,

duetar 13,

! As the ore passes the point where the pipe 28

| discharges into the conductor.

|

water in the
form of a fine spray is mingled with the, ore.
The pipe 28 is provided with a cock inclosed:
in the ¢asing 30.
a handle 29, termingting in an, index-finger,
which in connection with the scale 61 enables

“the operator to regulate acourately the flow

of water through the pipe 28, Iy is unnec-
ess y to employ a spray, as the water. coming
in eontact with the Hot ore is almost immedi.
ately converted into steam and is carvied

95

of the blower corpe~:
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55

‘charged by fl(:‘ conductor,

along with the ore particles,
through the conductor..
throunﬂ the pipe 28
that the guantity is
instantly converted iné
mit the particles of oze t<
dry qtam and not adherin
Fig. 7 we have shown'a st
out & perir\; ated nozzie f
water to the ore. The ¢
oreis r’eﬂu ced by the wabe:
the pipe 28 and that in
whichiskept cool by thes st
When the Pfc passes into
46, it strikes gumbtt
down on the inciined s
ig deflected out uhi'ﬁuf).
the bottom. The gases ;mr* Vi

have come up with he ore through the
ductor now rise and pass ofl ! }wv,ug
tilator 47 in the top of the bin 45

65 may be raised or lowered ana the &

Qb

should

charge

- &
of the ore from the dust- c,mz whers regu-
lated. The ore discharged from the dust-

chambers {alls upon the Snclined surfaces 49
of the hopper-shaped bottom and is finally
delivered through the outlets 50, 51, and 2.
When the supply of ore to the ] jmp‘eﬂr is dis-
continued, we find it desirable {0 close f}
covers 11, ‘because there is & te endency of th
air-blast to e‘{pel the material from the h(m»
per- through' its inlet if the hopper is oN v
partially filled. The construction shown i in

i ig. 3 could only be employed when the char-

acter of the work would pu‘m;.-' uh{} use o >" G}
straight conduetor, L1 such, i
ore cah be conveyed Ly ¢
be cooled while hemu Gonveyed
devices and in the same m
described in connscti
In Fig. 7 the nozzle 81 proje o far beyon d
the throat of the holmei bmu theve is n fend-
ency to expel tl e ore or lume“ out m;m ;
the hopper 10.
nozzle 31 is that bh@ ore is H FOmo
the hopuer by gravity 2nd suction sn
This su
further aided b*f the coutmwwﬂ
conductor 13. By employing the sonstr uc-
tion shown in ¥ig, 8 gravity and su umn
alone are not ¢ *‘pem-eﬁ ipon bo delis 3
ore in the path of the air-blast; Mw
spiral 42 insures 2 pomtxw delivery of the
at the proper point to be acted upon by
air-blast to the best advantage.

While we have described our L! vontio
with special reference o ores, we do ot d
sire t0 be understood
strictly to this class of material,
include all puh’emmr! .m,Lufs' ;
of being condusted and elovat
ner described. In the
apparatus described for'
(,oohng3 devices msa 3 he d
water-jackets here shown are ¢

oo
£ 55

d as ]11

oI

1) wmn’t

s through the jacket

; but, if ’J(‘rali"’(l 15 can
sepatator, and ,Utel the

N d 3 .
ne cool 1 may be used over

""il’iem sevt?ong of our
wter-tight

T

epa-
o quickly
: ac-e, s uhe

SULLS, 8
{)h} (}’l‘ 20

¢ into Liw hu-me

o8 li o ore through tdo con-
5)“0141&, subjecting it.in its
contact with cold water and
ﬁ’m of the water-jackets;
which may be arr an,c:efl to inclose so much of
the conductor the constructor desires.
The apparatus enables us to elevate the ore
in its {ramsit and to’ lou ate the bin at the
most convenient point for the delivering of
the ore inte the separ utm@ -machines, if such
be used. Ii algo e1 mbleb us to cenhne the
ore while being cooled and delivered from the.
furnace tothe senar at'.noﬂnachme and there-
du nd Fames wmch are ab

passage to divect
to the cooling

A8

by tu avoid
tines almost uipcatw-f when the ore is
b\no%ed InJoa dmo or . movmg sa nd or

uaut .mvan—
: riven by the aif-
no obstruction to its LTZIVGI
he oo mmum‘
, and desire to secure by,

s for ¢ SONVEYiT ing and cool-
inuiion of units czwh congsist-
5 cent rh’ vuﬂmw*ﬂn, & Jucket inclosing
18 fur causing o cireulation of
b mud central ¢on-

C()\IJ
-‘mmm“ hen
s by :111.mlu.x ¢

mv of & eylinder
15 thereof Gon-

a5 d
- n.‘ew%hreaded

w1 apparatus for conveving and cool-
e, 4 ”W‘nci ox, Ineans r mbdmrgmg
4 condactor, means for
Pinbo said com]uetor and
of said alr-blast, said conductor-
astion in the diameterthereof
$ Yy n)xi(i 5 i

ere the material is dis-
and sald eonductor
¥y bcwmrl, said

& water-jicket
;emzs {or taus-

urru said jucket,
ng of ¢ cylinder and

—,.J;i apart easily

70

8o -

85

90

95

1vo

105

ded with coup- .

I3

10 heads thereof con- 130
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nected together b('iy antiular screvw-thraaded of, commected together E:Z -ennular serew- 20
rings; a feed-pipe ischarging water into ssid | thresded rings, and & feed-pipe disscharging
conductor, and means for regulating snd reg~ { water into said conduetor, and provided. wit
istering the supply of water therein. ] a.cock and gege for regulating and register

] In an apparatus for conveying and cool- | ing the flow of water through the same.

ing ore a conductor provided with & goose- | iIn testimony whereof we have hereunto 2 5
neck at the receiving end, & hopper arranged | set our hands, m presence:of two-subseribing

to discharge therein, nozzle. entering said ' witnesses, this 18¢h day of September, 1903.

gooseneck, means, for discharging an air- HENRY F. CAMPBELL.
1o blast into said, conductor through said noz- -DAVID H. CAMPBELL,

zle, said conductor having a contraction in THOMAS H. SMITH.

its diameter at a point beyond where the air- Witnesses {o signatures of Henry F. Camp-

blast is discharged ‘therein, and said con- | bell and David 2. Campbell :

ductor being expanded immediately beyond Erver L. Bricss,

said contraction, combined with 8 water- Cuas. . PERKINS. '

%acket surrounding said conductor, means | Witnesses to signature of Thomas H.
or causing-.a circulation of water through | Smith: -

said jacket; said jacket consisting of a cylin- - @, Howarp SUNDLEY,
- der and circular nuts forming the headsthere- ¢ Mayme A. McPoNaLp.

5




