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B epphmtmn ﬁled June la, 1883 ”\emef{el ) o

[ ) (:&ZZ wmom z,t nrw cwwewn

S Be it known tlnt I, I‘REDBRIQ A LUGLF\I—[.
i L l._;-_:BACH of the eity, ceunty, and State of New |
R ".Yorlr, h‘we 111vented a new and useful Im-f
.. 5 provement in Apparatus for Pulverizing Ores
C T '-‘111(21 Other Substfmces ot Whlch th(? fOHOWHI‘-’"ri'

stances by concussion or. impact. of_ said sub-
. stances, when catried in a current or OppOSlIlg_f:

. currents of superheated steam, compressed alr, ;| :
;z__'weter -or- other aeriform ﬂmds 1111der emta,l:)lefj
“pressure, t0 a focal or central pmnt

The Saad mventmn consists, in the 111‘1111 of

3 .ilmprovements upon a former invention ror” |
o gimilar purpose,shownand deseribed in Letter s |
B S Patent of the United States oranted February |

::_-__nz 1881,No. 238,044. Inthe SEtld formerinven-

LAl 20

. were drawn or. 1ercec1 by steam or other fluid;

‘md these tubes’ were so fl,rramed th‘lt the op

s

L

ao'amst one cmother, cmd the tubes tnrouﬂh'
A -f_whleh the steam or fluid passed formed an an- .
o0 nular opening around the centr al supplv tube, -
... .through which the material was drawn, the._.-
S o Usteam from the annular Openmﬂ' drftwmw the
material from the central supply. into 1ts cur- |
_rent and foreing it into a wearing-tube, from
~which it was dlsclnrn ed to meet the opposmg-._"
.. .current. It has been found in practice that
4. these tubes are difficult to: adjust, and that

. 35 when: worn:oub by the ablaswn of the ores. the,f
. expense of replacing them is very great; and |
.o it has'been found that the dlstence between_'f
oo the nozzles of these steam or air tubes and the
pomt of unpeet was too great, thereby wealk-
S 40

ening: the foreeé of the curre:ut and: that the

oo passage of the! St@‘b!ll or: other ﬂmde threugh,’; |
T fif-;::-';;.l--___;f'_‘;fj"f;-j‘;..§;j_-;-. mnular nozzles weakened the foree of the |
... . .steam by friction; and such annular nozzles:
oo were difficult to construct with accuracy; and |
B it was also fouurl that the means employed for
L “discharging: the. pulverued material and the
i . exheust ste&m mr or other gases Wele 1mper~'-

fect

1 m Flg. :l 111 whlch the heemer pqrtleles of the me“

nozzles for checlmrfrmﬂ the Ste‘tm "md or ee, by
‘which their lenoth may be more reach]y ad-
Justed, and the worhmﬂ made more efficient;
‘second, by providing 1mproved wearing perts 5 5
forthe tubes which canbe. easily removed and

- | more Ghe‘tp]y constructed; third, by provid- -
S WIy 111vent10n relates to 1mprmrements upon',_;
SER S __f*"'f-*ij:apparatus for pulv‘erlzmﬂ' ores and other sub-

ing an improved exhaust- e‘rtensmn connected.:.
fw1th the pulverizing-chamber, I aceomphsh
‘these objects by the HlBCh‘tIllSlH shewn in the 6@
‘accompanying drawings. |

~ Figure 1 represents a eentl al vertlcfﬂ front
,_fseetlon partly in elevation, of my 11]1131"0ve(1

| apparatus; ‘Fig. 2,8 eentral vertical side see- .

“tion of the. S’Lme, with parts-in elevqtmn and 6 5 f

-,fI‘lﬂs. 3, 4 fmd shew enlerned VIBWS of de- -

tails, .
Slmlhr ]etters refer to Sl mllqr parts th 1"011 ﬂ*h

_;0ut the several views.
t1011 ‘rhere were Cer tam tubes throuwh Whloh_ 1
- the ores or ‘other.substances to be- plllVﬁI‘l?‘ed

XX repreeeut the frf.ime Wmh of the :m.: 70
.:ch111e P, the main hopper for the oreor other
3m‘1terml to be pulverized, and D’ D’ the sec-

| ondary hoppers supplied by the two branches
| of the main hopper. DD are ore- chftmbers

-'Qt the bottoms of said h0ppe1' L o 5

"B is the main supply-pipe for. the super"
11esttec1 steam or other fluid; having two..
branehes ‘A A, which Sheuld be made Wlth as
few anfrles as. possmle. o : | .

T is the pulvellznw c]mmbel 111t0 WhlGh 80_"”
__Opeu the wearing conducting -tubes B E
| through which the steam or other flaid and the
“ores: or other material to be pulyerized are-
___dlech.:tre ed together, asin said former patent, =

Q0O represent ed]ustable nozzles, hamnﬂ* 8 5?;:";;:,_;51
reducecl openings G G, screwed into: thelr exs..
tremities. These - nozzles are attached tothe = -~
'-;S“PPIY 1311)es A A, end form ‘their dlseha,rﬂ-.__-“ L

[cha,mberq form the bottoms of the. h0pper
D" D’. The discharge of steam from thenoz- -
-'i_z]es O O d] AWS the wl‘enlllmtetl oree frem the E

f_throuo*h the Ch&l ging ore- eha,mbersD D Whlch 90};15-'_

e

part of Sfud chambels, and dl""tWS them lnto 95?_.._ _:

‘the pipes EE. - These chambers D D, I prefer
to have annular and completely Surroundmg

| the nozzles O O, so that their lower parts form -
The ob ects of ﬂns 111ve11t10n are fo remedyf_ !

these def{_,ets ﬂrst by promdmu an. 1111-,.;

a sort of pocket below those nozzles, as shown
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granulated material (which might close the [ atmospheric preésm*e within the tubes E E,

- pipes E- E) naturally gravitate and are re-
tained in said pockets, from which.they may
- be drawn in any convenient manner. These
‘5 chambers D D may, however, be formed so as
- to surround only: the upper portions of the
- nozzles O O, the bottom pockets being omit-
ted. The nozzles O O, with reduced ends,
~extend into said LhELI'ngG’ chambers D D, and
terminate near the inner ends of the tubes B
K, which correspond with the tubes A A of
* said former patent.

10

© exit ends, so that the passage of the granu-
15 lated substances toward the pipes E IZ may be

~ facilitated, and at the end of each of these
“nozzles O O is:a reduced cylindrical passage,

¢y forming a small aperture for the passage of
. the jet Of steam or other fluid. Instead of
2¢ being tapering throughout their length and

~ formed of one plece of metal, the pmts O O

- may be formed of a .straight: piece of pipe, |
~with a small nozzle having a reduced opening
The size and form of

serewed to their ends..
25 the inner construction of the apertures at the
- ends of the nozzles O may be varied to suit

- special requirements, so long as it constitutes,

- i essentially, a pipe of reduced size; but the size
. E which has proved the most effectual for gen-
3
Oi sixteenths ofaninchlong by five thirty-seconds
- 1of an inch in diameter.

- shown In the drawings, and herein described,
gives greater {orce to the current, with much

35 moreeconomy of the poweremployed, together |

~with simplicity of construction and ease of ad-
justment. The interior of the nozzle may be

formed tapering up to the small aperture at

the extremity; but when working with super-
heated steam orcompressed air under a Press-
ure of one hundred and fifty or two hundred
pounds to the square inch, the inside end
of the tubes forming the nozzles O O should

- preterably be macle as shown in the drawings,
45 as there is less friction produced with thls
construction. Thenozzles O O are adjustable
in their length by one or more loose rings, cc,
that may be packed behind them at the pomts
where they are screwed into the backs of the
chambers D, the nozzles themselves being
formed to be turned by a wrench within the
chanmbers DD byremoving the hoppers D’ D'.
By this means they may be brought nearer to

40

50

or farther from the pipes E E, as the case may'

55 require.
. The pipes E E are composed of hard metal,
preferably cast upon a chill, and are prefem-
bly joined to the charging-chambers D D by
the bushings L H, in which they are suitably

6o sécured bythe screws V, and they open into
- sald -chambers D D with conical or flaring
mouths, into ‘which the ore and steam easlly
pass. The inner diameter of these tubes is
~such that whether steam or air is discharged
65 from the nozzles C O the force and expansion
" of the currents are suf

The exteriors of the noz-
zles are preferably made tapering toward their:

eral purposes is a cylindrical opening ﬁve'--

The form of nozzle

fficient to dlsmee the |

whicly causes a partial vacuum within the
charging-chambers D D, and draws the ores -

or granulated substances into the tubes E E.
I prefer to use the bushings H H to hold the

tubes Ii I, because those tubes are the only -
parts subjected to wear; and by making them -

separate from the bushings they may be re-
moved,when worn out, without throwmg away
any great amount of material.

75
‘The bushings
H H are made to taperat the ends toward the

nozzles G 3, as shown in the drawing, Fig. 1,

so that their inner ends form parts of the sides

of the conical chambers D D, and thus suit-
able space is left around the nozzles O O for

S

the passage of the granulated substances into =
the conducting-tubes E IL. The bushings H I

are removable, and are held in place by serews

H’ H', passing through projections cast upon

the sides of the pulverizing-chamber ¥, as

shown. This feature of the removable bush-

ings and pipes K K isof great advantage, as it
allows the wearing parts of the apparatusto -

9o
H H may, however, be dlspensed with, thouﬂh. o

be made of much less weight. The bushings

with less economy. by making the tubes ol E

much thicker, and attaching them directly to

the sides of the pulverizing- “chamber F by the
screws H': The tubes E IE are provided with

flanges E' at the discharging ends, which over-
lap the bushings H H and prevent their abra-.
“sion by stray particles.
distance from the dischar oing ends of the tubes

E K to the point of 1mpaet to be about an inch
and a half, and that the best distance from the
nozzles O O to the point of impact is about
from four to five inches, though I do not con-
fine myself to any particular distances.

‘In the patent issued, as above stated. the
means employed for discharging the pulver-
ized material and the exhaust-steam, air, or
other gases from the pulverizing-chamber F
wereimperfect. The presentimproved appa-
ratus renders this important part simple and
effectual. It consists of an exhaust-extension

- part, I, at the top of the chamber F, with a

steam or alr jet exhauster, I, 001:131st1ng of a
suitable chamber, F? connected with the

chamber F by a pipe or in any other suitable

manner, in which chamber ¥* is a jet-pipe, I,
provided with a small nozzle, I?, which pipe,
being supplied with a suitable fluid under

pressure, draws up or exhausts from the ap-

paratus the finely-pulverized substances, to-
gether with the exhaust-steam, air, or other

T have found the best : o

YO

110

115

120

oases employed, depositing the ﬁnely pulver- B

'1zed material into a suitable chamber, T, pro-

vided with screen U, outlet S, and suitable _

discharge-hopper valves. When superheated

steam or other dry fluid is used, the jet-ex-

hauster I should also be supphed with the -

same Huid. An opening, J, under the pul-

verizing-chamber allows the coarser pulver-
1zed substances to fall’ or pass through.into a
conducting-spout, K, leading to suitable re-
ceptacles for bolting and sizing the materials.

130




’ﬁet eteqm te pass hh rough when 1‘eqmred ae-_;;:-

. oceurs by condensation when starting the ap-

pal atus.
SRIT AN ]nfr or C]DSIHD E:SG'LpE‘ plp& L &Ild GXhELL'lSB BK-.
: ‘tension part ', when. required. .
. izing-chamber Tis. provided. w1th a suitable |
... - opening for obtaining. easy access to the wear-

A ‘damper, M, provides for -open-

The pulver-

mg and removable. parts of the dpp‘LI"‘LtllS ,

.which is provided with a cover, N, a dis-

Gharge regulator, R, Fig. 2, smtab]y arranged

111 opening J, aud nnde adjustable by a set |

| : SCP@W pTDVIdE'd fOI‘ "L Iree dlseha,rge of IIl‘éLte-.
N T --:{{;rlal and prevents an excess of air bemﬂ drew
i:if-111to the pulver'lzmn* ehf:,mber I, iR

. rent.

The 1mproved apparatus, havmﬂ two 01:)1303-;

and one or all arranged

25 to dwscharge their currents against a solid Sub- |
”,jf';’:}"fi’f’ﬂ?i-:f_.-::::i_;etfmce, mstefa.d of against an opposing cur-'
L ‘This can be aeeomphshed in the op-
i ',ﬁi_"“if._jf:;;;_."3_-_5;1:)051110* current appamtue by removlnw one
'5.‘::55-*"95*j?f.'-’-;'.-;Eé:-g.j.;;gj‘,ﬁnezz,le O and inserting in its place a. twht
fitting plug to close: the steam or air- eurrenb;_
o from dlSGh‘LI‘UH]ﬂ* on that side,and by dispens-
. ing with one bushmﬂ* H and tube E and in-
f:ff@fi"5i?5S-;%ff"i?-i?.f;j;._f_;!sertlnﬂ' in their place a solid plug or bushing |
.+« for the one current to be discharged (lg'tll]St 8
' This arrangement of currents ‘md impact may
| .-;-{_;15';_be adOpted for pnlvemzme soft- or easily-fri- | ¢

. able substances having no hard or gritty char- |
- acter that will abrade or wear the solid. ‘bush-
~ing or impact base; but it is not adapted nor
 .economical for DI‘ES or ether hard minerals,on
- account of the or eat wear '1,11(:1 destructlon of
- the impact base, S
. In the practical WOI‘LIBU‘ ef the 1mpr0vedlf i
'_f;ff‘Lpp’LI“l’fLIS 1t 18 very. essentml that the steam
o745 vor other eompreeeed gases. employed shouldj_
. beintroduced into the apparatus in & thor- |

ouﬂ*hly dry cendltwn in order to pr event any.
;;f’:'ff’f“’*f';'fé'iif";};-:-fj_f;__mmsture up(}n the enbsmnees durmg the tlme

ThlS impor t'mt re-”i

50 ve

ve 1‘1&&131011 ‘md Slzmg.

j'qulremenb 18 aeeompllshed successtully and;_
~o.0 economically by employing suitably - con-

-stractedsuperheating apparatus, which is suit--

. ably arranged in connection with | the im-

s

proved ap pa,ratus and asteam-generator. The

Superheatmfr ‘apparatus may be placed di-
}'f-j:'.:%.::iif_-.:reet]y w1th1n a suitable part of the steam-gen--

‘izing ‘purposes,

,;';Qj{ﬁ".éi']:}éi.s‘?ﬁ;j;_':}_f;_;;;ésep‘wfttely with suitable connections by plpesf
.60 and valves between the generator and the
.. pulverizing apparatus. -
. the superheated steam may be varied accord-
- ing to the requirements.

The tempemture of

Forsimply pulvep
600° to 700° Fahrenheit is |

65 sufficient to render. the .pulverized su bstances
;:_dry When dlschwrwed fmm the ’l]_]p&l"atl‘l& A

. erator, or it may be constructed and armnwed_' '

[

Oopposing currents.

-_Chcbllle‘:I' D, nozzle O,
having ﬂ‘uiwe ¥,
Zsubstfmtmlly as dBSCI‘Ide | = o
- 2. The combination, in a 131_11ve1"1zer of the o
| chamber D, nozzle 0 wearing-pipe E, and
bushing H, subeta,ntmlly as descr 1bed. - B

much hwher tempemture is 1“'eq111red When 113

18 deslred to effect or. partially volatilize and -
‘eliminate sulphur, arsenie, antimony,
Suitable non-conducting coverings sheuld be -

&e.
provided for: the Supp]y 1311:)65 B end A A to

‘retain the heat.

The operetmn of my s‘u(l uwentlon is as

| A A,-and be discharged throuﬂ*h the nozzles
'O O into and threuoh the chambers DD,and =
direectly into and through the pipes E E, cre- 85 B
“ating a partial vacuum. in the said elnmbers o
D D, and drawing into the current of fluid
in the pipes B D the granulated material
from the said chambers DD The said mate- .
‘rial is then discharged by the force of the 90 o
steam into the said chamber F, and is pul-
verized by the impact and attrition of the two

| The heavier particles of
‘the pulverized material will fall into the

7]f0]lows The hopper P, and from it the see- o
-ondary hoppers D" D’ and the chambers D D, 7 5 .
‘being filled with the ore or other material to |
be pulverized,suitably granulated to allow its
passage through the. apparatmq, and the sup-
ply-pipe B being: connected with the source. =~
I'from which is Obmmed the superheated steam 80 R
| or compressed air or other fluid, the steamor, = =
_ Afluid will then pass through the bmneh pipes
f?;@@f.'f_ff;:,;.-;_ﬁ;ffgjj.i:;j;'gg';_,_[jj’lllﬂ‘ current plpes or nozzles o) O and charg- |
o ing-chambers D D, can e*’tsﬂy and qmckly_
,f,ﬁ;;3;,ff_;f_-f?g_?ﬁ;j@_j}:_{i'_;.'if;-;j_;i;be changed into an appfu‘*atue having but one
o 20 curr ent pipe or nozzle O and ehmrmne-eh&m—i
v berDjor special apparatus may be eonetrueted-'_
L :;;havmg several current-pipes with nozzles O
. -Oand charging- chambers D Din position par-
" allel with eaeh other,

opening J, and thence into the conducting- 95

spout K, lea,dmgto suitable receptacles,while ~ = .
the 11'3"111]61‘ particles will be carried into the ;_ zf. L

| _'exheuet extension I, and thence through the
jet-exhauster Iinto smtmble recept ‘mles.
‘coarser. 1)31"1:101@8 can,

if desired, be passed-
through the fmpp%ratus more than Once nor-
‘der still further to: pulverize them.
That which .I claim as my 1nve11t1011 and B
.- desne to secure by Letters Patent, is— =
1. The combination, in a pulverizer, of the“.
and wearing-pipe B,
constructed end axmnﬂ*ed-_]j -

The

3. The combmatwn in a pulverizer, of the

-_chfl,mber F chambers D nozzles O, wearing-.
Ppipes B LK, :md buehlnﬂe H H, substantmlly;
as: de&,cmbed

4., The eomblnetlon in a pulveruer of t]le'_'_- R

-eha,mber F, wearing-pipes E E, having flanges

E, and (,h'lmbers D D, Su])stantnl]y as de-

scribed. - - |
5. The combumtmn in a pulvermer of the”

120

chamber B, wearing- tnbes IR, chambels D |

‘D, and adj ustable steam 1uozzles O O Subetm--{ S
--ftlally as deseribed. o
6. The combination, in a pulvemzer, of the o
*ehmmbers D and F, (.011111111111(,11;1110 with each
other, and an ad] usta,ble steam- nozzle, 0, sub |
-St'mtlally as deseribed,

155 '

7. The combma,tmu m 2} ptllver'lzer of the:

''''''''

‘steam- nozzle O, with remomb].e reduced open- .
ing G, the tapering chamber D, and pulvemz?
mg ch*mmber I, eubetantmlly ‘“bs described. - -
The eombmatlou ina pulverlzer of the_- S

130
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chamber D, . steam - pipe A, and adjustable |

steam-nozzle O, substantially as described.
9. In a pulverizer, and in combination with
the pulverizing-chamber I?, the chamber D,
5 the steam-nozzle O, and the jet-exhaust ap-

paratus constructed and arranged to draw

the pulverized material, exhaust-steam, &ec.,
from said chamber, substantially as described.

10. The combination, in a pulverizer, of the
removable bushings" H H and wearing-pipes o
Ik B, substantially as described.

FREDERIC A. LUCKENBACH.

In presence of— -
C. WyrLLys BETTS,
JOSEPH H. MARVIN.

- sy e ¥
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