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fhe present 1m>'entmn 1*ehtes to mllls and -

e partmularly to crushing or pulverl?mﬂ' mills.’

© ' Many types of mills for pulverizing lump
and granular material have heretofow “been
o desmned and suwgested and many are now on-
. T'the” market such for instance as mills for-
R f'"-?ondmg or pulverizing slag and’ mills for-
M&tenﬂs of this

o grinding cement’ cllnke]:'
."---'-fclws are sometimes very hard and sh: arp, and

Foud
1

This attrition of the crushing

are most subjected to wear, wear away at a

- faster rate than the harder 1301*1:101’1%? and even-
- tually reach such a state of sur face uneven-
- ness'that uniformity of product can no Iono er_
o be Te: Il?ed
" reduction in the. quantity 0{ material Whlch'
“can be pulverized in a given time. It is then 1
necessary to remove the worn crmhmﬂ ele-
. ments and to replace them with new ones, -
, thus involving a considerable: loss, not. only_’-:

“because of the material and labor cost in-
~volved, but also becmlse of the breal i in output
" due to the. shut down. Pamlcuhrly have the
©+ " operators of cement clinker pulverizing 11"11113"

Furthermore thcre 152 great

~away of the crushing elements.”

~ . aregenerally deswned and inten ded for con-.
tmuon& day and mpht operation, a s}teady’*_ almost indefinite life.
© .. .stream of hard, Sh&rp cement -clinker being
-.ﬁg.-?_l_;,l-;,_']_"45?__]_;60111311:111&113? fed mto the machine. - As the pul-»_:?_
. verizer constitutes an mdlspensable ]mk me

. the cement making apparatus, being inter

poged between the kiln in. whmh the cement*f;{_egmnge belng‘ saved due to the freedom fmm o o

- ~1sburned or chnl{ered and the usual tube mill, gh ut downs

.45 the entire chain is thrown out of Operatmn;;-
varmus WELVS mechamcaﬂv and the mven-" -

R When the pulvermer 18 st{)pped for repairs.

. Manufacturers and users of mills of thls_-:

RS _?'.ff',..'__,,type have for man 1y years endeavored to pro- -
o ovide crushing elements having mcreased weal.
5301:' abrasmn resmuno quahtles, Using or ex-

S ‘the operation of crushing and reducing them
7 to small size or to. powder subjects thh sur-
- faces of the crushing elements to the contin--
-~ ual attack of countless hardand sharp-grains®
~of the material being acted upon, with the -
35 Tesult that the crushmg surfaces are rapidly -
- worn away. _
. surfaces or elements cannot proceed very far,
. of dourse, before such surfaces lose their 01‘1&-?_.:_'
- inal contour becoming pltted as the softer_
. gq portions of the metal, or those portions which

Pperiences have,
the hardest and toughest nmtemals heretofore
'._belleved to be: smtable for the crushmg ele-
ments of such a mill have not been 511ﬁlclently- _
resistant to the abrasive or cutting action of
‘the materials being pulverized 'md that, with
any such known matermls the period of use-
ful life of such elements is entirely too short,
-much shorter thm th‘it of the Other movmﬂ‘
'fparts of the mill. -- g
© T have-now dlscovered that an a,lloy of
cobalt ‘and other metal s ‘of the chromium PR
'- 21"'01113} such for instance as that disclosed in
dssued to Elwood
t- Haynes, and thh *1.1107 is well - known‘-:_'75f
~throughout the nmchme tool mdustry, hasre- - o

- Patent NO

suflclentlv hmd and tough for the purpose. .

s1ve abrasive actm n of ‘the clinker.
lmwevel demonstmted that

1,057 423

For instance, in a cement mill the crushing -
“elements of whmh wmpusmﬂ respectively a

stationary ring and three roliers which have
rolling contmt ‘therewith, T have f%brlcated-
the 1‘1110 and- 1’*011@1‘8 of chilled i iron ‘and vari- .
ous. :,LHOVS of steel, in the endeavor to find a o
3 metal which woulcl stfmd up Tunder the ehﬁ{,a-{ e
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PENNSYLVANIA ASSIGNOR TO BETHLEHEM_L'_::_ i
 FOUNDRY & MACHINE COMPANY, OF BETHLEHEM, PENNSYLVANIA A CORPORA-

:]_3“1‘11116111,111‘7 Ayith %11 metals thouﬁht to be},‘."'_'i_i

thable ability to resist abrasion when fab- - i

as pulverizing mills and the like, o‘reatly

creasing the lenfrth of useful life. of such ele—.
ments. and promoting umfommty of product.
Thus, Whﬂe the perlod of usefulness of tlle.jf_-?;.;'._’-_-

ricated into crushing’ elements of mills, such .

80

cr “"‘*hmﬁ rings of the cement mills of the ring’ =~ - .

of which is L‘memted of this. alloy

R - and voller t“ﬁ pe; with ‘which I am most fa- =
. g5 been inconvenienced by ‘the rapid ‘wearing ¢ miliar has hetretofore been qmte short, I "

. e i
Such. Hllﬂ%-"' . o

find that a ‘crushing’ ring the active %11rfaoe_:
hd,S ELI] L - ;_:'._fjﬁ'. o
“The’ benefimal effects
of thm umprovement ftre obvwm the grind- .
1ng - surface retaining its origin ‘11 contour._,[g:g*-_'-;'-ff'r’_}',f';_:',
v thus insuring absolute uniformity of prod- .
=~ uct and maximum output and: mu ch time and = SR

tion-is not limited to any pfwtlculqr type of e

mill, it being obvious that crushing surfaces - -
fabricated of the! alloy specified may be util-- =
._ _1zed m: Iml]s Whlch vruwy Wldely in. Sp601ﬁp TL.,J ,
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deswn and constructlon, that is, the inven-
tion wﬂl be 1 LOUHC useful wherevel means 1s

pI‘OVldCd for crushing or grinding materials

~ of such hardness and elml pness as to pos:;ess

~are incorporated is illustrated
~ample, Figure 1 being a perspe

 1¢g-the mill and Fi 1gure. 9 being an axial section

marked abrasive qualities.
~ In the accompanying drawings oie iorm
of mill in which the novel cr uf'hmf“ elements

through the statlomu y CT ushmo ring, dlsclos—
ng two of the cr ushing rollers. |

This mill comprises a. base 10 Whleh sup-'

ports the crushing ring 11, and a revoluble
table indicated ﬂenerahy’ at 12 , which carries

three cr uahmo rollers 13. The 1ev01 uble table

12 and ring 1L are concentric and, as the head

-' “each roller a feed chute 14 by means of which
a4 stream of clinker is dlscharfred The table
T evolvee so rapidly, however, that each par-

)

is:rapidly revolved
contact with-the cylindrical inner erushmg'

surface of the ring, as can be seen clearly froin
Figure 2.
18 adapted to be 1evolved in the direction

, the IOllul"S have rolling

In the mlll 111118t1"ated the table 12

of the arrow A. Tt carries just in advance of

 ticle or lump of clinker as it :fe] Is downward-

<30

_.'rmo*

ly along the face of the stationary ring. 11.1s
oveltaken by

that roller which 1mmed1ate1y

follows and is crushed between the roller and

_ That portion of the product which is
reduced to the required fineness passes |

through a small mesh screen and falls into a.

hopper.
through the screen are reﬂround ‘means be-

g prm?lded to collect stich particles and

_again 12)‘188 them -between the 01"111(11110* sur-
.faees - -

Any particles too large to pass

"The action of the rollere n catchuw and

. LI‘HShlI]U hard vitreous lumps of cement
clinker 1esul s 1n rapid wear of the ring 11 1n.

- elongated patches or areas, in the event that

- the ring 1s fabricated of any metal which has
B _..heretofme been emploved or suggested.

To-

-ward the middle of the ring, as measured.
~ vertically, the wearing is partleuhrly notice-
~able and continued use of the mill results ul-

- timately in a hollowing out of the grinding

- surface between its upper and ]ower edcree '

This destruction. of the cylmdmml eontour_-_
- of the crushing ring of course results in re-

- duced., 0‘1‘111d1110* efficiency and eventually the
Ting becomes 50 worn that 1t must be re-
~placed. B 3 -

My 1mrentmn cenSISts in fabrlcatuw the

BT
© A

of the specified alloy and in Figure 2 of the

‘6D

~ the rollers are 11‘1d10¢1t6d at 16 In a mﬂl S0

constructed, that is,’having the active crush- -

ing surfaces formed of this. metal, the clinker
-'or other hard material” Wthh ma,y be fed

by way of ex-

ective view of

alloy
50 not covered, the 01e&test wear oCCurring in

_of the metal alloy mentioned.
both the ring and rollers may be formed en-
tirely of this alloy but I.prefer not to do this

- because of the: great cost.of the same as com-

‘ing operation 1s perfmmed depending,
course, upon the material to be acted upon.

1,777,_605

thr ouo*h the same is wholly crushed and with-

out @ppreemble wear of the surfaces due to

the i1ntense abr ading action which results.

"The alloy may be placed upon the crusihing
“elements in any appropriate way. Inthe mill

illustrated I prefer to weld thealloy to the

metal surfaces of the ring and roller but 1t
will be apparent that the 11111110' of the ring
may be immea as a hoop or cylmderend
suitably secured 1n p051t10n and that litkewise

the casings 16 of the rollers maybe separately
formed when found most convenient. 1 have
“also found it satisfactory to use, In connec-

tion with the crushing ring lined with the
mentioned, crushing 1011@1‘5 Wthh are

the 1111g and not in the rollers, but preferably

I surface both crushing elemente with a layer

Of course

nared with 0the1 metals which are avalla,ble
as backings for the crushing surfaces.

I am- aware that an a,llov of - .COb‘llt

_. ehrommm and other member, or members, of

the chromium group has been used for vari-

~ous:purposes in the. mechanical arts-such, for
_1nstance,. as cutting 1mplements, maehme
tools, table knives, eutlery and the like, for

many years. and that it has long been ‘well
rnown as possessing a high. deﬂ'ree of hard-
ness and toughness. So far as T am aware,

“however, | the property of this:alloy to resist
abrasion 10 erinding or: pulvemzmo‘ clinker

or other. m%telmle having hard and sharp
crystals. has never. before been discovered.

As pr eviously pointed out, the alloy which I
prefer to employ 1s fully. disclosed in Patent

No. 1,057,423, issued to Elwood Havnes, and

comprises an alloy. of cobalt with another
“member, or cther members, of the chromium
Preferably I do not employ the ele-
“ment molvhdenum as set forth in said patent
'-but utllve n combmatmn with cobalt one
or more of the remaining elements of. the

o ou J.

chromium group which are described, par-
heululv tungsten.

While 1 hfwe described my invention as

‘incorporated in a mill, which is p‘utwuhr]y

deewned for cruehm;:_: or pulverizing cement
chinker

, in which mill T have found it to be
of eatmor dinary utility, it is not limited in

- its application to any particular ’rvpe of mill
but may be applied wherever it 1s necessary

_ “to provide a crushing element having pro-
'.erushmo' ring and rollers in such a manner b 5 & P

| nounced ability to re51et abrasion.
- that the actual eruehmcr surfaces are formed Y

Such

mills may, of course, vary in size and shape,

~1n the type and deswn of the crushing ¢le-
drawings-analloy lining Tor the ring 111s1n- yE g cle

dicated at 15 and alloy eoatnws or casings for

ments, and in the manner 1n which the er rush-

of

Havmg thus ‘deseribed the invention what

is claimed as new and desmed to be secured

by Letters Patent is:

|
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) 1 In a grmdmw or 1‘ush1110‘ 111111 rela-'--.---z L

o ‘.twely movable members hawnﬂ* crushmg sur- -

- faces between which the materlal to be
~ground or crushed may be introduced, one of

5(11(:1 members having a crushing surface com-

~prising an alloy of cobalt and an- addltlonal-;-; e

| ,'."3__';|."-.member of the chrommm oroup.

15

- 2.Ina grinding or crushing mill; relatlve-j‘" R

: ly movable members havmﬂ* crushmtr sur-

{%es—, between which the matemal to be round B
‘or crushed:may be introduced. both of said -~ -
members having crushing surfaces fabricated

~of an alloy of cobalt and an a.ddltmnal mem- '

er of the chromium oroup.

3. Ina grmdmw or crushmg Imll relatwe-‘_ Lo
1y movable members. having crushmg sur-
faces between which the materml to be ground
- or crushed may be introduced, one of said
~ members comprising a metalhc backing -
member having a Welded on crushing sur-
face or lining of an alloy of cobalt and an
~additional member of the chromium group.
- 4. In a grinding or crushing mill, rela-

“tively movable membels hzwmcr crusl'ung__ﬁ:;; B
. o5 surfaces between which the material to be
. ground or crushed may- ‘be- 111tr0duced one . .
N _?'_"ﬁ.;of said members comprising a crushmo' rmmg o

- and the other.member a crushmg roller ar-- .

~ ranged to move in a circular path within the = -
ring, the crushmg surface of the ring being =
R _formed of an alloy of cobalt and an addl-

T tlom,l member of the chrommm group.
. In testlmony Whereof I hereunto afﬁx 1117 B
I _'Slgnature g
IS A
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