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FRANKLIN H. WOLEVER, OF CHICAGO, ILLINOIS.

PULVERIZI'\TG IV"ILL

Apphca’mon filed .]’anualy 23, 1820,

To all whom it may concern: :
Be it known that I, Fraxxwrix. H VVOL-

EVER, a cmzen of the United States, and a -

resident of Chicago, in the county -of Cook
and State of. I‘hnms have invented certain
new and useful Improvements in Pulveriz-

ing Mills; and I do hereby declare that the..
followmrr is a full, clear, and exact descrip-

tion thereof. refev'ence bemtr had to the ac--
companying drawings, and to the characters-
of reference mar! ced thereon, Whlch form a -

part of this specification. :

This invention relates to 1mplovements n
crushing or pulverizing mills of that charac-
ter in which' granular materials, -such as
vitreous enamels-and.like materials are en-
closed in a barrel, together with- crushing
elements, such as balls or weights, so as to
grind the material to a powder bV the- con-

stant tumbling and impact . action of the.
balls or elements against each other -and -
against the side of the barrel when the bar- -

rel is rotated on its.axis. . While the mill is
primarily designed to be used in the crush-

ing of enamels in ‘the ceramic and iron and -

steel enameling art, and has been designed
especially for Such art, it may be nsed for

crushing and pulverizing: other like | mate-»

rials.

Among the objects of the 1nV°nt1on is to

produce a rotating barrel mill, the- inner
wall of which comprises Dlanes of vitreous
materials, as pov'celavn ‘that are so arranged

with respect to each other that the inner .

wal] of the barrel takes the form of a polyg-

onal cross section, with the wall seements

s.mced at desired angles, as from 90 to 135 de-

rees, 50 as to D1 ‘oduce -angle breaks between:

the segments of such extent that the ¢rush-
ing elements will. upon impact against the
wall sections, bound across the angles in-
stead of tending to roll around the wall of
the barrel as if it be made cyhndrlc or nearly
S0.

Another obiect of the lnventlon is to pro-

vide a novel multiple section, inner, vit-:
reous wall of o mill barrel, the sections of -

which are reliably sunpor’(ed by means

which avoid the use of interiorly exposed -
cement joints or other joints by which dele-
terions material will be e‘{posed to- the‘

crushed or ground muternl

further object of the invention is to- ce

pro wde a-novel means of exteriorly binding-
tOC“PH’XOI the vitreous segments, slabs or

“staves and end walls of such s barrel partly"

qenal No 353 540.

; thrmwh the medium of ylelchno elements SO
as to hold and support them réliably in place, -

while at the same -time avoiding - erushing.
=60

pressure on the relative frangible. elements oi
the barrel due to temperature changes, and
also affording means for removing a broken’

staveorslab ‘1nd the replacement of another. -
“A still further  object of the invention:

is-to provide a crushing or pulverizing mill’
barrel which is made thr0u<>hout with solid

vitreous ‘segments disposed at angles to mu-
tually. support eéach- other and to produce.

a polygonal cross section and of such thick-
ness-as to readily withstand the impact of

the crushing elements, and which elements -
that said.ele-

are made of such chmensmns,

70

ments continue throughout the distance of . )
the dimension-of -the bfxrrel for which the-

elements are intended, thereby avoiding the
use of inner small-tileor brick and the con-.
sequent ~inconvenience of “installing-. them
and removing 1n]ured wall parts.

There 1s shown in'the drawings a number
of modifications - illustrating the structure

80

setforth, said drawings bemfr more or less:
dla{:mmm wtic to md’mte the essential ele- -

ments.of:theinvent: ons, and are not intended.

to be limiting with' respect to the scope of
he 1nvent10n S e

- Ag shown in the drawmos,

‘Figure 1is-a side view ofa crushmg mill
emborlymo my m‘ entlon W'th parts in: sec-
tiom. -+ -

Figure 218 a- cross sectxon on the hne 2—2
of I‘loure 1.

Figure 8 is a detail of one of the joints: be-

85

80

tween admcent staves or slabs of the crush-; '

ing barrel. .

qure 4 is a detail showmcf one of the
perforated d’scharge doors of the barrel.

Ficure 5'isa cross sectlon on ‘the' hne 5—5
of Figure 1. :

1“1r>ure 6is a det‘ul illustrating the screen
doov through which the contents of the bar-
rel of the ‘-“arm)]e mill are discharged.. :

Figure 62 is an end view of the mill barrel.

“Figures 7. 8. 9, and 10 are Cross sect ons of
modified ormdlnor barrels;

As shown in Figures 1 to 6% Incluswe

the pulverizing mill made up of a plurality

of solid slahs or staves: 11 of vitreous por-

lain which éxtenid from end to end of the

barrel and are d'sposed at- such:transverse

95 -

100

105
of the drawings. 10 designates the barrel of .

114

aneles to each other as to give to the assem- -

bled structure the polygonal interior forma-
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tion set forth. 12 designates a solid or
grinding door to cover the charging and dis-
charging opening of the barrel, and there
will be a number of doors to correspond to
the number of compartments of the barrel.
13, Figure 4, designates a form of perforated
or screen door which is adapted to fit over
the door opening of a compartment, and
through the perforations of which the
crushed material is discharged while avoid-
ing discharge of the crushing elements there-
with. These doors will be made of the same
material as the staves 11.

14, 14 designate the end walls or heads of
the barrel made of vitreous porcelain or the
like. They are fitted at their peripheries in
rebates or recesses on the inner sides of the
slabs or staves 11, as shown at 15 (Figure
1). Resilient members 16 are interposed be-
tween the ends of said slabs 11 and the mar-
gins of metal plates 19 fitted outside of the
vitreous porcelain heads'14. Said heads 14
and the resilient member 16 may extend be-
tween the end walls 14 and metal heads 19
towards the center of the latter. The pe-
ripheries of the metal plate 19 are turned in-
wardly to form annular flanges 18 which
extend radially beyond the staves, as shown
in Figure 1, to constitute confining members
which cooperate with confining hoops, here-
inafter described to exteriorly support the
barrel parts. The spaces between said
flances 18 and the staves or slabs may be
filled with cement 20 to further exteriorly
hond the barrel elements.

The barrel structure is held together by
tie rods 22 exterior to the barrel which ex-
tend through lugs 23 riveted to the periph-
eral portions of the metal heads or end plates
19, the parts being clamped together by nuts
on the threaded ends of the tie-rods. The
gaskets 16 provide equalizing means on the

" glabs or staves and the barrel ends due to

50

n
51

60

temperature changes. The construction
shown provides a very compact. relatively
light, economical and very rigid énd sup-

‘ports for the barrel.

95 designates hubg fixed to or forming
parts of the metal plates or heads 19. - They
are formed with annular flanges 26 that ex-
tend into the larger central openings in the
porcelain heads 14 and are bonded thereto
at 27 by cement. Said hubs are hollow and
are fastened to the central portions of the
heads 14 by flanged keys 28 which enter the

-bores of the hubs and are bonded thereto at

30 by cement; the flanged portions 31 of said
keys:-overlapping the inner faces of the
heads 14 and constituting at onee means to
lock the metal hubs to said heads and means
to cover the metal flanges of the hubs to pre-
vent contact of the material being ground
with the metal of said hubs.

Keyed or otherwise secured to the hubs 25
of the plates 19 are shafts 85 which are ro-

1,468,893

tatively mounted in bearings 36 carried by
the upper ends of standards 37 at the ends
of the barrel. One of said shafts 35 carries
tight and loose pulleys 86" and 37/, respec-
tively, whereby the barrel may be rotated.
Alternatively a motor or a counter shaft may
be geared to said shaft 35. In this manner
the barrel is supported on said standards
and is free to be rotated in the bearings car-
ried thereby.

The slabs or staves of the barrel are
formed at their side edges with oblique or
mitered meeting faces 40 arranged at such
angles to the longitudinal planes thercof as
to bring the inner side faces of the slabs at.
their proper angles relatively to each other
for the purpose set forth. Said slabs or
staves are locked together at their meeting
side edges by key members 41 which are
contained in registering elongating recesses
49 mnearer the outer than the inner sides of
the slabs, as best shown in Figure 3. - Said
recesses are larger than the key members
and are bonded to the adjacent slabs by ce-
ment 43 poured into said recesses after the.
key members have been fitted in place.

The construction shown  and thus- de-
scribed permits the mitered or oblique edges
of the slabs to be brought flatwise together,
so that said slabs thereby mutually support
each other, but the principal advantage of
this arrangement is that the slabs.are bound
together by dry joints 46 inwardly beyond

the recesses 42, so that thereby bonding ce-

ment is not exposed at the joints inside said
barrel and liability of injurious contact of
cement with the material being ground is:
avoided. - i
The said staves or slabs 11.are shown in
Figures 1 and 2 as -exteriorly bound to-
gether intermediate their ends by a plural-
ity of metal hoops 48 of such diameter as
to enigage the corners of said slabs-at their
outer angles. Said hoops are each made of
a single length of strap material that is pro-
vided at its adjacent ends with out-turned
lugs 49 which are connected by a clamping
bolt 50, the hoop extending continuously

70

-3

(=)

80

90

100 -

105

110

about the barrel from one of said lugs to the -

other. ~ -

The grinding and discharge doors 12, 13
are angled at their edges to fit the angled
edges of the slabs or staves, as shown in
Figures 2 and 4. They are removably
mounted on the barrel by being clamped to
transverse exterior frame members 52 which
extend between and are riveted to adjacent.
hoops at the sides of the door opening (Fig-
ures 1 and 2).. " Formed on or fixed to said
frame members are lugs 54 that are thread-
ed at their outer ends to receive nuts-53.
Cross or clamping bars 56 of T cross sec-
tion are fitted over the outer faces of the

115

120

125

doors and are formed at their ends with -

eyes to fit over the threaded ends of the lugs,

13¢
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being clamped against the doors by the nuts::

55.. The deors are :provided :with- handles
58 by which they may be handled.. -

As will be noted by an inspection of: Fw~ :
ure 2, the grinding doors are solid: porcelaln ’
plates. while! in - Figure 4, the discharging

doors are also made: of llke material ‘md are
perforated to permit the crushed material
to fall therethrough when the doorsare low-
Tt will: thus be seen
that the door frames:and- doors are so con-
structed:-and applied to -the: barrel: that the
crushed material has no contact with metal
parts; except that which might intercept the

% discharging material by the presence-of the:
clamping bars 56 and handles 58, the in--

jurious tendency of which. is neO’hUlble
As shown in- Figure 2, said hoop mem-

bers 48 are spaced: fIOIIl the flat-outer-faces
'of the slabs or staves between the outer

angles of meeting staves: or slabs.by-elon-
ga,ted' wooden lagging' 60, and the spaces be-

tween -lagging:- and- the: points ‘where -the -
hoops engage .with- the staves or slabs may:-
+ be filled With- bondmfr ‘bodies 61 of cement.-

“When the barrel is assembled, it will be

charged by moving the same to bring: the

trrmdmg doors 12 at the top of .the barrel -

" wheéreupon: by’ releasing of the nuts 55 the

K1

(3]
s

40

- 45

50.

]

(11

doors : may  be: removed and - the baryel
charged threugh the door: openings, where-

upon-the trmnchnor doots are replaced The :

chschqrfrmtr doors- ‘may be fitted to. the door
openings when the latter' are at the top of

' the barrel, so’ that when the barrel is. ro--
tated one half around, the erushed material:
may. fall through the- perforations of: the
rétaining . the -

discharging -doors, .while
crushing-'balls or-elements in the baryel.
When the  cylinder- or  drum. has been

charged with the material to: be treated, to-

frether with a sufficient number of balls. or

and. the . barrel rotated so as. to eause the

‘balls to float through the mass of the mate-.

rial being treated, and. said-material is re-

duiced: or crushed to a desired mesh both by

the intergrinding of the particles of -the.

material wpeon themselves and the balls and-

because also of “the impact effect of the

balls or.erushing elements against the inner .

wall of the barrel the matemal being canght

between -moving. crmhmtr elements Tand be-'
tween the latter and the. 1ntermr polygonal :

swall of the barrel. -

By reason ‘of the faét that the secrments s

or facets of the inner wall are dlsposed at
angles to each other, the said erushing balls
or. elements. are caused to be deﬁected from
one.substantially plain faced stave or slab

to. a neighboring stave or. segment disposed.

across an_intermediate ]uncture angle, - so

that thereby the said balls or. orushmg ‘ele-
‘ments moye.largely in_ straight lines from -
contact w1th one secrment of the inper face

of the barrel to another segment:; and by

-reason of the momentum acqulred in: this -
straight. path movement effectively crushes-
the matemal ccaught between the: said balls:

or crushing elements and said: segments or
faces. - This inner configuration-of-the drum

vided into two chambels 65, 66 by an im-

number of them) ‘may: fit: within the barrel
in-any suitable: manner..

Ag shown, the

o

({13

-greatly hastens the reductlon of the. mate- :
-rial. - - ‘
As shown in Flgure 1 the barrel is. d1- S
6
perforate. partition-67 so that, two grades -
or-colors of materml .or wet and. dry mate:

-rial may be operated upon. at.the same time, -
The said partition 67. (or there may be a-

80.

staves ‘or slabs are interiorly. grooved to Te- . - -

ceive the edges of the polygonal partition,
and the partltlon may be removed to-form
a larger barrel comp‘trtment by breaking or

crushlnv the: partltlon, as- by a’ sledcre ham-

mer,

“At one end of one of the shafts 85 is pro-
vided and. therebv supported asmaller bar-
rel 65 which:is similar in its interior.con::
figuration. to the larger:barrel shown, witly

85

90

the exception that, as. herein shown the

several:angularly chsposed faces. 66. of. the:

inner- wall are made parts - of. an_integral -

shell, and the door 67 is held .in place by

95 .

meansof a clamping screw 68 that is. thread- - -

ed through a yoke 69 fixed. to end eastings 70
between which the barrel is confined.

said smaller barrel may be used as a sample
mill, and it is actuated simultaneously with

“The

100
the larver mill and is dispesed. in: axial . '
ahcrnment therewith. . In the present. in-.

stance, the -sample m111 barrel has the form. -

of :a jar, whose . axis-is.horizontal, one end
wall 65 of which is mtecrral Wlth the sur-
rounding. wall, and: the other end wall 652

in the. rebated open end of.said jar.: The

parts are held together.: between. the metal

heads or spiders and tie. bolts shown, and

the hubbed head or. spider may . be readily:

removed from the shaft 35.

s

- being made a part separate. from. and ﬁtted; '
nnpact elements, the doors are fitted in place -

1107~

In the constructlon shown. in. Flgure 7, :

the slabs or staves 11 are oonﬁmd by a sohd

cvlmdrlc metal shell 72: that is to. say; a
shell which extends flom end-to end of the -

115

barrel, as distinguished from: spaced hoops,.
and the voids between said shell and the

outer faces. of the slabs or staves interme- -

diate the outer angles of the staves or glabs

are filled with bonchno bodies 73 of cement .
~or the like to the1ebV ﬁrmlv hold the: bar--

rel structure together. .
In the constructlon Shown in I‘wm:e 8

the said. slabs or staves 11 are held together

by a surroundmo reinforced conerete struc:
ture 75 macde in. any known or preferred
way of producing reinforced :concrete struc-

‘tures; the reinforeing: element thereof com-

pmsmor the enmeshed sereen cylinder 76,

120
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In the construction shown in Figure 9,
the slabs or staves 11 are held together by a
plurality of plates 77 which extend length-
wise of the staves and are coextenswe in
width therewith:

They are formed- at thelr side margins
with flanges 79 which meet in planes par-
allel to the meeting faces of the side edges
of said slabs or staves and the plates are

joined together by clampmc bolts ‘or rivets-

80 that pierce said-flanges.. In this latter

construction -the key elements 81 which en--
ter registering - grooves 1in and lock the said "

staves or slabs” together at théir juncture
may be fastened to- these flanged . plates by

the bolts or rivets 80. The plates 77 ‘are:

“spaced from ‘the slabs or staves and the

voids are filled with bondmfr hoches 89 of

cement or the like.
In the construction shewn in Flffures 7
and 9, the staves or slabs may be assembled

uprmh’c and held together by any suit-:

able means while the cylinder 72 ~of

the barrel shown in TFigure 7 is placed
“thereover, -or while the plates 77 ‘of the"
construction shown 1n Figure 9 are bolted’

around the assembled staves or slabs or

placed over the assembled slabs in one as--
sembled polygonal barrel form and the ce--

‘mentitious bonding bodies may be run be-
tween the slabs or staves and their shells,
while the barrel parts remain standing up-
right.

The said hoops 48 of Figures 1 and 2 of
the shell 72 of Figure 7 and the fabricated
enclosing shell plates 77 of Figure 9 serve
not only to hold the. slabs or staves to-
gether but serve also to réelieve said slabs or
staves of bending stresses when at the lower
side of the barrel due to the load of the

barrel and contents and the span of the
slabs or staves, the top staves offering an.
arched support for the lower staves and the -

contained load of the barrel.

In Figure 10 the barrel 80 is made of a_

single or integral part, the inner angularly
disposed faces 81 of which produce a wall
that is polygonal in cross section. '

In all the constructions shown in qures

7 to 10, inclusive, any suitable form. of

charging and discharging doors may be em-

ployed, preferably foUowm(r along the gen--

eral arrangement shown in qures 1 to 6,
inclusive.
the door structures have been omitted from
said Figures 7 to 10, inclusive.
I claim as my invention :
1. A mill for pulverizing enamel stock
and the ‘like comprising a rotative barrel
formed with end walls and a circumferen-
tial wall of ‘internal polygonal cross sec-
tion, with the segments meeting at angles
. of from 90 to 135 degrees, all made of vitre-

ous porcelain, the circumferential wall be-

ing continuous from end to end and joined t

- eniclosing and en
fitted to and 1nterloeked with the ends of.
the ‘enclosing wall to present vitreous porce-

“For sake of clearness, however,

1,468,893

to the end wall by internal dry joints, said
circumferential wall .being made of solid

vitreous porcelain staves and being joined

along integral beveled edges by internal dry

©Jjoints to produce the angle specified and
of the
joints between the beveled edges of said

means exterior to the internal faces

staves and between the end walls to hold the
barrel .members - rigidly together..
2. A crushing -or pulverizing mill for

rel having end walls and an enclosing wall
each composed of -solid vitreous porcelain,
the enclosing wall being made of solid vitre-
ous porcelain staves extending from end
wall to end wall and there ]omed to the
end walls by interior dry joints and the

staves being joined along beveled edges to
- produce internal dry 101nts and anoularly' :

disposed crushing - faces. in : cross. section,
said enclosing wall being provided with a

door opening, a solid vitreous porcelain
“door closing -said opening and having -in- -
wardly beveled edges to hit correspondmg

edges of the solld staves; and confining
means wholly exterior to the inner sidé " of

the barrel to hold the door in place and the -
staves assembled to form the enclosing wall

70

75
_enamel stock and the Iike comprising a’bar-

80

86

90

and to confine said wall on the end Wa,lls -

8. A crushing or pulverizing mill for

tive barrel -having solid vitreous™ porcelain

walls, with the end walls

lain walls onlv to the interior of the barrel,
metal plates fitted outside of said end walls,

~means outside the barrel - for drawing
said plates together and against said barrel -

end walls to thereby hold ‘the barrel parts
assembled, and supporting and ‘driving

trunnions fixedly connected to said end

metal plates.
4. A crushing or pulverlzma mill for

enamel stock and’ the like comprising a rota-

tive barrel having solid vitreous porcelain
enclosing and end walls, with the end walls

fitted -within rebated portion of and inter-
-115:

locked to the ends of the enclosing wall.
and- with the enclosing wall made of solid
staves joined along interior dry joints and
at angles to each other metal plates fitted
outside said end walls, te Tods exterior to

the barrel and extending between said end
plates for clamping said plates on said end

walls and the latter on the ends of the en-
closing walls, and supporting and driving
trunnions fixed fo said metal end plates. -

5. A crushing or pulverizing mill for
enamel stock and the like comprising a bar-
rel having solid vitreous porcelain enclos-
ing and end ‘walls and fitted into and inter-

locked with the ends of the enclosing wall
to present vitreous porcelain walls only to
the interior of the barrel, metal plates fitted-

95~
ename] stock and the like domprising a rota- -

100

110

120

125

130 .
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against said end walls, means extending

on the enclosing wall, .and cushioning ‘means
between said plate and said end walls, said
and walls'each having a central opening; and
the metal plates having driving hubs which
extend within said openings and are bonded
to said end walls and vitreous porcebm
neans to interlock said hubs to said end walls
and to cover sald hubs from contact with ths
contents of the barrel.

6. A crushing or pulverizing mill for
enamel stock and the Tike comprising a bar-
rel having solid vitreous porcelam enclos-
ing-and end walls and fitted into-and inter-

-lockeé with the ends of the encloging wall

to present v1treous porcelain walls only to
the interior of the barrel, metal plates fitted
against said end walls, means “extending be-
tween said plates to clamp said end walls
on the enclosing wall, said end walis havmcv

_central openings, and the metal plates hav
ing driving hubs which extend within said-

openings and are bonded to said end walls,
and vitreous- porcelain rueans to-interlock
said hubs to said end walls -and to cover
said hubs from contact with the cor\tems
of Lne barrel,

A crushmfr or pulverizing mill for

endmel stock and the Tike comprising a bar-

rel having solid vitreous poreelain enclosing
and end walls and fitted into and interlocked
with the ends of the enclosing. wall, metal
plates fitted against said end W‘IHS means
extending between said plates to clamp said
end walls on the enclosing wall, and cushion-
ing means between said plates and said end
walls, -said end walls having central open-
ings, and the metal plates-having hollow
hubs which extend within said central open-
ings and are bonded to said end walls, and
vitreous porcelam plugs fitted within said
hollow hubs from within the barrel and
bonded to said hubs and provided with
flanges which overlap said central opemncrs
radially exterior to said hubs.

8. A" crushing or pulverizing mill for
epamel stock “Lnd the like comprising a bar-

rel having vitreous poreelain circumferen-
tial shell and end walls, the latter fitted to -

and interlocked with the ends of the circum-
ferential shell, metal plates. fitted outside
said end walls, with means exterior to the
barrel for clamping said plates together to

thereby hold the barrel parts r1ssemoled said

vitreous porcelain end walls having cen-
tral openings, and the metallic end plfxtes
having hubs which extend within said open-
ings a :nd are bonded to said end walls, means
to interlock said hubs to said vitreous por-

celain end walls and to cover the inner ends

of said hubs so that they will not be ex-
posed to the material within the barrel, and

- driving and supporting shafts connected to

65

said end plates.

“the enamel,
cend:wallg;

~hollow hubs

" and

9. In a crushing or pulverizing mill for
enamel and like swck a barrel having :its
circumferential wall composed whoﬂy ot

trecus porcelain and its end walls made of

uke nmtoufll, metallic: plates” fitted to:said -
end walls; with means exterior to said cir-
“cnmferential wall for cls amping-said plates
thereon, and resilient cushions betiveéen said.

plates and the said end walls to accomimo- -

date the structure to Lunperature chano‘es K
, pulverizing mill for.
‘enamel stock and the like comprising a bar-
‘rel havinge a vitreous porcelain - ¢ircumfer-

10. A crushi mg or

ential shell and end walls made of like ma-
terial and fitted and interlocked
ot the cireumferential wall o3
tinwons inwardl

srodice con-.

tnetal pl‘L o5 fitted outside said

Darts assembled, said w etm plates having
that extend into said openings

and ‘are exterior rly bonded to said end walls,

with the flanges thereof ‘overlapping the
inner faces of the end walls radiglly beyond
said central holes so as to-avoid ¢ontact of

the barrel contents .v1th Qaud hubs and the 95 )

I endmo material:

1A pul\enmrg nnll for enamel stock
‘Lnd the. like compmswng “vitreous porcelain
end walls and -a circumferential wall, the
latter composed wholly of lono'ltuclmally
and laterally continuous vitreous porcelain

staves fitted together at angles in matched

self supportmG relation to produce at the

to the ends
dly facing ¢ .J“r%ces neutral to

with means for clamping- said”
-plates together. to thereby hold theé barrel”

fanged porcelain plugs insérted . 1ntO"
the hollow -hubs from Wlfhm shid barrels,”

100

inner surface of the wall dry joints, and -

means In the angles of said staves exterior
to said joints and inwardly beyond the outer
side of the mill to lock sald staves together.

12.- A crushing m111 for enamel stock and

“the like comprising a barrel having its cir-
~cumferential and end walls made Wholly of
“solid vitreous  porcelain, said cirecumferen-
tial ‘wall composed of a plurality of mutu- -
solid. longitudinal “staves

ally supporting,
disposed at angl s to each othen to consti-
tute an Interior polygonal cross: section
barrel with the interior joints between the

' ‘sta,ves dry.

A ¢rushing mill for enamel Stock and
the hke comprising 2 horizontally rotative
barrel having interlocked solid vitreous por-
celain end and circumferential walls, the
latter comprising longitudinal staves which
meet along their side edges at angles to

105
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self suppoxt each other and to produce a -

barrel of interior polygonal cross section,
the ends of said staves being inset or re-
bated to receive the end walls, plates applied

“to said end walls, exterior clamping means

applied to the Dhtes to hold the staves and
end walls assembled cushioning mesns be-
tween said metal plates and said end walls,
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staves and hubs on said plates interlocked
to said end walls.

14.- A crushing mill for enamel stock and
the like comprising a horizontally rotative
barrel having interlocked solid vitreous por-
celain end and cireumferential walls, the
latter comprising longitudinal staves which
meet alonor the1r side edges at angles to pro-
duce a bqrrel of interior polvcro*lal Cross

section, the edge faces of said staves being
j oined at the inner side of the barrel by dry
joints, and locking means between  said
stave edges radially exterior to said dry
joints.

15. A crushing mill for enamel stock and
the like comprising a horizontally rotative

“barrel having interlocked solid vitreous por-

celain end and circumferential wallg, the
latter comprising longitudinal staves which
meet along their side edges at angles to
mutually Support each other and to produce
a barrel of interior polygonal cross sec’mon

the edge faces of said staves being joined fmt.

the inner side of the barrel by dw joints,
and said meeting faces of the staves radi-
ally exterior to said dry joints having longi-
tudinal registering recesses,  and locking

‘members in said recesses bonded to said

staves.
16. A grmdmcr and crushing mill for

1,468,803

enamel stock comprising a rotative barrel
COHlpl‘lSll’lO' vitreous porcelain heads and an
enclosing “Wwall made of solid staves of the
samne material extending continuously from
head to head and ]omed thereto by dry

joints, said staves meetmcr at their side-

margins along beveled faces to produce
closed, intérnal, dry joints produced wholly
by the material of the staves, and means
between adjacent staves externally radial to

said internal dry. joints, -and within the

periphery of the barrel to lock together and
bond said staves.
17. A’ grinding and crushing. mill for
amel stock comprlsmo a rotative barrel
co’npmsmo vitreous porcelain heads and an
end“smrr wall made of solid staves of the

ame material extending contmuo usly from -

heqd to -head and joined thereto DLy dry
joints, said staves meemno at their side mar-

gins along beveled faces to produce closed,

uhernﬂd r‘u‘" ]omts produced wholly by the
mqterml of the staves , means to confine said
heads on the ends of the staves and circum-

ferential binding means to-hold the staves °

together along their beveled faces. .

Tn witness whereof T claim the foregoing
as my invention, T he1eunto append my
signature this 20th day of January, 1920.

- FRANKLIN H:. WOLEVER.
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