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This invention relates to certain new and use= -*
ful improvements in. & combined mill ‘and sepa-
rator ‘apparatus in which the separator a8 well

as the means for feeding- new material to-'the

mill to:be"'ground, are supported entirely in-

dependent.-of the mill-: although remaining  in

their normal ‘close operating positions relative to

the mill, so that the ‘effect of mill vibrations ‘on
“the separator and feeder will be minimized.

. It-Is customary in' certain. mill installations,
particularly roller mills, to position.a separating’

' apparatus‘directly above the mill and ‘enclosed
-/ in-the same housing 'so that'the ground material
"~ carried upwardly from:the mill'in an air stream
will pass directly intothe: separator.- Insufficient-
ly ground material will: be rejected by the sepa-
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“rator and will fall'back into the mill for further -
* 'sections which enclose the mill ‘and separator.

treatment, only the sufficiently’ pulverized mate-
rial being carried upwardly in’ suspension in the
air stream from' the ‘combined apparatus ‘Me-
chanically -actuated feeding apparatus 'is " also
provided: to ‘introduce the ‘new material to be
‘ground into the mill‘at-a controlled and uniform
corates Usually the separator-and the feeding ap-
paratus: are ‘supported ‘directly - from’ the 'mill
+ through .the single" continuoiis housing. ~ Con-
sequently the rather violent vibrations of the mill
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‘minor vibrations caused by the movinz parts of
- these particular mechanisms,

“The' principal object of this ‘invention is to
provide an improved mill'and separator combina- -
tion 'such as ‘briefly ‘described hereinabove and
disclosed more in‘ detail in the speciﬂcations
which follow. : .

Another object is to provide improved means
for ‘supporting the separator- «entirely independ-
ently ‘of the mill with which' the separator is

~directly associated.:

Another object is to provide improved means
for ‘supporting the feeding mechanism entirely
independently of the mill with which it is associ-
ated.

Another object is to provide an improved ﬂex-
ible means for conneéting the separate housing

Other objects and advantages of this inven-
tion will"be more apparent from the following
detailed description: of one -approved form - of

-apparatus combination constructed and-opergf~. -

ing according to the principles of this invention~
Inthe accompanying drawing:
“Fig. 1 18 an elevation of a portion ofthe mill

“-and separator installation.

“‘assembly due to the movement of the heavy mill

" parts,-and: the shocks incident tocrushing the
'material; will'be:transmitted through the “hous-

Fig. 2 is-a central vertical section taken sub-

-stantially on the line 2--2 of Fig. 1. It may here

-'be noted :that the feeding mechanism shown at
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ingto’ the separator and 'feeder mecharnisms car- -

“ried by this housing. - Under certain conditions,

- these ‘vibrations may adversely affect-the proper
operation of the separator,'and even ‘cause injury
to or breakage: of certain of the relatively light

~parts. of:-the- separator Furthermore, these
vibrations ‘will cause the material to pack in the
feeder- so ‘that the feeding apparatus may not
function properly. -

According to the present invention the hots-
ing enclosing the ‘mill and separator is divided
into & lower mill hotising and an upper separator

the’ left of Fig. 1 has been shifted through an -

-angle 0 '90° in Fig. 2 so as'to facilitate the dis-".
-closure. This feeding mechanism can be mount-

ed:at any convenient side of the mill—separator
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‘apparatus..
Fig. 3.is a plan view of the ﬂexibie sealing ring.
Fig. 4 is a side view of the sealing ring, looking -
upwardly from the bottom as shown in Fig. 3,
Fig: 5 1s afi ‘enlarged detail of that portion of
~the sealing ring where the ends are:joined. g
"Fig.’6 is a vertical section taken substantially

.--on:the lines.6-—8 of Figs. 3 or 5.

"housing. ‘The mill assembly comprising. the mill -

housing is supported on & fixed foundation. The

housing, ‘and" also’ supporting the - i'eeding ap-
: paratus is suspended by separate supporting
means in proper. position over the mill. assembly
but entirely independently of the: mill;: and: a
flexible sealing means: Is utilized to. join the two

+ housing sections so :that one section may move

or vibrate independently of the'other. . As a con-'

sequence the separator and feeding mechanisms

will remain comparatively. steady, except for the

" separator:’ assemi‘ly, comprising. -the separator _,45

Pig. 7 is a transverse section through a length

“of rubber hose, Indicating how the sealing ring

may be .formed therefrom.

Referring first to Fig. 1, the mill assembly in-
dicated generally at A is positioned below and
in ‘direct: communication with:the separator as-.
'sembly ‘indicated generally at B.. The matérial
to'be ground: (for'example coal) is introduced into
the.mill from bin C by means of the automatic
feeding - mechanism -indicated generally at D. -

~The ‘blower ‘or -exhauster E introduces an ‘air

stream tangentially into the air manifold 1 of

-the mill,- the air stream” flowing upwardly from
the mill and carrying ground material up into




the separator B. This separator rejects insuf-

ficlently pulverized material which falls back into
the mill for further treatment. The sufficiently
pulverized material 18 carried upwardly by the

air stream through conduit 2 into a cyclone sepa- &5

rator (nof here shown) which collects the pulver-
ized material, the air flowing back through con-
duit 3 to the exhauster E. A suitably valved air
vent pipe 4 is connected with a portion of this air

circulating system, preferably between the ex- 10

hauster E and the mill.
Referring now to Fig. 2, the mill is shown as

- of the roller type, although other suitable types

of mills might be substituted. The mill com-

prises ‘the central vertical drive shaft §, rotat- 15

able about the central vertical axis of the mill

and separator combination, and carrying at its
upper end the spider ¢ from which a circular
serles of grinding rollers is suspended. Each

grinding roller T is freely rotatable about its 2o

own axis in a carriage 8 pivoted at 9 in spider §
so that the roller will swing outwardly by cen-
trifugal force against the stationary bull-ring 18.

"The rhaterial introduced by feeding mechanism
D Is g round between the rollers T and bull-ring 25

10, aid the air stream which flows inwardly
from air manifold { through openings {{ in the
mil) irame carries ground material in suspension
»pwardly through housing F to the separator B-

The central vertical mill-shaft § is driven through 30

beveled gears 2 and {3 from horizontal shaft
14 which carries at its outer end the belt pulley
15. This pulley.is rotated through belt gearing
16 (Fig. 1) from the motor 11,

The separator B, which is supported in the 53

upper portion of housing F, is of a known type-
comprising one or more rotary deflectors or
whizzers 18 which cooperate with stationary an-
nular deflectors 18. Each whizzer comprises a

closed central disk portion 28 and a plurality 40

of radially projecting vanes 2f which extend at
their outer ends into pro:imity to the stationary
deflectors 19. Only the very finely pulverized
material will be carried through .these rotary

whizzers by the air stream and thence carried ,;

" out through the upper outlet npening 22 and

through conduit 2 (¥ig. 1) to the cyclone sepa- -

rator. The larger particles of material will be
rejected by the separator and will fall back into

‘the mill for further grinding treatment. Fhe' 50

rotary deflectors or -whizzers are carried by a
vertical shaft 23 centered about the central:
vertical axis of the mill and separator, shaft 23

" being supported by central gear casing 24 car-

. gearing 27 from a motor 28 (see Fig. 1).

ried by radially extending arms or braces 25 5

mounted on the walls of housing F. Shaft %3
is driven by gearing in casing 24 Trom the hori-
zontal shaft 26 extending out through one side
of housing ¥. Shaft 28 is driven through belt

the specific type of separator here shown and:
briefly described by way of example is preferred,
other forms of separators could be used as far
as the general features of the present, inventlon
are concerned.

6
‘The feeder mechanism D ls of known' type ?

comprising & main casing 29 carried by the inter-
mediate hollow cylindrical vertically extending
portion 38 of the mill and separator housing F

about an inlet opening 3f in the side of said 7o
housing section 30.. The material to be ground
is delivered from the spout 32 leading from bin C
into the inlet opening 33 at the top of feeder
casing 29.  Adjustable valves 34 and 33 control
the flow of material through casing 28 to the 75
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rotary pocketed feed wheel 36. A crank 37 ac-
tuated through suitable reduction gearing from
motor 38 reciprocates a pitman 39 which (through
ratchet mechanism not here shown) intermit-
tently rotates the pocketed feeder 36 at a se-
lected rate. In this way the material to be
ground is introduced into the mill at a substan-
tially uniform and controlled rate.

The mill and separator housing which has been
designated as a whole by the reference charac-
ter P comprises an upper cylindrical portion 40,
closed at the top by wall 41 except for the
central outlet opening 22, and an inwardly and
downwardly tapering portion 42 extending to
the top of the intermediate cylindrical portion
38 already referred to. The separator mecha-
nism Is enclosed and supported by these upper
housing sections 40 and 42. The lowermost por-
tion 43 of housing F encloses the air manifold |
on the lower portion of the mill mechanism,
this lower portion of the housing having a cen-
tral upper opening of substantially the same
diameter as the intermediate portion 30 of hous-
ing F. In the example here shown this inter-
mediate portion 30 of the housing extends down
s0 as to enclose the upper portion of the mill

‘assembly and register at its lower end with

the opening in the top of the lower housing
section 483.

The mill assembly, comprislng the lower por-
tion 43 of the housing whicli is directly con-

- nected with the mill, is 'as usual supported on &

fixed foundation comprising the concrete pedes-
tals 44. The motor IT which drives the mill is
also. mounted on a portion of this fixed founda-
tion. In former installations of this general
type the upper portion of the assembly compris--
ing the upper housing sections and the separator
and feeder mechanisms carried thereby have
been attached to and directly supported by the
lower mill assembly. There are rather heavy
vibrations and shocks developed in the mill due

-to the movements of the heavy grinding elements

and the crushing and grinding operations.
These vibrations are transmitted through the
housing to the separator and feeder mechanisms

.supported thereby. Consequently loosening of
. the connecting bolts and breakage of the lighter

metal parts of the casing may develop and the
moving elements of the mechanisms may become
mis-aligned and unstable and further damage.

__may result. = Also these vibrations cause the ma~
_ terial to pack in the feeder so- that it .does not

‘ funct.ion properly.

According to the present invention all of this
upper assembly coniprising the upper portion of
the housing and the separator and feeder mech-

" anisms is suspended in proper position above the

While 60

-mill assembly-but quite independent of the mill

assembly.  The upper and lower portions of the
complete housing are joined by a flexible con-
nection which minimizes the transmission there-
through of the vibrations in the mill assembly.

- A supporting frame for the upper portion of the

. beams 47 (Fig. 1).

assembly comprises four posts or uprights 4% sup-
ported- at their lower ends on foundation ped-
estals 44 and connected at their upper ends by
cross beams 46 and transversely extending Ccross
Brackets 48 secured to dia-
metrically opposite sides of the upper housing
section 40 rest on the cross beams 41, and similar
brackets 49 at 90° to the brackets 48 rest on the
other cross beams 48. In this way all of the
separator mechanisms comprising the three up-
per sections 40, 42 and 30 of the housing F are
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sﬁsi)ended from this aupporﬂnz ‘fr‘a.mé and sre

not_carried in:any way by the mill assembly.
The . separator motor. 28 is-also ‘conveniently

‘both the mill and separa-

‘housing for enclosing

“ tor, ‘sald housing forming an enclosure through

" mounted on this supporting frame as shown in -

Fig. 1. ~The: feeder: mechanism D is - also: sus-

‘pended from the: supporting frame since 1t is

. carried by the intermediate portion 3§ of the
housing. - It may here be noted that, as far'as

. the ‘separator 18 concerned, ‘the housing ¥ may .

form a part of the mill-housing. However, it is .

_preferable to divide the housing at a lower level,
a8 in the example here shown, in order that the

‘feeder mechanism D may be carried by the sep-

of the housing sections which form & portion of

which ‘material is -carried upwardly in- suspen-
sion in an-air'stream from the mill to the sep- -

arator, and through which material rejected by
‘the ‘separator -gravitates toward the mill, the

housing being divided intermediate its top and
bottom inté an upper separator housing having

( ‘ . an open lower end and a lower mill housing hav-
‘be divided at a higher point in-the assembly. 10
[ 'That is; part or all of the intermediate housing

- section’38 might be supported from the.mill and -

ing 'an open: upper: end, & fixed foundation on
which " the millassembly: comprising the mill

‘housing 1s. supported, means: for:supporting the

separator - assembly “comprising ‘the separator

‘housing in position above the mill assembly, said -
‘latter means’ comprising -uprights supported on

“the foundation independently of the mill assem- -
arator . assembly and still be  positioned low: ::
enough to feed directly into the mill -In. this -

‘description; and. in the ciaims which follow, all

20

the separator assembly and are supported inde-

pendently of the mill assembly are considered
. as forming a part of the separator housing, al-:

though. as. a matter ‘of fact the intermediate: ‘

housing: section 38 in' the example: here shown"
_actually encloses an upwardly: extending por- .

tion of the mill elements. ~That portion of the -

housing which forms a part of the mill assembly:

25

and 1s supported directly from the foundation ©

. 44 is considered as being the mill housing. -

The flexible connection between the mill and
separator housings, here designated as a whole
by the reference character @, is shown more in

detail in Figs. 3 to 7 inclusive, - This fiexible sesl-
ing member may be conveniently formed from ‘
a length of rubber hose of sufficiently large in-.

30,

bly and cross-beams ‘cairied by the uprights, )
means for suspending the separator housing from- .
the cross-beams, and means for sealing the con-
néction between the adjacent ends of the mill
and separator housings, said sealing means per--
‘mitting relative movements of the housings. -

! 2.7A grinding and separating unit comprising
s mill including rotary grinding elements, a sep- .
arator positioned above and:in direct communi-

. cation with the mill; said separator including a

‘rotary. deflecting member, and an upright-hous-

‘ing enclosing both:the mill'and separator, said

housing forming 'an  enclosure through- which
material is carried upwerdly in: suspension in

“an air stream from the mill to the separator, -

 and through which material rejected by the sep-
- arator gravitates toward the mill, the housing

side diameter, for example six inches. -This hose .

- s split longitudinally, as indicated in Mg. 7, into .
_:two half sections. §8 and §i.: Each of these sec-
tions will. make one of the sealing rings. This.

‘hose section 8@ or 8¢ is:looped with the concave

side outermost to form ‘a continuous ring. The:
abutting ends §2 and 82°-are secured together
by a flexible arcuate strap member 83 which is
preferably cemented to. the two. end portions of :

“being divided intermediate its top and bottom
“ihto an upper separator housing having an open
“Jower end and a lower mill housing having an

open upper end, & motor means for actuating the

- mill élements, & motor means for actuating the
o votary element of the separator, a fixed founda-

) tion on which the mill assembly comprising the
“mill housing is mounted, & structure for support-

"ing the separator assembly comprising the sep-
:“arator ‘housing in position above the mill ‘assem-

the ring and then additionally ‘secured thereto .-
" by & plurality of bolts §4. - The ring Is flattened -

. down to a somewhat smaller diameter than the ..
" original hose, for example four inches, thus pro-'
" yiding upper and lower edge portions 8§ and §6-

‘which are respectively attached to the adjacent

end portions of the separator and. mill housings.

s secured to the lower outer end portion of the

separator housing and the upper flange 88 of the
.flexible sealing member G is secured to the out-:
. wardly ‘extending flange of ‘this:collar by means:
of a clamping ring 88 held in place by & circus:
lar series of spaced apart bolts 89.  The lower, -
flange 58 of the sealing meémber is secured in
‘a similar manner to the mill housing 43 or &
portion ‘of the mill assembly. adjacent the upper '

-+ bly,: sald’ supporting structure -comprising ‘up-
‘Fights mounted on the foundation independently

‘of the mill assembly and cross-beams carried by

‘the: uprights, means for suspending the separa-
.‘tor ‘housing from- the cross-beams, the second

motor means also being carried by the support-
ing structure, and means for sealing the connec-

i 'tion between the  adjacent ends of the mill and
a ‘ * " separator “housings,” said sealing means permit-
As‘shown in Fig. 2. an annular angle collar §1° -

ting relative movements of the housings.

3. A grinding and separating untt comprising
' & mil] including rotary grinding elements, a sep-
“arator positioned above and in direct communi-

:-cation with the mill, said ‘separator Including a
“rotary deflecting member, and an upright hous-
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outlet opening of the mill. . It will be apparent.

that this flexible sealing ring will close the joint -

between the relatively movable sections of the

housing F, while at the same time this flexible .

member will absorh the greater portion of the
vibrations that would -otherwise ‘be transmitted

to the upper housing sections and the separating

and feeding mechanisms. :
Telaim: =~ ‘ . o _
"1, A grinding and separating unit, comprising

a mill, & separator positioned above and in direct-
8

| communication with the mill, and an- upright

ing enclosing both the mill and separator, sald:

‘housing forming- an enclosure ‘through . which
' material Is carried upwardly in suspension in an.
“air stream from the mill to the separator, and
“through which material rejected by the separator
‘gravitates toward the mill, the housing being di- -
'vided -intermediate its top and bottom: into an
- upper separator housing having ‘an open lower -
"end and a lower mill housing having an open up-:

per end, a motor means. for actuating the mill -
elements, s motor means for actuating the ro-
tary element of the separator, a fixed foundation

“on which the mill assembly comprising the mill -

" housing is mounted, & structure for supporting

.'the-separator assembly comprising the séparator -
‘housing in position above the mill assembly, said -
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supporting structure comprising uprights mount-

ed on the foundation independently of .the mill

assembly and cross-beams carried by the up-

rights, 'means - for suspending the separator
housing from the cross-beams, the second motor
means  also being carried by the supporting
structure, and & flexible endless sealing member

: Positioned between and attached to the adjacent

open end portions of the mill and separator hous-

Ings. ‘ :

4. A grinding and separating unit comprising
a mill and a separator positioned above and in
direct communication with the mill, the mill as-
sembly comprising a housing having a substan-

- tially circular upper opening, the separatorr as-
Sembly comprising a housing having a substan-
tially cylindrical lower portion open at its lower
end and having a diameter sufficient to enclose
a portion of the mill assembly and register with
the upper opening of the miil housing so as to
form a continuous enclosure for the mill and
separator through which enclosure material flows
in both directions between the mill and sep-
arator, a fixed foundation on which the mil] as-

sembly . is supported, means for supporting the
. separator assembly in position above the mil] as-
sembly, said latter means comprising uprights
supported on the foundation independently -of
the mill assembly and cross-beams carried by the’
uprights, means for suspending the separator as-

10
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sembly from the Ccross-beams, and a flexible seal-
ing ring positioned between and attacheq adja~
cent its upper and lower edges respectively to
the open end portions of the mill and separator
housings, -

5. In combination, a mill assembly and an ap-
paratus for feeding material at a controlled rate
into the mill, the mil assembly comprising a
lower housing having an upper opening, a fixed
foundation on which the mill assembly is sup-
ported, an upper housing having a lower open
end portion adapted to register with the upper
opening of the lower housing so as to form with
the lower housing a continuous conduit through
which material in suspension in air flows up-
wardly from the mill and through which mate-
rial to be ground passes downwardly to the mill,
the feeding apparatus being supported entirely
by the upper housing independently of the mill
assembly, and means for suspending the upper

. housing and feeding apparatus comprising up-

25
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rights supported on the foundation independent-
ly of the mill assembly and cross-beams carried
by the uprights, means for suspending the upper
housing from  the cross-beams, and a flexible
sealing ring positioned between and attached ad-
jacent its upper and lower edges respectively to
the upper and lower housings.
' ‘SAMUEL B. KANOWITZ.




