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FEEDER.

Application filed March 15, 1920. Serial No. 366,980,

Lo all whom it may concern:

Be it known that Hexry C. HoutHorr, a
citizen of the United States of America,
residing at Milwaukee, in the county of

5 Milwaukee and State of Wisconsin, has in-
vented a certain new and useful Improve-
ment in Feeders, of which the following is
a specification. o o

This invention relates in general to im-

10 provements in the ccnstruction of feeders,
and has particular relation to rotatable feed-
ers for conveying material to machines, such
as tube and ball mills, ete., not only where
material of a single or uniform character is

18 fed to a mill but also where materials of dif-
ferent characters or from different sources
are fed and commingled before being
charged to the mill proper. , :

In feeders, especially where the material

20 fed is comparatively hard and of a gener-
ally abrasive nature, such as a great many
materials ordinarily fed to grinding or com-
minuting machines, there is considerable
wear of the parts with which the working

25 material comes in contact. This is espe-
cially true where the feeder embodies, as
an essential part of the construction, a spiral
conveyor located substantially within the
casing of the feeder, and adapted to carry

80 material from a point adjacent the periph-
ery of the feeder to an axial or central: dis-
charge opening. A  modern commercial
type of feeder of this general character,
known in the art as a combination feeder,

35 1is shown in the patent to Greenfield 1,214,
776, Feb. 6, 1917. Tt will be obvious that
with feeders of this gemeral character, in-
volving a drum- portion and an interiorly
located elevator or conveyor, the expense

40 of maintenance is considerable, and this is

the case independently of whether or not

the external scoop is integral with the body’

portion of the feeder. Obviously, the re-
placement - of the entire feeder as parts
thereof wear, and this destructive wear may
occur-very rapidly, is-a comparatively ex-
_bensive proposition. .

4

[~

Again, with prior art designs of feeders-

of this type, the feeder was especially de- .

50 signed for a definite direction of rotatiom,”
the conveyor and scoop elements being so’

formed as to function properly only when
the feeder was rotated in the particular di-

rection. Obviously, this arrangement neces-

sitated distinet feeders, and this item in-
volved the expense of providing different
patterns for the two feeders.

The present invention contemplates an
improved design and construction of a
feeder of this general character, wherein a
sectional construction:is used to the extent
of simplifying certain features of the manu-
Tacture of the feeder and providing for the

renewal and ready replacement of the essen--

tially wearing parts, so as to materially re-
duce the cost of maintenance of the feeder,:
the design being such as to require the
duplication of only a minimum number »f
parts and weight of material in order to
provide for full reversibility as to direction
of rotation of the feeder.

It is an object of this invention to pro-
vide a feeder of improved design embody-

ing a sectional construction, whereby wear-

ing parts are readily renewable.

It is a further object of this invention to
provide a combination feeder of improved
design and construction comprising readily
removable interior elevator or conveyor and
liner elements. e '

It is a further object of this invention to
provide a combination feeder of improved
design and_construction embodying a re-
newable and replaceable external scoop and
an interior elevator or conveyor and liner.

These and other objects and advantages

are attained by this invention, various novel

features of which will appear from the de-
scription and drawings, disclosing an em-
bodiment of such invention, and will be par-
ticularly pointed out in the claims.

In the accompanying drawings:

Fig. 11is a view in elevation of a feeder

embodying features of the present inven-
tion, with parts of a rotary machine, with
which the  feeder is associated, shown in
section, the replaceable parts being designed
for anti-clockwise rotation of feeder.
- Fig. 2 is an end elevation of the feeder
shown in Fig. 1, the same being rotated
through approximately 90° from the posi-
tion of Fig. 1.
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Fig. 3 is a vertical section through a feed- -

er having replaceable parts designed for

-clockwise rotation:

Fig. 4 is an end elevation of the spiral ele-

~vator or conveyor of the feeder shown in

Figs. 1 and 2.

105



10

2

‘Fig. 5 is a vertical sectional elevation of
the lining element of the feeder of Figs. 1
and 2. e

Fig. 6 is a sectional detail showing the at-
tachment of the scoop to the body of the
feeder. , ‘

In the embodiment of. the invention -dis-
closed, the feéder comprises a substantially
drum-shaped casing or housing 8 having
a substantially cylindrical peripheral por-

tion 4 with an exterior flarige 5 at its outer -

or open edge. At its opposite or inner edge,
the casing is of general conicalform, as In-
dicated at 7, ‘this cone-shaped part merging
into a cylindrical- portion 8 provided with
apertures, as shown in Fig. 3, for the recep-
tion of screws or bolts used: for connecting

» the casing to a flanged portion 9 of aliollow

20

trunnion 10 which may form a part of a ro-
tating mill, ‘generally indicated at 12. 18
indicates- a bearing within “which the hol-
low trunnion 10- rotates, this hollow' trun-

» nion being provided with a liner 14 having

25

30

helical vibs onits interior which are effective,

during rotation of the trunnion, to convey

material toward the mill 12.
The interior of the casing or housing 8

‘is provided with an elevating or'conveyiig

element 17 of generally spiral form and hav-
ing-an open inlet end 18 at its:outer periph-
ery and: a discharge locdted at the center; as
indicated at 19, the discharge ‘portion ‘being

ot generally tubular form'and: extending

e
5

40
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o

axially from the body portion of the spiral,

7 and of such size'as to fit fairly closely with-

in the-aperture of the cylindrical portion 8
of the casing. ‘A considerable portion of the

“.outer periphery of the conveyor or elsvator

extending from the:discharge end 18:is' con-

- centric with the wall of‘the casing’3; as in-

dicated in Figs. 2, 3:and 4, and is of sttch
form and size as to'fit comparatively closely

within the casing'or housing. The' forma-

tlon of ‘the spiral-is such that the passage

therethrough -is wholly “walled 'or enclosed :
from-the inlet 18 to: the discharge 19. "A -

web-like elerent 20, integral with the body
'portion of ‘the spiral; serves to brace the in-

let portion: and to' hinder: the entrance of -

material to the space between the radially
spaced portions of the conveyor conduit dur-
ing the operation of the feeder:

21 indicates a lug or shoiilder adjacent one
end of that portion of the gpiral whichhas"

its outer: periphery concentric with the cy-
lindrical :part 4 of the casing:3. ‘As indi-
cated, ‘the:axially ‘outer: face of the:spiral
‘conveyor 17, when the same is in position
within the housing'8, is: preferably inap-
proximately the same plane as' the axially
outer face of the flahge 5; and the axially
inner wall of the spiral-is of genersl conical

with the interior of the cone-shaped ‘portion
7 of the housing-3.

1,553,613

A liner 28 having a cylindrical portion 24
and a conical end wall 25 is removably lo-
cated within the casing or housing 8 and is
of such form and size as to act as a lining
for that portion of the casing not occupied
by the spiral-conveyor or elevator 17, as in-
dicated in Figs: 1,2 and 3. The outer edge
of the cylindrical portion 24 is substantially
flush with the outer face of the spiral con-
veyor and the flange 5. This cylindrical
portion24 of ‘the liner is provided with an
aperture 26 of substantial size and adapted
to be alined with a similar aperture 27 in
the “cylindrical portion 4 of ‘the casing or
housing 3. When ‘the liner is"in operative
position in the’ casing, with ‘the aperture 96
-1n-alinement ‘ awith ‘the aperture 27 in the
casing, an abutment 28 at one circumferen-

tial edge bf the liner is adapted to be-in sub-

stantial engagement with the corresponding’

lug' or shoulder 21 on the conveyor, while
the other circumferential edge of 'the linet,
designated as'29, is'addpted fo abut against

or engage the axially ifmer whll of ‘the inlet
- 80

portion 18 of the conveyor. =

31 indicates a curved scoop which miay be
provided with a readily detachhble wearing
head or shovel 32 of wear-resisting material.
This scoop 81 is provided at -its base with

a curved flange 3470f ‘such shape as to lie

snugly againstthe exterior of the cylindrical
portion of the casing or housing about the
aperture 27, when ‘tﬁ_e* scoop ‘is. attached in
operative position, and also with & tubular

extension 35 of such size as to fit snigly’

within 'the apertire 27 and the' alined aper-
ture 26:'in" ‘the liner'23. The scoop is de-
tachably secured in "position, as by means of

bolts or screws 86. ‘A tie rod 41, preferably
pivotally connected ‘to' the scoop 81, assists

in ‘holding ‘the latter in'operative. position,
this tie 10d being passed through an aper-
ture in the appropriate one of two lugs 42,
43, on' the housing”3 equidistant from the

aperture 27, and ‘being’ adjustably held in-

position, as by a'nut 45. Through this ar-
rangemeit, it'will be apparent that the scoop
381 is reddily 'detachable and may be secured
in dither of two pasitions, with the tie rod
41 -attached to 'the appropriate one of the
lugs 42, 43, thus accommodating “for rota-
tion of the feeder in either direction.

-The open front of the casing or housing

3 is partially closed by a cone-shaped plate. .
47, ‘preferably “of - wear-resisting ‘thatérial

and having- a “central aperture 48. ~'This
cone-shapéd elemienit” may ‘rést at its inner
‘edge upon the-outer edge of the liner 23 and

‘the spiral conveyor 17, and'may be held in -

‘operative position: by metins of a cone-
shaped follower ring or collar 49 of such

] “shiipe asto closely engage the exterior of
shape so as to fit against and fully engage

‘the element 47 add having a flange 51 which
engages the' flange 5'0f ‘the housing 3, bolts

_tor-othér-gecuring meand ‘being used to hold
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the flange portions together and thus secure
the element 47 in position. ‘ :

53 represents a feed chute discharging
Into the interior of the housing through the
opening 48 in the element 47. When in-
stalled, the feeder may be located directly
over a pit or trough 54 designed to hold ma-
terial to be picked up by the scoop 81 during
rotation of the feeder. R

During the normal operation of the mill
12, the feeder housing 8 is caused to rotate

through its connection with the hollow trun-

nion 10. The parts of the feeder shown in
Figs. 1 and 2 are designed for left-hand or

5 anti-clockwise rotation, that is, considered
with respect to a person standing to the

right of and facing the feeder of Fig. 1.
The coarse material which may be con-
sidered as comprising raw material together

> with new grinding bodies, is fed through the

feed chute 53 and the opening 48 in the
element 47 to the interior of the housing 8.
Other material which may be considered as
relatively fine material, such as oversiza

5 from a classifier or similar device, is depos-

ited in the trough or pit 54, and charges
thereof are intermittently picked up by the
scoop 31 and are eventually delivered there-
from into the interior of the housing 3, that
1s, within the space between the liner 28 and
the exterior of the spiral elevator or con-
veyor 17. It will be apparent that the mate-
rial fed from the chute 53 is also carried into
the same space and commingled with the ma-

? terial picked up by the scoop 81. As the

feeder rotates, this commingled material
passes into the inlet 18 of the spiral con-
veyor 17 and is elevated thereby as the
feeder rotates and approaches its uppermost
position, the material gradually falling and
being discharged through the discharge
opening 19 into the liner 14 of the hollow
trunnion 10. The material thus admitted

_to the liner 14 of the trunnion 10 is auto-

matically conveyed by means of the helical
ribs 15 on the liner and delivered to the
body of the mill 12. S
It will be apparent that the material re-
ceived at the different points may be of
either like or different natures. If all the

“material which it is desired to feed is at

the level of the trough 54, the scoop 81 alone
may then be utilized to supply the feeder,
thereby avoiding the necessity of prelimi-
narily elevating any material to a point
from which it may be fed to the feeder
through the chute 53, and, likewise, success-
ful operation may also be_secured when all
the material is fed through the chute 53, the
material being then properly elevated and
conveyed by the spiral elevator 17, and de-
livered to the liner 14 of the hollow trun-
nion 10. )

the housing 3, may be of comparatively light

g

construction since this part is not subjected
to the abrasive action of the material han-
dled, being amply protected therefrom by
the scoop 31, the liner 23 and the spiral ele-
vator or conveyor 17. All of these latter
parts are of simple form and may be of
highly wear-resisting material, and may be
readily removed and replaced by new parts
in case wear should make such replacement
necessary. - Again, with the present inven-
tion, where the question of reversibility of
rotation is concerned, instead of the neces-
sity of providing an entirely new feeder,
the same housing and cone plate 47 and
scoop 31 may be used independently of the:
direction of rotation desired. Hence, in

- order to provide for rotation in the direc-

tion opposite to that for which the feeder
was originally installed, it is necessary only
to substitute for the liner 23 and the spiral
conveyor 17 shown in Figs, 1 and 2, corre-
sponding - elements of generally similar
shape, but designed for opposite rotation.

It will be apparent that, in accordance
with this invention, a feeder is provided

which is of comparatively simple construc-:

tion and maximum efficiency in so far as

expense of extended operation is concerned,-

these results being attained in considerable
part through features of design and con-
struction whereby essentially wearing parts
are readily renewable, and reversibility as
to direction of rotation is secured with com-

paratively little reorganization of the parts

of the feeder.
It should be understood that it is not de-

sired that the invention claimed be limited

to the exact details of construction shown
and described, for obvious modifications
thereof will occur to persons skilled in the
art.

It is claimed and desired to secure by
Letters Patent:

1. A rotary feeder, comprising a casing
having an inlet and an outlet, a closed con-

duit conveyor within and removable from

said casing and having an inlet adjacent
a peripheral wall of said casing and an out-
let communicating with the outlet of the
casing, said conveyor constituting a liner
for ‘a portion of the wall of said casing,
and means constituting a liner for the
portion- of said wall unoccupied by said
conveyor., ‘

2. A rotary feeder, comprising a casing
having a substantially axial outlet .and an

70

80.

90

95

100

105

110

115

120

inlet remote from the axis, a removable

conveyor in the form of a closed conduit
located within said casing and having an
axial discharge communicating with the out-

let of the casing, said conveyor being op-

erative to convey material from a point

; R ] _ ~adjacent the peripheral wall of the casing
The permanent part of the feeder, that is,

to the axial discharge thereof during rota-
tion of the feeder, and said conveyor con-
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stitiiting -a ‘liner ‘for a portion of the wall
of*“said ' casing; and means constituting a
litter 'for ‘the. portion of said wall unoccu-
pled by :said: cohveyor.

“BotA 1ot‘11y feeder, comprising a casing
ha,vmo an inlet ‘md a “substantially fuml
o'utlet, “a--conveyor hwithin and removable
from: said easing, ‘said conveyor being in
the form'of a closed conduit having an inlet
at-a 'point remote from its axis and an axial
discharge and operative to convey material
frony a pomt adjacent the'wall of the casing
to ‘the axial discharge thereof during ro-
tdtlon of the: feeder, and said conyeyor “hav-

ing a portion of “its external wall in sub--

stantial engagement with the wall of said
casing, and’a rémovable liner for the por-
tion of the casing will unoccupied by said
conveyor. - -

4.°A rotary feeder, comprising a casing
having a peripheral inlet and an axial dis-
charge,” and “a removable conveyor within
said -casing ‘having’ an inlet and an axial
discharge co- opemtlve with the’ discharge
of said ‘casing,” a ‘removible liner ‘for the
portionof ‘said casing unoceupied by said
conveyor, ‘said lining having an  aperture

in‘alinement- with ‘the inlet of said casing,’

and’ an external -scoop -detachably -secured
to said -casing  and having a portion enter-
ing ‘the aperture in said liner and effective
to ‘position said liner in said casing.

-5. A rotary feedeér, comprising a casing
having an axial discharge and an 'inlet re-
mote from the axis, a removable conveyor
within said ‘casing in ‘the form of a closed
condiiit- having an axial discharge co-op-
erative with' the ‘discharge of said casing
and'an-inlet adjacent the periphery of said

“casing, said conveyor having a portion of

its radially outer wall in substantial en-
gagement with a portion of the casing Wall
a detachable liner for the portion of the

casing ‘wall unoccupied by said conveyor

‘said liner having a peripheral opening in

substantial alinement with ‘the inlet of the
casing, and ‘a scoop detachably secured in
operative position about the inlet of said
casing and having a tubular portlon ex-

'tendmo into the- “alined openmﬁs of said

casing “and liner.
6. A rotary  feeder, comprising ‘a casing
having a peripheral inlet and an axial dis-

charge, means within said casing for con-
‘veying ‘material to the axial discharge, a

reversible scoop on said- castng for feeding
material to said inlet, and means' for de-
tachably securing said scoop “in operative

- position relative to said inlet for either di-
60

rection of rotation 'of said casing, said se-
curing’ means comprising securing elements
on said casing substantially eqmchstmu
from:-said’ 1nlet and an- efement ‘on’ said
scoop detachably ‘¢onnectible to “either of
'the: securing eleménts on said casing.

1,553,613 .

7. In " combination, a rotatable drum-
shaped casing having an inlet and an axial
discharge adapted to receive a right or left
hand conveyor element, saxd conveyor ele-
ment being detachably secmed in-operative
position within said casing and having an
axial discharge and an inlet remote From
the axis of rotation thereof and adaptefl
to. feed material from said “inlet. to said
outlet during rotation of the conveyor in
one. duectlon the discharge of said conveyor
being in communication with the casing
chsclnroe, and means constituting a liner
for the portion of the wall of szud casing
unoccupied by said conveyor.

8. In combination, a rotatable = drum-
shaped casing having a peripheral inlet and
an “axial discharge, a conveyor element in
the form of "a closed conduit having an
axial discharge and an. inlet remote from
the axis, said conveyor element being de-
tachably - securable in operative 1)081t10n
within said casing with the discharge there-

of in con nnumcatlon with the casing dis-

charge and being interchangeable with an
element adapted for similar use when said
casing is rotated in an opposite direction,
and a reversible scoop detachably securable
to said casing about the peripheral- inlet
thereof “and operative to feed -material
thereto during rotation of the casing.

9. In comblnatlon a rotatable drum-
shaped casing h‘wmof an inlet and an axial
discharge and adapted to receive in opera-
tive posmon a right or left hand inter-
changeable conveyor element and a right or
left ‘hand interchangeable liner, sud con-
veyor element det‘mhablv secured in opera-
tive position within said casing and being
in the. form of a closed conduit having an
axial discharge and an inlet remote from
the axis and operative to convey material to
the discharge of said casing, and said liner
element 1‘e1nov‘1b1y Dnmtfuned In position in
said casing and effective to act as a lining

" for the pmtlon of the casing unoccupied bV

said conveyor element.
10. In combination, a rotatable drum-
shaped casing having a peripheral inlet and

an axial dlschzu'rre adapted fo receive in op-

erative position a 1101113 or left hand inter-
changeable convevor element-and a right or
left hand .interchangeable liner, s«;Lid con-

“veyer element det‘xchably secuired in opera-

tive position within said casing and having

an axial discharge and an mlet remote from

the axis with the. discharge arranged in axial
alignment with the r‘:zsmo chsﬂharoe, and the
conveyor 'being opor@ble to convey material
from a point ‘ld] acent the wall of said cas-

Ing to the axial (hschm‘@e thereot, said. hner :

element (Aet‘whably secured in said casing

“and covering substantially the entire portion
‘of the' casing unoscupied by caid conveyor
~element;’ said liner element having'an-aper-
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ture in its peripheral wall alined with the
peripheral inlet in said casing when the
liner is in operative position therein, and a
scoop connected with said casing about said

' peripheral inlet and the aperture in the lin-

ing element and operative to feed material
to said casing during the operation of the
feeder. ,

11. A feeder, comprising a rotatable cas-
ing having a unitary body portion with an
axlal discharge and a peripheral inlet, a re-
movable spiral conveyor disposed within the
body portion of said casing and having an
axial discharge communicating with the dis-
charge of said casing and an inlet adjacent
the periphery of said casing, a removable
closure element detachably held in position
at the axial side of said casing remote from
the discharge thereof, and effective to hold
said conveyor against axial displacement
from operative position, and a scoop at-
tached to the body portion of said casing
about the peripheral inlet thereof.

12. A rotatable feeder, comprising a cas-
ing having a peripheral inlet and an axial
discharge, a removable conveyor within said
casing having an axial discharge coopera-
tive with the discharge of said casing, and a
removable liner for the portion of said cas-
ing unoccupied by said conveyor, said liner
having an aperture in alinement with the
peripheral inlet of said casing.

13. A rotatable feeder, comprising a cas-
ing having an inlet and an axially disposed
and reduced, tubular discharge, and a remov-
able spiral conveyor within said casing hav-
ing an inlet remote from its axis and an
axially disposed tubular discharge telescopi-
cally fitting within the tubular discharge of
said casing and constituting a liningtherefore.

14. A rotatable feeder, comprising a cas-
ing having an inlet and an axially disposed,
tubular discharge, a removable conveyor
within said casing having an inlet remote
from its axis and an axially disposed tubu-
lar discharge fitting within the discharge
of said casing and constituting a lining
therefor, and a removable element partially
closing the side of said casing remote from
the discharge thereof and adapted to hold
said conveyor in position with its tubular
discharge 1 operative position.

15. A rotatable feeder, comprising a cas-
ing having an inlet and an axially disposed
discharge, a removable conveyor in the form
of a closed conduit within said casing
formed to prevent contact between material
conveyed and the inner walls of said casing
and having an inlet remote from its axis and
an axially disposed discharge leading into
the discharge of said casing, a removable
Iiner for the portion of said casing unocccu-

pied by said conveyor, and a removable ele--

ment partially closing the side of said casing
remote from the discharge thereof and

8

adapted to hold said conveyor and said liner
in operative position within said casing.

16. In a rotary feeder, a rotatable drum-
shaped casing having an axial discharge, a
cone-shaped .cover element adapted to be
secured to said casing at one axial side
thereof, a scoop-like conveyor having a tubu-

" lar hub portion communicating with the dis-

charge of said casing and held in operative
position in said casing with its axis in sub-
stantial alinement with the axis of said cas-
ing, said cone-shaped cover cooperating with
sald conveyer to maintain the latter against
withdrawal from operative position in said
casing. :

17. The combination with a drum-shaped
feeder comprising a drum-shaped feeder
head and a cone cover adapted to be secured
together, of a scoop having its hub secured
at the hub or center of the feeder head,
said cone cover cooperating with said scoop
to maintain the latter against withdrawal
from operative position relativetosaid casing.

18. In a rotary feeder, the combination
with a drum-shaped casing comprising a
drum-shaped feeder head and a cone cover
detachably connected to said feeder head,
the feeder head having a peripheral open-
ing, of scoop means having internal and ex-
ternal portions, the external scoop portion
being in substantially radial alinement with
said internal scoop portion and communi-
cating with said peripheral opening, and the
discharge from the internal scoop portion
being provided with a hub secured to the
hub of the feeder head.

19. A rotary feeder, comprising a casing
having a peripheral inlet and an axial dis-
charge, means for conveying material from
a point outside of said casing through said
conveying means to the discharge of said
casing, a removable liner for the portion of
sald casing unoccupied by said conveying
means, said liner being apertured in aline-
ment with the peripheral inlet of said cas-
ing, said conveying means comprising an ex-
ternal scoop detachably secured to said cas-
ing about the peripheral aperture therein,
and having a portion co-operative with the
wall of the peripheral aperture in said liner.

20. In a rotary feeder, the combination
with a drum-shaped casing comprising a
drum-shaped feeder head, the feeder head
having a peripheral inlet and an axial dis-
charge, of scoop means having internal and
external portions removably associated with
said feeder head and adapted to receive and
pass material through the inlet in said feeder
and to the axial discharge thereof, and a re-
movable liner for the portion of the wall of
said feeder head unoccupied by said scoop
means.

In testimony whereof, the signature of the
inventor is affixed hereto.

HENRY C. HOLTHOFF.
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