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6 Claims.

.This invention relates generally to silo appa-
ratus, and more particularly to a silage dispenser
which is also suitable for use in my novel method
of filling a silo. Apparatus of the general type to
which this invention relates generally comprises
a frame member having mounted thereon gather-
ing means, such as rotating scrapers, which are
suitably curved and arranged to engage the top-
most layer of the silage or other livestock feed

that is stored in a silo and gather it together,

and a suitable conveying means, such as a bucket
conveyor or a screw conveyor, whereby the
gathered feed is picked up and discharged out-
side of the silo.
pensers of this general type that the frame mem-
ber be suspended within the silo by cables. In
some, provision is made for automatically lower-
ing the frame member within the silo as the silage
is removed thus providing an automatic feed for
the scrapers. In the devices that are now known,
the silage to be removed by the conveyor is accu-
mulated in a pile by the scrapers, which usually
results in an inefficient loading of the conveyor
means. Furthermore, in these prior devices, there
is a tendency on the part of the whole frame
member and its rotating scrapers to cant within
the silo in spite of provision of guide arms which
usually serve only to keep the dispenser centered.

This canting in turn causes the scrapers to dig-

deeper on one side than the other, thus accentu~
ating the difficulty. . ‘ :

Tt is, therefore, an object of this invention to
provide an improved silo apparatus wherein a
more efficient loading of the conveyor means;,
which cooperates with the scrapers, is obtained.
Tt is a further object of this invention to provide
an improved apparatus which is not necessarily
supported by cables and in which an improved

control of the feeding of - the- scrapers to the

packed silage is obtained. :

Tn addition to the aforesaid objects, it is a
further object of this invention to provide a
novel raethod of loading a silo and particularly
to provide a dispenser which can be operated to
facilitate -loading - according to my improved

method, It is essential in loading a silo, particu--

larly with silage, that the material be evenly dis~
tributed and well packed to prevent the forma-
ticn of air pockets which in turn may:cause spoil~
age. It is present practice to blow the silage to
the top of a silo'and have workers inside to dis-
tribute and pack the material. This, of course, is:
a very undesirable task which is injurious to the
health of the workers. - -

Further objects and -advantages of my

Tt has been customary in. dis- -
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tion will be apparent from the following descrip-
tion of my invention.. ‘ : :
In general, my.improved apparatus is pro-
vided with a plurality of rotating support mem-
hers, or rollers, which are attached to a frame
member and ride upon the bed of silage in the -
silo. . Scrapers are adjustably associated with
the rollers sc as to.dig into the bed a predeter-
mined depth with respect to the rollers upon rota- .-
tion about the frame member. Though I prefer.
to also partially support my dispenser with the
customary cables, I may in some cases dispense
with the same. .
Where, however, my novel combination of
cables and rollers is particularly important is in
practicing my improved loading method. Here,
by reversing the rotation of my improved dis-
penser, I obtain the benefit of the scrapers as dis--
tributing means and of the rollers as packing
means. Though I have found that as the silo
fills up, the apparatus without the cables will
ride on top.of the silage, I prefer to raise the
entire apparatiis by means of the cables at a rate .
controlled .by. the number of revolutions of the.
SCIrapers. o ) -
'To obtain more efficient loading of the con-
veyor which removes. the material gathered by.
the scrapers, I dispose the loading end of the -
conveyor at a point below the horizontal plane:

+»of the scrapers. -In this way, the feed or silage is

dumped down into the conveyor insuring that it
is filled to capacity. In this connection, since a
portion of my apparatus is below the scraper, I
provide means adjacent the bottom end of the

‘conveyor which breaks up and agitates the feed,

thus permit the conveyor, in effect, to dig a cavity
for itself. - i
The above features of my improved apparatus
and others will be best understood by reference
to the following detailed description of a pre-
ferred embodiment and to the attached drawings,
forming a part thereof, wherein like numerals
indicate like parts in ‘the various figures and |
wherein: :
Pigure 1 is a horizontal section of a sile having
mounted therein my improved silo apparatus
shownin plane view with parts broken away.
Figure 2 is a_vertical section of the silo, show-
ing a side elevation of my improved apparatus.
Figure 3 is a vertical section through the con- |
veyor-of the silo apparatus. _ B
Referring now to the figures, silo {, in which is
stored silage 2, is equipped with my silo apparatus
3. It comprises a tubular frame member 4 on,
which is rotatably mounted.a collar § extending .
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from which are radial arms § upon which are ro-
tatably mounted drums 1. The drums are gener-
ally frustro-conically shaped so that they will
track in a circle on the bed of silage. Carried by
adjacent pairs of radial arms 6 by hangers 7a are
scrapers 8. 'The scrapers 8 are suitably curved and
may be tapered in width in a well-known manner
so that upon rotation of the collar § material
scraped up will. move foward the center of the
silo. The relative verticalposition of the scrapers
with respect to the arms 6 can be adjusted by
securing the hangers ¢ in one of various ver-
tical pesitions. At each end of arms § is a roller
6c for engaging the walls of the silo.

Also secured to the tubular frame member 4,
is a conveyor 9 which preferably is of a conven-
tional chain and paddle type comprising a trough
10 supported on the frame member and extend-
ing outwardly through the silo door {1 to a point
outside the silo, and a pair of endless chains 12
and 13 having secured therebetween paddles 4.
The conveyor not only extends the length of the
trough but also turns amd passes wverdically down
through-the inside ‘of the tubular frame member
4. An -extension at the bottem of the trough 15
is ‘provided within the tubtilar frame -member
to cooperate with the paddles to permit material
to be raised vertically from the base of the frame
nmiember o the bottom of the trough, and thus
along the treugh to the outside-of the silo. Suit-
able journalted axles 16 -and {7.and pairs of sprock-
ets 18 and (% are provided atthe bottom end of the
frame member and at the far end of the trough
for supporting the chains 12 and 43 which are
driven by a pair of driving sprockets 20 mounted
on axle 21 journaled in the frame member. An
idler 22 is provided to support the underside- of
the chains.

To one end of ‘the axle 21 is'secured-a sprockeb
23 suitably connected by a chain 24 toa conven-
tional transmission 25 which s in turn connected
to .a power source such as-motor 26 by belt drive
27. The motor is mounted on theframe member
4 by a suitable bracket 28 and the transmission
by bracket .29.

The motor and transmissitn provide the power
for operating the conveyor and also for rotating
the collar § and hence the drums 7 antl scrapers
8 through a suitable chain. and .gear drive 30 as
shown coupling the collar §.and fhe ‘transmis-
sion 25.

To.assist in stabilizing the entire apparatus,
guide -arms 8{, which are secured to a collar ‘32
(Fig. 1) fixed on a frame memniber 4. by screws
33, .are provided Which extend cutwardly and en-
gage the walls of fhe silo at equally spaced points.
At the ends-of the guide arms may be provided
wheels -38 or other:shoe members which are pref-
erably resiliently urged to eontact with.the walls
of thesilo. The.collar-32 has'the additional func~
tion -of cooperating with a peripheral flange 35
welded.-or .otherwise fastened to.the frame mem-
ber 4 to secure the collar § from vertical move-
ment on the frame member.

For purposes -hereinafter more fully set forth,
there is further mounted to.the frame member 4
a winch 36 (Fig. 2) -by:means of .suitable bracket
37 upon which dis wound .a. cable:38 which s rig-
idly -secured to the bracket-at-37 and passes over
a, pulley at the top of the silo (not shown). I
prefer to provide for cooperation with the winch,
an idler 48 around which the cable passes once,
which idler is dlso rotatably ‘mounted on ‘the
bracket'37. The.idler serves-thepurpose of main-
taining uniform -verticdl “spacing "between -the
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“and-scrapers.

4

points at which the cable supports the dispens-
ing apparatus, whereas I have found by operating
without the idler there is a tendency for the
shifting of the cable along the winch to cause
a rocking action in the dispensing apparatus.
The winch is driven by motor 25 through a
gear 4{ and suitable transmission 42 connected to
the moter by a belt drive 43. The power for the
motor is provided by a power line 44 which passes
up over ‘a -suitable pulley:at the top of the silo
(not shown) and is connected on the outside of
the silo at the base thereof to a suitable power
autlet and switch arrangement 45. The switch
is :preferably of a conventicnal three way type,
that is, providing for the reversible operation of

‘the motor as well as stopping and starting of

the motor. To fake up the slack of the power
line betwesn the switch and the moving appa-
ratus, I provide means such as a drop box 48
in which the cable coils itself. A conventional
spring leaded reel may -also be used. To -obtain
automatic stopping «of the apparatus affer a pre-
determined smount of silage has heen unloaded,
I provide -a suitable meéchanism comprising a
cord &1 which is Tastened at one.end of the appa-
ratus and passes over a suitable pulley at the top
of the silo (nst shewn) and down along the out-
side of -the silo t0 a position ccoperating with
the switch hox-48. A suitable drop box 48 is pro-
vided for the cord45. At the switch box, I pro-
vide on the wcord an adjustable ring 42 which
is adapted o engage a ‘ftrigger 50 of the switch
mechanism for the purpose of shutting off the
motor.

Referring now to the operation of my appa-
ratus, an operator cutside the sile sets the adjust-
able ring 49 -on the rope 45 the distance from the
trigger $9-equal to the number of inches of silage
he wishes to remove. Hs then manually oper-
ates the switch to start the motor in a direction
wliich -causes the scrapers 8 to rotate and gather
silage towards the center of the sile. Simultane-
ously with the operation of the scrapers, the
paddles 14 -of the conveyor 8 pass dewnwardly
through the tubular frame member to a point
below the scrapers and upon their upward travel
the silage accunmilated by the serapers is dumped
down upon them insuring their maximum load-
ing and is carried upwardly and outwardly
through the trough 8 and is discharged cutside
of the silo in a downsvout 5!. "The base of the
frame member is suitably cut away gt 52 to per-
mit access of the paddles to the sccumulated
silage. To insure the breaking up of the silage
in the vicinity of the paddles, which is an -area
where the scrapers cannot function, I provide a
pair-of spike wheels 52 which ars mounted on the
axle 8§ of ‘the conveyver. By breaking-up the
silage 'at this point, T prevent overloading of the

conveyor, and I also prevent the frame member

from bottoming :-on the silage bed in-a manner to
prevent ‘the necessary downward vertical move-
ment regquired for the continual engagement of
the scrapers-with thebed.

As silage is removed, the rollers T which ride
on-the bed will continually permit the apparatus
to move downwardly. The ‘maximum rate of
downward movement, however, is limited by the
speed -at -which the -cable 28 is fed out by the
winch 36. “Since‘the winch 26 and the rollers T
are driven-by the motor there is necessarily a
fixed ratio between the-rate at which the apna-
ratus-is permitted to move downwardly by the
cable and the number of revolutions of the rollers
This ratio may-be-adjusted:within
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limits by providing a conventional adjustable

gear reduction mechanism. with the transmission
42,

When the apparatus has delivered the desired

number of inches of feed or silage as determined

. by the setting of the adjustable ring 49, the motor
will be automatically shut-off by the engagement
of the ring with the frigger.

In order to effect an efficient loading of the
silo, I may reverse the direction of my motor 25
and thus the direction of rotation of the rollers
and scrapers as well as that of the winch. As
silage is blown in the top of the silo in the con-
ventional manner, the scrapers will serve to dis-
tribute the silage, tending to move it towards the
outside of the silo, and the rollers will serve to
-pack down the silage, thus avoiding any air holes
which may result in spoilage. Because the dis-
tribution effected by the serapers in reverse direc-
tion is not always uniform, since their prime

function is to serve as gathering means, I have’

found that reliance upon the rollers alone to
raise the dispensing apparatus within the silo as
it fills up sometimes results in canting of the ap-
paratus. This canting is overcome in the pre-
ferred form as shown by the. fact that the dis-
pensing apparatus is raised through the opera-
tion of the winch and the cable at a predeter-
mined rate independently of the rate at which

the silo fills up, and hence any tendency to cant ,

can be immediately corrected by cutting off the
blower for a period sufficient to permit the cable

to suspend the apparatus within the silo in its -

customary vertical plane to which ‘it is biased
by the guide arms 3f. This reverse operation
of my apparatus effects a novel method of load-
ing a silo since the distributing and packing
are automatically handled without the necessity
of having any workers within the silo.

I have described a preferred embodiment of
my apparatus, and I appreciate that various
other embodiments and modifications will occur
to those skilled in the art; consequently no limi-
tations are intended hereby, except as are con-
tained in the following claims.

I claim:

1. A silo apparatus for loading and unloading
a silo comprising a central tubular frame mem-
ber, a collar rotatably mounted on said frame
member, means for restricting axial movement
of said collar, radial arms mounted on said col-
lar extending to the walls of the silo, frustro-
conical drums rotatably carried on said. arms
and adapted to roll on the bed of material in

said silo, a plurality of curved scraper elements-
carried on said arms, said scrapers and rollers °

adapted to move in horizontal planes above the
bottom end of said tubular frame member, a
trough carried by said frame member and ex-
tending therefrom to a point. outside the siio
through an opening therein, an endless chain and
paddle conveyor, one end of which is located at
the base of said frame member and the other
end of which is located at the end of the trough
outside of the silo, said chain and paddles being
adapted to move through the tubular frame mem-
ber and over and under the trough in cooperative
relation therewith, agitating means mounted on
the bottom of said frame member adapted to be
driven by said conveyor for agitating and break-

ing up silage, a winch carried by said frame 1

member, a cable secured at one end of said frame
member and at the other end of said winch, an
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idler carried in cooperative relationship to said

winch for maintaining the cable against hori-
zontal movement with respect to said frame
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6
member, a reversible motor carried by said frame
member, means coupling said motor with said
collar for rotating the same, means coupling said
motor with said chain conveyor for driving the

- same at a rate proportional to the rate of rota- -

tion of said collar and means coupling said motor
to said winch for operating the same at a rate
proportional to the rate of rotation of said col-
lar, switching means outside the silo operably
connected to said motor for effecting stopping,
starting and reversing of said motor, and auto~
matic stopping means associated with said
switeching means, said automatic stopping means
comprising a cord connected to said frame mem-
ber and passing outside said silo adjacent said ~
switching means and a ring secured to said cord, -
said ring being adjustable thereon, said ring -
being adapted to engage said switching means
upon a predetermined vertical downward move-
ment of said frame member. '
2. A silo apparatus for loading and unloading
g silo comprising a central tubular frame mem-
ber, a collar rotatably mounted on said frame
member, means for restricting axial movement
of said collar, radial arms mounted on said col-"
lar extending to the walls of the silo, frustro-
conical drums rotatably carried on said arms
and adapted to roll on the bed of material in
said silo, a plurality of curved scraper elements
carried on said arms and vertically adjustable
relative thereto, said scrapers and roller adapted
to move in horizontal planes above the bottom
end of said tubular frame member, a trough
carried by said frame member and extending
therefrom to a point outside the silo through
an opening therein, an endless chain and paddle
conveyor, one end of which is located at the base
of said frame member and the other end of
which is located at the énd of the trough out-

side of the silo, said chain and paddles be-

ing adapted to move through the tubular
frame member and over and under the trough
member in cooperative relation therewith, agi-
tating means mounted on the bottom of said
frame member adapted to be driven by said con-
veyor for agitating and breaking up silage, a
winch carried by said frame member, a cable
secured at one end of said frame member and at
the other end of said winch, an idler carried in

cooperative relationship to said winch for main- '
taining the cable against horizontal movement
with respect to said frame member, a reversible
motor carried by said frame member, means
coupling said motor with said collar for rotating
the same, means coupling said motor with said
chain conveyor for driving the same at a rate
proportional to the rate of rotation of said collar
and means coupling said motor to said winch for
operating the same at a rate proportional to the
rate of rotation of said collar, and switching

' means outside the silo operably connected to

said motor for effecting stopping, starting and
reversing of said motor. '
3. A silo apparatus for loading and unloading
a silo comprising a central tubular frame mem-
ber, a collar rotatably mounted on said frame
member, means for restricting axial movement
of said collar, radial arms mounted on said collar
extending to the walls of the silo, frustro-conical
drums rotatably carried on said arms and adapt-
ed to roll on the bed of material in said silo, a
plurality of curved scraper elements carried on
said arms and vertically adjustable relative
thereto, said scrapers and rollers adapted to move
in horizontal planes above the bottom end of said
tubular frame member, a trough carried by said
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frame member and extending therefrom to &
point outside the silo through an opening there~
i, an endless chain and paddle conveyor, one
end of which is-located: at the base of said frame
member and the other end of which: is located at
the end of the trough ocutside of the silo, said
chain and paddles being adapted to move
through the tubular frame member and over and
under the trough member in cooperative relation
therewith, a winch carried by said: frame mem-
ber, a cable seccured at one end of said frame
member and at the other end of said: winch; an
idler carried: in cooperative relationship to said
winch for maintaining the cable against hori-
zontal movement with respect to said frame
member, a reversible motor carried by said frame
member, means coupling said motor with said:
collar for rotating the same, means coupling said.
motor with said chain cenveyor for driving the
same at a rate proportional to the rate of rota-
tion-of said eollar and means coupling said motor
to said winch for operating the same at a rate
propertional to the rate of rotation of said.collar,.
and. switching means outside the silo -operably
connected to said metor for effecting stopping,
starting and reversing of said motor.

4. A silo apparatus for loading and: unloading
a silo comprising a central tubular frame mem-
ber, a collar rotatably mounted on: said frame
member, means for restricting axial movement
of seid collar, radial arms mounted on- said: col~
lar extending to the walls of the silo, frustro-
conical drums retatably earried on said arms-and.
adapted to roll on the hed of material in: said
silo, a plurality of curved scraper elements.car-
ried: ‘on said arms, said scrapers and rollers
adapted to: move in horizontal planes above the
bottom. end of said tubular frame member, @
trough carried by said frame member and ex~

tending therefrom to a point outside the silo-

through an opening therein, an endless chain
and paddle conveyor, one end of which. is located
at the base of said frame member and the other
end. of which is. located at the end-of the trough
outside of the silo; said chain: and paddles being
adapted to move through the tubular frame mem-
ber and over and under the trough in.cooperative
relation. therewith, a winch carried by said frame
member, a cable secured at one end. of said frame
member and. at the other end of said winch, an.
idler carried in cooperative relationship- to said
wineh for maintaining the cable against hori-
zontal movement with. respect to said frame mem-
ber,. a- reversible motor carried by said frame
member, means coupling said motor with said col-

lar for rotating the same; means coupling said.

motor with said. chain conveyor for driving the

same at & rate proportional to therate of rotation-

of said collar and- means coupling said motor to
said winch for eperating the same at a-rate pro-~
portional to the rate of rotation of said collar,
switching means outside the silo. operably con-
nected to said motor for effecting stopping, start-
ing and. reversing of said motor, and automatic
stopping means associated with said switching
means, said automatic stopping means compris-
ing a cord connected to said frame member and
passing outside said silo adjacent said switching
means and. & ring secured: o said cord, said ring
being adjustable thereon, said ring being adapted
to engage said switching means upon a prede-
termined vertical downward movement of said
frame member. )

5. A silo gpparatus for loading and unloading.
a silo comprising a central tubular frame mem-
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bet of substantial diameter, radial arms rotdt-
ably carried by said tubular frame member and:
extending tc the walls of the silo, a frustro-coni-
cal drum rotatably fixed-about each of said arms
near the:outer ends thereof, a plurality of curved:
scraper elenients rotatably carried by said tubular
frame and supported at their outer ends by said:
arms, said scrapers and rollers being addpted to:
move in unison about said tubtlar frame member
in a horizontal plane spaced upwardly froni the
lower Hmit of sdid tubular frame member, &
trough carried by an upper part of said frame
member and extending therefrom to g point out-
side the silo through an opening therein, a series
of sprockets disposed within the lower end of said:
frame member below said arms and scrapers, ab
the: junction of said trough and tubular frame
member, and at the outer end of said trough, an:
endless chain and paddle conveyor passing over
said sprockets, whereby said chain and paddles
move through the tubwlar frame member and
over and under the treugh member, means in-
cludiig a winch for suspending said tubular
frame member within szid silo to permit verticsr
moevement of the same, power means includivg g
motor for rotating said scrapers about said tubuw.
lar frame, coupling means for driving said end-
less chain conveyor at a rate proportional to thie
rate of rotation of said arms, a second. coupling
means for moving said tubular frame meémber
longitudinally within the silo through said wineh:
at a rate proportioral to the rate of rotstion of
said scrapers, and switching means outside the
silo operably connected to said motor:

6. An apparatus for use in a silo comprisirig af
central tubular conveyor frame, g laterally ex-
tending: conveyor trough extending bHetween: the
upper end of said tubular conveyor frame and the
silo wall, an endless. chigin and paddle conveyor
operdting within szid tubular frame and over
and urder said trough, g rotatdable collar about
said-tubwlar frame, radial arms rotatably carried
by said collar about said tubular frame and &
plurality of curved scraper elemerits fixed tg sald:
collar and supported at their outer ends by said
arms, said scrapers being adapted to move gbott
said. tubular frame in o Horizontal plarie above
the lower limit of travel of said paddles, a sHatt
and sprocket below said serapers within said tu-
bular frame over which said endless chain passes:
and cutters fixed to said shaft outside of said tu~
bular frame adaspted to cut a well in the silo:
solids' to accommodate the lower end of the tubg~
lar frameafid provide a bite for said scrapers and’
paddles.
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