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In order to facilitate the work in stables or the
like one has for a long time tried to find some
suitable method of removing the dung from the
cattle by mechanical means. The liquid dung
has been removed by means of stable conduits
without any difficulty, but for the solid part of
the dung more complicated devices, so-called me-
chanical or automatic means for removal of dung,
have been required. Several different construc-
tions of this kind are known, for example con-
veyors consisting of chain, rope or band.

However, these devices have been connected
with certain inconveniences. With regard to the
quantity of dung, which is very varying from case
to case, it has been very difficult to obtain a con-
struction which does not demand too much ener-
gy and which, from the point of view of erection
and maintenance, could be adapted fo the econ-
omy of the farms. The devices in. question were
usually intended for a few dung removals (two or
three) for a period of twenty-four hours. Thus,
a simple and robust construction was obtained,
which construction, however, especially in large
farms, required too great dimensions, thereby be-
coming both expensive and energy-consuming.
In recent years it has become the practice to use
devices for reciprocating drive, and by arranging
them for several removals per twenty-four hours
it has become possible to reduce their dimensions
considerably. As the dung quantity may vary
considerably from case to case even in these de-
vices, still it has been impossible to completely
eliminate the earlier inconveniences. Moreover,
especially in districts with cold climate these de-
viees have proved less reliable, irrespective of the
risk of accidents which is always at hand in auto-
matic continuous drive.

The present invention is based upon compre-
hensive experiments with such devices. It has
appeared that in those cases in which the removed
quantity of dung is below a certain maximum the
devices work more satisfactorily. This discovery
led to the construction of a device by means of
which the said removed dung quantity can be
maximized. It appeared among other things that
thanks to this arrangement the whole device can
be simplified both as to construction and to man-
agement. Further the construction of the ex-
terior conveyors, which in earlier means for re-
moval of dung were very hard to build and un-
safe in drive, can be very much simplified. The
essential feature of the present invention is that
the conveying carriers or drivers have been ar-
ranged to remove the dung in portions beginning
at one end of the manure-gutter, and that during
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its continued transport from the stable the dung
is moved to the discharge place by means of
bucket, car or the like either on a cableway or
hanging in the drawing rope.

Devices for mechanical removal of dung ac-
cording to this invention can be arranged accord-
ing to two different systems with essentially the
same effect. According to the first system the
dung is removed in portions beginning at that
end of the gutter which is situated next to the
discharge place. According to the second system
the dung is removed in the same way but begin-
ning at that end of the gutter which is remote
from the discharge place. Each of these two sys-
tems comprises chiefly two embodiments. In the
first case the dung is brought to a discharge place
by a device and from there another device is for-
warding it to the manure-yard. In the second
case the dung is brought direct to the manure-
yvard by the same member.

Two embodiments of the invention are shown
py way of example on the accompanying draw-~
ings.

Fig. 1 is a perspective view of a device for me-
chanical removal of dung with gradual drive.
Fig. 2 shows a regulation device for gradual in-
crease of the transport way. Fig. 3 shows a side~
view of the device according to Fig. 2, and Figs. 4
and 5 show detail views of Fig. 2 seen respective-
ly from the end and from the side, while Fig. 6
is a diagram of the electric wiring.

According to Fig. 1 the dung is moved by a
scraper to a car located at the end of the manure-
gutter, the said car forwarding it to the discharge
place. In the figure the reference number | in-
dicates the gutter with the scraper 2, and 3 indi-
cates the culvert in which a cableway car 4 is run-
ning. This car is preferably provided with a
swingably suspended container. The car 4 ig
moved back and forth on a cableway 5 which is
extending above the discharge place (manure-
yard). On the cableway there is provided a re-
lease member 6 which actuates projections 7 on
the underside of the car in such a way that the
swinging container is tilted and empties its con-
tents. The release member 6 is movable to the
desired position on the cableway 5 by means of
an operating rope 8 which cableway preferably
can be fixed on a post 9.

The car 4 is moved back and forth on the cable-
way by means of a drawing rope {0 connected
with the car and drawn by a motor hoist i1 pro-
vided with a pole changer or the like, The scraper
2 is also connected with a drawing rope 12 which
is drawn by a motor hoist 13 provided with pole
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changer or the like and with a member regulat-
ing the way of the scraper. The two motor hoists
are connected to a starting switch 14 via relay
and motor contactors.

Figs. 2-5 show a regulation device for gradual
increase of the transport way. On the threaded
shaft 18, which is driven at suitable speed by the
motor hoist, there is moving a nut {9 carrying
a swingahbly mounfted lever arm 28 which in one
end guides a pole changing switch 2§ connected
with the motor and in the other end is actuated
by a regulatable stop device. This stop device
consists of a shaft 22 on which rings provided
with projections 23 are located in such a way that
the projections form a helical line, as well as of a
toothed wheel 24 with an actuating member 25.
26 is a shaft carrying liftable stops 27 which can
be raisesd. When the nut 19 is moved outwards
the front end of the lever arm strikes against that

stop which stops the way of the lever arm. The :

Diit cofitinves to move unitil the pole ¢chatging
$witeh 15 changed over whereby the nut returns.
The end of the lever arm strikes against the actu-
ating member 25, the toothéd wheel 24 is actu-
ated aiid the shaft 22 swung 50 that the projeciion
of the next ring raises its stop which steps the
way wiien the lever arim strikes out next time. By
this the stroke of the nut is increased and the way
‘of the scraper is extehded.

When dung is to be temoved, the device is
started by cutting in the start switch {4, The
cireuit to the motor hoist 418 of tlie conveyor i2
in the gutier is closed. The scraper 2 which in
the pozition of rast is locaied at the discharge
pldce, is moved towards one edgze of the gutter
and is in this position drawn out info the gubter
1 past the dung therein. The scraper contifiues
in this way until the end position for the first
step adjustment at the step breaker ligs been
reached in which moment the mmotor hoist 8,
through the actidn of a changing switch, changes
its direction: of moticn. The scraper 15 now folded
out and the guantity of dung which lies beiore
the same is brought to the discharge plage. When
the scraper approaches its initial position 4t the
discharge piace, the dung falls down ints thie car &
which stands below the gischarge opening, and ab
the same moment as the Initisl position 1is
reacited, the pole changing switch is changed
over. Amn cleciric impulse is givén automatically
to the relay by a separate contact, which yelay
begins to function and breaks the circuit of the
first motor hwolst at the same time as if closes the
current of the motor hoist {{ of the ext C con-
veyor i, The scyapdi

2 ‘tiow stops but the ¢ar &
is moved out on ihe cableway % towards the
emptying place (the manure-yard). When the
car comes into contact with the reiease merniber
§ so that its hottom projeétion ¥ engages the first
cross-bar or the like of the release member, the
car, whiceh is swingably mounted, is foreed to as-
stme an cblique position. -

The longer the car is moved forward, the more
oblique its position wiil be. When the car -has
assumed. such g position that its bottom projection
releases the firsh cross-bar, the front.-side projec=
tion is in position for the second gross-bar.cf the
release member. Now the-car is further tilted so

tat its contents at last are emptied. If there:are
saveral éross~bars or the like, one after the other,
g shaking effect of the car is obtained. When the
car reaches its end position on the cable way ifs
moter hoist #! changes its direction of motion
by the action of a changer and the car is moved
back to the initial position at the-discharge place
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of the gutter. At the same moment as this posi-
tion is reached the changer is reversed again
and at the same time a new impulse is given to the
relay, whereby the car stops and the scraper is
set in motion again. The scraper is now folded
again and brought to the second step position
which is adjusted by the step breaker. The
seéraper now returns and brihgs the dung portion
located in fromt of the scraper to the car. When
the scraper reaches its initial position again it
stops, and the car brings away this new portion.
The procedure is repeated in this way until all
steps adjusted by the step breaker have been
passed whereafter, the scraper stops in its initial
Pposition. At the same time the circuit of the
whole device is broken automatically, At a new
action of the start switch the whole procedure is
repeated.

At the adjustment of the distance of the step it
has appeared that distances corresponding to the
width of about 3 stalls normally give a maximum
Ioad ‘whi¢h corresponds to -stitable dirmersions ©of
thre separaie machine ‘details. )

Referring now to Fig. 6, by the influence of the
starting switclz 4 the operatinig cudtent to the
relay 14’ is switched, this causiig in tuin the
switching-of the metor eontactor {4’7, the motor
hoist i3 being hereby started. When this s car-
ried out the stroke in the gutter infiuesices the
relay 14’ by a contact i the pole changer 43%,
whereby the motor contactor 14" makes a strcke
and the motor hoist 1! is started. Ia the same
time the contactor 14"’ becomes ‘currentless this
causing the stopping of the motor-heist #3. When
the motor hoist 1 § has carried out its stroke in the
cuivert and the cable way, a special contact in the
pole changer {4’ gives dn impulse to the relay {4’
with the result that the motor contactor {47
becomes currentless and that the nistor con-
tactor 14"’ receives current.

Having now ‘describéd my ‘irivention, what I
claim as new and desire to securé by Letters
Patent is: , )

1. In an ‘apparatus for the removal of dung in
stables provided with at least ‘one gutter, drawing
rope means, conveyor means attached to said
drawing rope means and adapted for reciprocating
movement within said gutter, regulating méans
connected tosaid drawing rope faeans, said regus
lating means including means for moving said
conveyor means by said drawing rope means
within said gutter with progressive step by step
increasing of the path of movement for -each re=
ciprocating movement of said conveyor means.

2. An apparatus according to claim 1, in which
said regulating means consists of a threaded
shaft, motor means drivingly enhgaging s4i8 shaft,
a displaceable nut provided with a swingabls lever
arm, a pole changeover switch for said motor
adapted to be operated by said lever and a stcop
device for the regulating of the length of tha clep,
said device adapted to stop the defisction of the
lever at the movement of the nut in oie divection
until the pole changcover switeh yeverses, and
likewise adapted to stop the lever &b the move-
meént of the nut-in the sther directica,

3. &n apbaratus sccording 1o claiiz 1 in which
the means for tnoving said econveyor means with
progressive inereasing .of the path of movement
consists of a shaft having rings, said rings heing
provided with prejections forming g helix adapted
to co-operate with the stop device reguiating the
length of the step, said shaft having mounted
thereon a toothed wheel, said wheel having an
actuatiric member Whetreby the stroke of the con-
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veyor means is increased step by step during each
reciprocation thereof.

4, An apparatus according to claim 1, compris-
ing at least one gutter, said apparatus having a
transport device consisting of carriers adapted to
remove dung from the stable from the conveyors
in the gutter on a declining cable way to the
manure-yard.

5. An apparatus according to claim 4, in which
the cable way consists of two parallel ropes.

LARS GUNNAR BERGMAN.
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