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This invention relates to structural improve-
ments in apparatus for conveying materials in
bulk, and more especially, it pertains to oscillat-
ing apparatus for providing a hopping motion
for material being passed through conveying
troughs. The apparatus is of a type comprising
a support, two conveying troughs resiliently car-
ried by said support in a position in which the
vertical planes of symmetry, longitudinally inter-
secting said troughs, substantially coincide, and
being adapted to be bodily reciprocated or oscil-
lated at a high rate of speed and in paths of
motion which are upwardly inclined in oppo-
site directions.

The invention is directed to the neutralizing of
unbalanced forces, inertia effects, shocks, im-
pacts and the like arising in oscillating conveying
apparatus of the type set forth. The invention
is further directed to the elimination of torques
incidentally produced and to the changing of
their direction during each cycle of movement
of the conveying troughs. The ultimate object
is to safeguard the buildings or other structures
which support the oscillating apparatus against
premature destruction through what would other-
wise be unbalanced forces, inertia effects, and
torques.

Prior art publications dealing with kindred
balancing and damping problems in oscillating
systems include the British patent specifications
502,817 to Koppers, and 413,689 to Schieferstein,
United States Patents 1,495,850 to Jaquelin,
1,769,413 to Binte, and 1,997,499 to Schieferstein.

Other objects of the invention intimately con-
nected with the former and advantages obtained
will become apparent to experts in this ﬂeld as
the description proceeds.

The nature and scope of the invention are
briefly outlined in the appended claims and will
be more clearly understood from the following
specification taken together with the accompany-~
ing drawings, in which

Fig. 1 is a side elevation showing by way of
an example an oscillating system containing a
screening apparatus, which is redesigned accord-
ing to this invention, and

Figs. 2 to 5 are side elevations showmg struc-
turally modified screening apparatus embodying
the salient ideas of this invention.

The invention consists in that an oscillating
balance element is structurally associated with
the oscillating masses of the apparatus con-
cerned in a specific position and in counteraction
thereto, and that the weight of said balance
element and the amplitudes of its .oscillating
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motion are specifically proportioned relatively to
those of the oscillating masses, as described and
claimed hereinafter.

In Fig. 1 of the drawings an apparatus for
conveying and treating, namely classifying or
“dressing” material in bulk is diagrammatically
shown by way of an example, which exhibits
the salient features of the invention and con-
prises:

(1) A skeleton” frame F.serving as support for

(2) Two horizontally disposed, oscillating con~
veying troughs B3, B4, which are provided: with
dressing screens 12, i3 and bottom plates 12/,
13’ and are movably suspended by sets of in-
clined links or pendulums 14, 14’, {5, 15’ above
each other and in staggered position to ‘each
other, in which the vertical planes of symmetry
longitudinally intersecting said troughs coincide;
the troughs B3, B4 are provided at points reg-
istering with. their centers of gravity with lat-
erally projecting ear laps 16, i1 and are resil-
iently held by pairs of elastic cushions 18, 18
19, 19’ retaineq in end to end disposition within
guide beds 20, 20’, so that the troughs can be
bodily reciprocated or oscillated in opposite di-
rections to each other and on paths of move-
ment inclined from the level,

(3) A balance element E is accordmg to thls
invention structurally associated .. with said
troughs B3, B4 and adapted to be reciprocated
in - counteraction to thereto and on a path of
movement. so disposed and directed relatively
to those of the troughs, that the oscillating forces
and the reacting inertia .effects virtually active
in the centers of gravity of the troughs and
balance element meet with their respective lines
of action n, n2, n3 at one common point p of
intersection; the weight of the balance element
and the amplitudes of its reciprocating motion
are so chosen relatively to the weight 'and the
amplitudes . of the reciprocating motion of the
troughs, that said oscillating forces and reacting
inertia effects, balance each other.

In the embodiment of the invention Shomn
by way of an example in Fig. 1 the balance
element E is designed as a chute for feeding the
material descending through the hopper H into
the upper trough B3; the balance element is pro-
vided on both sides with laterally projecting ear
laps 21, registering with its -center of gravity,
and is resiliently held by elastic cushions 22, 22’,

.retained in a guide bed or frame 23 and engaging

in end to end disposition said ear laps 21; the
balance element E is linked at both ends to the
skeleton frame F. by horizontally disposed links
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24, 24’ and is adapted to be bodily reciprocated
up and down by oscillating forces indicated by
their virtual line of action n3.

As described above the balance element E is
so disposed relatively to the troughs B3, B4,
that the said line of action n3 of the oscillating
forces and resultant inertia effects passing
through the center of gravity of the balance ele-
ment E meets at one common point p of inter-
section with the lines of action =, n2 of the
forces and inertia effects active at the troughs
B3, B4,

(4) Means are provided for jointly reciprocat-
ing the troughs B3, B4 in opposite directions
to each other, and for reciprocating concur-
rently the balance element E in counteraction
to the troughs as indicated by the arrows at p,
namely so as to neutralize the inertia effects
arising as the result of the reciprocating move-
ments of the troughs and being virtually active
at their centers of gravity.

Said reciprocating means comprise a double
cranked rocking lever 30, a prime mover, not
shown, for rocking said lever, and means for
resiliently interconnecting the arms of the latter
with the troughs B3, B4 and the balance ele-
ment E. '

In the embodiment of the invention shown in
Fig. 1 said connecting means comprise an aux-
iliary rocking lever 32, a rod 33 connecting the
latter with the double cranked lever 30, and
pairs of helical springs 34, 34’, 35, 35’, 36, 36’
interengaging in end to end disposition the said
levers, troughs and balance element.

The line of action 3 pertaining to the balance
element E is not necessarily vertically directed
but may be inclined from the level or may be
even horizontally directed (see Fig. 4) according
to the specific: arrangement and disposition of
the oscillating masses and other structural char-
acteristics of the conveying apparatus concerned.

Various changes and modifications may be
conveniently made in compliance with specific
requirements In the structural details of mate-
rial conveying and treating apparatus of the
improved design shown and described, without
departing from the spirit and the salient ideas
of this invention.

In the structurally modified embodiment of
the invention shown in Fig. 2 the trouvghs BS, B6
are horizontally disposed at the same level, and
are spaced from each other; the balanee element
E2 is arranged -above the inner ends of the
troughs and is designed as a twin chute for sub-
dividing the material descending through hopper
H2 and feeding it into the troughs.

The lines of action n4, 15, n6 of the oscillating
forces and resultant inertia effects active in the
troughs BS5, B6 and balance element E2 meet at
a common point to intersection designated p2.

In the structurally modified embodiment of
the invention shown in Fig. 3 the troughs B1, B8
are slopingly disposed in staggered position above
each other; the balance element E3 is designed
as & chute for feeding the material descending
through hopper H3 into the upper trough; the
lines of action n1, n8, n9 of the oscillating forces
and resultant inertia effects active at the troughs
and balance element meet at a somewhat ec-
centrically disposed point of intersection desig-
nated p3.

In the structurally modified embediment of
the invention shown by way of another example
in Fig. 4 the troughs BY, BI0 are horizontally
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disposed, being arranged above each other and 75
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spaced from each other; the material descends
into the upper trough B8 through hopper H4
and partly drops—as indicated by arrow r6—
through the dressing screen of said trough into
an intermediary conveying and screening trough
E4 designed as balance element; the latter is
arranged in sloping disposition in the space be-
tween the troughs B9, B10 for cooperation there-
with, and is suspended by vertically directed
pendulums 41, 41’.

In this case the line of action 710 of the oscil-
lating forces and resultant inertia effects active
in the center of gravity of the balance element
E4 is horizontally directed and meets with its
mates nil and 212 at a common point of inter-
section p# outside the apparatus.

In the structurally modified conveying and
dressing apparatus shown by way of another
example in Fig. 5 the troughs Bl{, B{2 are hori-
zontally disposed and arranged in staggered
position above each other.

A special noteworthy feature of this apparatus
consists in that the skeleton frame F5 proper
carrying the troughs Bfl, BI2 and the prime
mover M for oscillating the troughs is designed
to serve as balance element.

Means are provided for resiliently supporting
the frame F5, from the floor which comprise a
plurality of sets of helical springs 38, 38’ verti-
cally arranged and cooperatively associated with
U-shaped flat springs 39, 39’ enclosing the for-
mer; the U-shaped flat springs 39, 39’ serve as
means for strengthening the resilient supports
against accidental laterally directed forces.

According to this invention an additional mass
or weight E5, which is preferably composed of
a plurality of superimposed blocks for instance
of concrete, is displaceably fixed on the frame
F5; by appropriately adjusting in the course of
empiric testing operations the position of the
additional mass ES relatively to the frame F$
it is possible to shift the center of gravity of the
frame ¥5, indicated at C, right above the com-
mon point of intersection »5 of the respective
lines of forces ni3, ni4, ni5. .

By adjusting in the course of the said empiric
testing operations the weight of the additional
mass ES5, relatively to that of the frame F5 and
to the resiliency of its spring supports the fre-
quency of the oscillating movements inherent to
the frame ¥5 can be brought into accord with
the frequency of the oscillating movements of’
the troughs Bil, Bi2.

For the same purposes additional masses may
be displaceably and adjustably fixed to advan-
tage at the balance elements E, E2, E3, E4 de-
scribed with reference to Figs. 1 to 4.

The material is fed from hopper H5 into the
upper trough Bil; both troughs Bif, B12 may
be conveniently provided with dressing screens
or other material treating appliances.

What we claim is:

1. Apparatus for conveying and treating ma-
terial in bulk, comprising a support, two con-
veying troughs resiliently carried by said support
in a position, in which the vertical planes of sym-
metry longitudinally intersecting said troughs
substantially coincide, and being adapted to be
bodily reciprocated in paths of motion which
are upwardly inclined in opposite directions,
means for feeding the material into said troughs,
a balance element structurally associated with
said troughs and adapted to be bodily recipro-
cated in counteraction thereto and on a path of
movement so disposed and directed relatively to
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those of the troughs, that the paths of motion
of the centers of gravity of the troughs and of
the balance element meet at a common point of
intersection, the weight of the balance element
and the amplitudes of its reciprocating motion
being so chosen relatively to the weight and the
amplitudes of the reciprocating motion of the
troughs, that the said oscillating forces and re-
acting inertia effects balance each other, and
means for jointly reciprocating said troughs and
balance element.

2. Apparatus for gpnveying and treating mate-
rial in bulk, comprising a support, two conveying
troughs resiliently carried by said support in a
position, in which the vertical planes of sym-
metry longitudinally intersecting said troughs
substantially coincide, and being adapted to be
bodily reciprocated in paths of motion which are
upwardly inclined in opposite directions, means
for feeding the material into said troughs. a
balance element structurally associated with said
troughs and adapted to be bodily reciprocated in
counteraction thereto and on a path of move-
ment so disposed and directed, relativelv to those
of the troughs, that the paths of motion of the
centers of gravity of the troughs and of the
balance element meet at & common point of in-
tersection, the weight of the balance element and
the amplitudes of its reciprocatine motion being
so chosen relatively to the weight and the am-
plitudes of the reciprocating motion of the
troughs, that the oscillating forces and reacting
inertia effects, balance each other, and means
for jointly reciprocating said troughs ang bsl-
ance element, said troughs being horizontally
disposed and designed as dressing screens ar-
ranged in staggered position above each other,
said balance element being designed as a chute
for cooperation with the upper trough.

3. Apparatus for conveying and tresting mate-
rial in bulk, comprising a support. two convev-
ing troughs resiliently carried by said support in
2 position, in which the vertical planes of sym-
metry longitudinally intersecting said troughs
substantially coincide, and being adapted to be
bodily reciprocated in paths of motion which are
upwardly inclined in opposite directions, means
for feeding the material into said troughs. a bal-
ance element structurally associated with said
troughs and adapted to be bodily reciprocated
in counteraction thereto and on a path of move-
ment so disposed and directed relatively to thrse
of the troughs, that the paths of motion of the
centers of gravity of the troughs and of the
balance element meet at a common point of
intersection, the weight of the balance elerment,
and the amplitudes of its reciprocating being
. 80 chosen relatively to the weight and the am-
plitudes of the reciprocating motion of the
troughs, that the said oscillating forces and re-
acting inertia effects, balance each other. and
means for jointly reciprocating said troushe and
balance element, the said troughs beine horizan-
tally disposed and designed as dressing screen
arranged above and spaced from each other.
the balance element being designed as an inter-
mediary dressing screen slopingly disposed and
arranged in the space between said troughs for
cooperation therewith.

4. Apparatus for conveying and treating ma- 7

terial in bulk, comprising a support, two convey-
ing troughs resiliently carried by said support
in a position, in which the vertical planes of
symmetry longitudinally intersecting said
troughs substantially coincide, and being adapted
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to be bodily reciprocated in paths of motion
which are upwardly inclined in opposite direc-
tions, means for feeding the material into said
troughs, a balance element structurally associat-
ed with said troughs and adapted to be bodily
reciprocated in counteraction thereto and on a
path of movement so disposed and directed rela-
tively to those of the troughs, that the paths.
of motion of the centers of gravity of the troughs
and of the balance element meet at a common
point of intersection, the weight of the balance
element and the amplitudes of its reciprocating
motion being so chosen relatively to the weight
and the amplitudes of the reciprocating motion
of the troughs, that the said oscillating forces
and reacting inertia effects, balance each other,
and means for jointly reciprocating said troughs
and balance element, said trough being horizon-
tally disposed and designed as dressing screens
arranged in staggered position above each other,
the balance element being designed as a frame
carrying the said troughs, means being provided
for resiliently supporting said frame.

5. Apparatus for conveying and treating ma-
terial in bulk, comprising a support, two con-
veying troughs resiliently carried by said support
in a position, in which the vertical planes of
symmetry longitudinally  intersecting said
troughs substantially coincide, and being adapted
to be bodily reciprocated in paths of motion
which are upwardly inclined in opposite direc-
tions, means for feeding the material into said
troughs, a balance element structurally associ-
ated with said troughs and adapted to be bodily
reciprocated in counteraction thereto and on
path of movement so disposed and directed rela-
tively to those of the troughs, that the paths of
motion of the centers of gravity of the troughs
and of the balance element meet at a conmmon
point of intersection, the weight of the balance
element and the amplitudes of its reciprocating
motion being so chosen relatively to the weight
and the amplitudes of the reciprocating motion
of the troughs, that the said oscillatine foreces

5 and reacting inertia effects, balance each other.

and means for jointly recibrocating said troughs
and balance element, said troughs beine hori-
zontally disposed and designed as dressing
screens arranged in staggered position above
each other, the balance element being designed
as a frame carrving the said troughs, means be-
ing provided for resiliently supporting said
frame, said supporting means comprising heli-
cal springs cooperatively associated with U-
shaped flat springs enclosing the former.

6. Apparatus for conveying and treating ma-
terial in bulk, comprising a support, two con-
veying troughs resiliently carried by said sup-
port in a position, in which the vertical planes of
symmetry longitudinally intersecting said troughs
substantially coincide, and being adapted to be
bodily reciprocated in paths of motion which are
upwardly inclined in opposite directions, means
for feeding the material into said troughs, a bal-
ance element structurally associated with said
troughs and adapted to be bodily reciprocated in
counteraction thereto and on a path of move-
ment so disposed and directed relatively to those
of the troughs. that the paths of motion of the
centers of gravity of the troughs and of the bal-
ance element meets at a common point of inter-
section, the weight of the balance element and
the amplitudes of its reciprocating motion being
so chosen relatively to the weight and the ampli-
tudes of the reciprocating motion of the troughs,
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that the said oscillating forces and reacting in-
ertia effects, balance each other and means for
jointly reciprocating said troughs and balance
element, said means for jointly reciprocating the
- said troughs and balance element comprising a
double cranked rocking lever, and means resil-
iently interconnecting the arms of said double
cranked iever with said troughs and balance ele-
ment.

7. Apparatus for conveying and treating ma-
terial in bulk, comprising & support, two convey-
ing troughs resiliently carried by said support in
a position, in which the vertical planes of sym-
metry longitudinally intersecting said troughs
substantially coincide, and being adapted to be
bodily reciprocated in paths of motion which are
upwardly inclined in opposite directions, means
for feeding the material into said troughs, a bal-
ance element structurally associated with said

troughs and adapted to be bodily reciprocated in -

counteraction thereto and on path of movement
so disposed and directed relatively to those of the
troughs, that the paths of motion of the centers
of gravity of the troughs and of the balance ele-

ment meet at a common point of intersection, the u;

weight of the balance element and the ampli-
tudes of its reciprocating motion being so chosen
relatively to the weight and the amplitudes of the
reciprocating motion of the troughs, that the said
oscillating forces and reacting inertia effects, bal-
ance each other, and means for jointly reciprocat-
ing said troughs and balance element, said means
for jointly reciprocating the said troughs and
balance element comprising a double cranked

rocking lever, and means resiliently interconnect- :

ing the arms of said double cranked lever with
said troughs and balance element, said connect-
ing means comprising an auxiliary rocking lever,
a rod connecting the latter with the double
cranked rocking lever, and three pairs of springs
individually interengaging in end to end disposi-
tion the said levers, troughs and balance element.

8. Apparatus for conveying and treating ma-
terial in bulk, comprising a support, two convey-
ing troughs resiliently carried by said support in
a position, in which the vertical planes of sym-
metry longitudinally infersecting said troughs
substantially coincide, and being adapted to be
bodily reciprocated in paths of motion which are
upwardly inclined in opposite directions, means
for feeding the material into said troughs, a bal-
ance element structurally associated with said
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troughs and adapted to be bodily reciprocated in
counteraction thereto and on path of movement
so disposed and directed relatively to those of the
troughs, that the paths of motion of the centers
of gravity of the troughs and of the balance ele-
ment meet at a common point of intersection, the
weight of the balance element and the amplitudes
of its reciprocating motion being so chosen rela-
tively to the weight and the amplitudes of the
reciprocating motion of the troughs, that the said
oscillating forces and reacting inertia effects, bal-
ance each other, and means for jointly reciprocat-
ing said troughs and balance element, the said
support carrying the conveying troughs being de~
signed as balance element, means being provided
for resiliently supporting the latter, and means
for adjusting the position of the center of grav-
ity of the balance element and the frequency of
its inherent oscillating movements.

9. Apparatus for conveying and treating ma-
terial in bulk, comprising a support, two convey-
ing troughs resiliently carried by said support in
a position, in which the vertical planes of sym-
metry longitudinally intersecting said troughs
substantially coincide, and being adapted to be
bodily reciprocated in paths of motion which are
upwardly inclined in opposite directions, means
for feeding the material into the said troughs, a
balance element structurally associated with said
troughs and adapted to be bodily reciprocated in
counteraction thereto and on path of movement
so disposed and directed relatively to those of the
troughs, that the paths of motion of the centers of
gravity of the troughs and of the balance element
meet at 2 commonpointofintersection, the weight
of the balance element and the amplitudes of its
reciprocating motion being so chosen relatively to
the weight and the amplitudes of the reciprocat-
ing motion of the troughs, that the said oscillat-
ing forces and reacting inertia effects, balance
each other, and means for jointly reciprocating
said troughs and balance element, the said sup-
port carrying the conveying troughs being de-
signed as balance element, means being provided
for resiliently supporting the latter, and means
for adjusting the position of the center of grav-
ity of the balance element and the frequency of
its inherent oscillating movements, said adjust-
ing means comprising an additional weight dis-
placeably fixed on the balance element.

GERHARD LINKE.
WERNER MICHAELIS.



