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7 Claims.

My British Patent Specification No. 479,466 de-
scribes inter alia a screening machine in which
the sereen is given a vibration having a vertical
component, and is stopped in each vibration at
its point of maximum upward velocity.

This invention, which is an improvement in,
or modification of, the aforesaid invention, con-
sists in o screening machine which comprises a
rigid member or anvil, means for imparting to
the rigid member a reciprocating motion having
a vertical component, and a screen mounted on
the rigid member in such a manner that it is nor-
mally held in or nearly in, contact therewith by
the force of one or more springs or their equiva-
5 lent, but is free to move against such force away
from the position of contact. By this arrange-
ment, a motion is imparted to the screen which
makes for increased efficiency of sereening, and
minimises the vibration and mechanical stress
present in known vibratory screening machines.

The motion of the screen depends on the re-
Iation between the period at which the anvil is
reciprocated and the natural period of the spring
loaded by the screen. A typical motion is as fol-
lows: During one stroke, for example the down
stroke, of the rigid member or anvil, the screen
descends with the anvil and for some time re-~
mains in contact therewith before the anvil be-
gins its upward stroke. At this point however,
the kinetic energy of the screen causes it to lag
Bhehind the anvil, and it rises separately from
the anvil while the latter completes its upward
stroke and has started the dowm stroke; the
sereen and anvil strike one another at a position
which is about the middle of the stroke. The
anvil then forces the screen down, and the cycle
is repeated. The inertia of the material on the
screen prevents it Trom following immediately so
that it separates from the screen to fall thereon
when the screen is approximately at its lowest
position.

T have found that the screen remains in step
with the anvil and has an efficient screening ac-
tion so long as the frequency of the anvil vibra~
.. tions is between 2 and 1% times the natural fre-

wuency of the spring loaded by the screen. The

natural frequency of the spring varies with the

load, but the range of allowable frequencies is

sufficiently large to include the frequencies of an
. ynloaded and a fully loaded screen.

An advantage of the invention is the large am-
piitude of the vibrations of the screen which are
ohtained with small vibrations of the anvil. For
example in a machine in which the anvil was

. veciprocated through 0.083 inch at 1000 revolu-
tions per minute the screen ‘moved through ¥
inch. If the screen itself had moved through
only 0.083 inch a much greater speed would have
been necessary in order to obtain a screening
action.
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Since the screen and anvil at the moment of
impact have opposite momenta, the impact does
not cause any serious shock to be transmitted to
the bearings and other parts of the maschine.
If the mass of the anvil is correctly chosen, the
epposing momenta can be made equal and the
shock reduced to zero; in the case in which the
impact occurs when the anvil is moving down the
condition of equal momenta involves the use of
s comparatively light anvil, As a result the vi-
pration of the machine is in any case less than
that hitherto experienced, but the vibration may
he still further reduced by a further feature of

the invention, which consists in providing a bal-

ancing weight rotatably mounted on an eccen-
tric axle which is driven at the same frequency
as the reciprocations of the anvil but in oppo-
site phase thereto, the arrangement and dimen-
sions of the weight being such that it hangs
freely when the eccentric is stationary, but when
ihe latter is driven the upper part of the weight
votates about the axis of the shaft which drives
the eccentric, while the lower part has a récip-
rogating motion. This the rotating parts of the
machine are balanced by the upper part of the
weight, while the reciprocating anvil and screen
are balanced by the lower part. As a result the
machine is quieter than known machines, and
is practically free from vibration.

An advantage of the invention lies in the fact
that the screening action is not damped by dump-
ing a mass of material onto the screen. This
is due to the fact that if the weight carried by
the screen is increased, the separation of the
screen from the anvil on the up stroke also in-
cresges and as a result the impact is more vig-
orous. 'Thus a more vigorous screening action is
engendered, which quickly disperses the mass.

The invention is illustrated by the accompany-
ing drawings in which: .

Tig. 1 is a side elevation of a screening ma-
chine, )

Tig. 2 is an end elevation partly in section and

Fig. 3 is a plan. :

The screen | is fixed in a frame 2 which is
suspended from the anvil by two pairs of leaf
springs 2¢ and 3D. The anvil is a framework
which consists of two longitudinal angle-section
peams &4 and two transverse T-section beams §
which are welded to angle irons $ bolted to the
peams 4. The leaf springs 3a, 3b are the free
ends respectively of two continuous leaves 3 hav-
ing eyes 1 which are bolted to cleats Ta fixed to
the frame 2. The spring eyes 1 are bushed with
flexible Silentbloc bearings (registered trade-
mark) which consist of an inner steel sleeve, an
cuter concentric tube and a ring of rubber com-
pound which is forced in between the sleeve and
the tube. The middle parts of the leaves 3 are
clamped by bolts 8 which are suspended from
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. are provided. These are attached at

2

the beams 5 by nuts 9. The periodicity of the
leaf springs 3¢ and b depends on the distance
apart of the bolts 8, which is determined by the
length of the rigid member (0.

The anvil is driven by eccentrics {1 on a shaft
12 which is mounted on a frame {3 attached to
fixed channel beams 4. The motion of the ec-
centrics is transmitted to the anvil by connect-
ing rods !5 which are journalled in Silentbloc
bearings 16 mounted on brackets 1T which are
fixed to a transverse T-section beam 18 forming
part of the anvil frame. The motion of the an-
vil is maintained substantially rectilinear by
leaf springs 19, These leaf springs are fixed at
one end by clamps 20 on channels 21 bolted to
plates 22 which are ‘themselves bolted to the
beams 4. The other ends of the springs 19 are
clamped to a channel 23 fixed to one of the beams
{8, When the anvil is set in motion the screen
frame oscillates on the springs 3a and b, coming
pericdically into contact with the anvil. The
shock of the impact is lessened by resilient pads
24 of rubber or the like fixed to the beams 4.
Normally the screen frame 2 is just in ‘contact
with the pads 24 when the anvil is at rest, but if
desired the frame may be brought out of contact
or its pressure on the pads increaséd by adjust-
ing the nuts 8. The slight variation of the length
of the springs 3 as the screen vibrates is taken
up by the resilience of the frame 2.

It will be understood from what has béen said
above that it is not essential that the periodicity
of the leaf springs 3¢ and b should be exactly
adjusted in relation to the period of vibration of
the anvil, but it is important in order that the
screen may have the most efficient motion pos-
sible that the four springs should have the same
periodicity. In order to facilitate the adjust-
ment of the beriodicity four “tuning” springs 25
one end to
the frame 2 and at the other end by bolts 26 to
the angle plates 6. Their tension is varied by
means of the bolis 26.

The machine can be operated with the screen
inclined to the horizontal, the material being fed
on to the upper part of the screen. When this
is the case the leaf springs are advantageously
arranged transversely with respect to the in-
clined plane of the screen since they then all
have substantially the same duty to perform. If
on the other hand they are longitudinal with re-
spect to the inclined plane the lower springs are
in partial tension and the upper springs are in
partial compression thus making it difficult to
tune them to the same period.

A balance weight 27 is suspended by rods 28
from. a bush 29 Journalled on the shaft 12. This
balance weight has the motion described above
for reducing vibration, but in the machine de-
scribed, which has a screen area of about 10
square feet, the vibration transmitted to the sup-
ports is so small that g balance weight is not ab-
solutely necessary.,

I claim:

1. Screening apparatus which comprises g, rigid
member, means for imparting to the rigid mem-
ber a reciprocating motion having its major com-
bonent perpendicular to the plane of the screen,
leaf springs fixed to the said rigid member, and s
Screen suspended below said rigid member by
the leaf springs and resting normally in contact
with the said rigid member but being free to
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move as a whole against the force of said leaf
springs away from the position of contact,.

2. Screening apparatus as set forth in claim 1
which comprises means for adjusting the effective
length of the leaf springs.

3. Screening apparatus which comprises a rigid
member, means for imparting to the rigid mem-
ber a reciprocating motion having a vertical com-
bonent, a screen suspended below said rigid mem-
ber, leaf springs fixed to the rigid member and
bearing the major part of the weight of the
screen, coil springs fixed to the rigid member
close to the respective leaf springs and bearing
the minor part of the weight of the screen, and
means for adjusting the tension of the coil
springs, ‘the screen resting normally substan-
tially in contact with said rigid member but be-
ing free to move against the force of the springs
away from the position of contact.

4. Screening apparatus which comprises a rigid
member, means for imparting to the rigid mem-
her a reciprocating motion having its major com-
bonent perpendicular to the plane of the screen,
leaf springs of equal periedicity fixed to the said
rigid member, and g Screen suspended below said
rigid member by the leaf springs and resting nor-
mally in contact with the said rigid member but
being free to move ag 3 whole against the force
of said leaf springs away from the position of
contact.

5. Screening apparatus which comprises a rigid
member, means for imparting to the rigid mem-
ber a reciprocating motiocn having a vertical com-
ponent, g screen suspended below said rigid mem-
ber, leaf springs fixed to the rigid member and
bearing - the major bart of the weight of the
screen, coil springs fixed to the rigid member
close to the respective leaf springs and bearing
the minor part of the weight of the screen, and
means for adjusting the tension of the coil
springs, the screen resting normally substantially
in contact with said rigid member but being free
to- move against the force of the springs away
from -the position of contact, and the periodicity
of the leaf springs together with their respective
coil springs being the same.

6. Screening apparatus which comprises a rigid
member, means for imparting to the rigid mem-
ber a reciprocating motion having its major com-
bonent perpendicular to the plane of the screen,
leaf springs fixed to the sald rigid member, and
a screen suspended below said rigid member by
the leaf springs and resting normally in contact
with the said rigid member but being free to
move as a whole against the force of said leaf
springs  away from the position of contact,
the leaf springs being paralle] to the side of the
screen into which the materia] to be screened is
to be fed.

7. Screening apparatus which comprises a rigid
member, means for imparting to the rigid mem-
ber a reciprocating motion having its major com-
bonent perpendicular to the plane of the screen,
substantially horizontal leaf springs fixed to the
said rigid member, and an inclined screen sus-
pended below said rigid member by the leaf
springs and resting normally in contact with the
said rigid member but being free to move against
the force of said leaf springs away from the po-
sition of contact. 8

GEORGE HARRY STRAIN.,
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