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A vibrating trommel screen for processing of particu-
late materials is known in the art. As described, for
example, in the United States Patent No. 1,455,907. The
principle involved includes a substantially cylindrical
screen cloth supporting structure supported and arranged
for rotation about its axis of symmetry, at the same time
as it rotates the screen supporting structure is also vi-
brated at a considerably higher rate than it rotates. The
material to be processed is fed at one end under the
cylindrical screen surface and if the axis of the screen is
inclined, the oversize particles progress along the screen
until they are discharged at the other end, while the
undersize is thrown off the screen.

The obvious advantages of such a screening machine
resides in its high capacity and thorough screening ac-
tion in respect to its overall dimensions. This is espe-
cially so if the screen is rotated at a speed suflicient to
spread the material over the whole surface of the screen
due to the centrifugal force. This force will push the
material against the vibrating screen stronger than the
force of gravity does in flat screens.

The main purpose of this invention is to provide a
novel type of centrifugally acting vibrating trommel
screen.

Some of the other objects of the invention may be
enumerated as follows: to provide a novel vibrating sys-
tem in a trommel screen; to provide a vibrating system
from which vibrations are not transmitted to the founda-
tions; to provide a trommel structure and to provide
screen supporting and screen tensioning means.

Other objects will appear from time to time in the
course of specifications and claims.

A clear conception of embodiments of several novel
features constituting the present invention and of the
mode of operating machines built in accordance there-
with, may be had by referring to the drawings attached
to this specification in which like reference characters
designate the same or similar parts.

In the figures:

Fig. 1 is a partial axial section of a vibrating trommel
screen.

Fig. 2 is a side view of Fig. 1.

Fig. 3 is a partial axial section of a vibrating tromme]
screen.

Fig. 4 is a section 3—3 of Fig. 3.

Fig. 5 is a longitudinal section showing rubber springs
working in shear.

Fig. 6 is a partial axial section of a vibrating trommel
screen.

Fig. 7 is an end view of Fig. 6.

Fig. 8 is a partial axial section of a vibrating trommel
screen.

Fig. 9 is a fragmentary transversal section 8—S8 of
Fig. 8.

Fig. 10 is a fragmentary transversal section of a vibrat-
ing trommel screen in a trommel.

Fig. 11 is a fragmentary axial section of a vibrating
trommel screen.

Figs. 12 and 13 are details of screen tensioning means,
shown also in Fig. 4, on a section across the trommel

xis.

In Fig. 1, 1 is the stationary enclosure, 2 spout for
feeding of material to be treated, 3 a stationary frame
which may be adjustable to change the inclination of the
screen to the horizontal, 4 screen supporting structure,
39 screen, 5 and 5a headsides at the trommel, 6 vibrator
enclosure, 7 electric motor as the vibration exciter, 8
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eccentric weights attached to the motor shaft, 9 active
elastic means connecting the vibrator and the trommel,
10 bearings on which the trommel rotates, 11 a pulley to
transmit rotary motion to the trommel from a motor (not
shown), 12 nomactive elastic supporting means which
hereinafter will be called “soft springs,” 13 discharge
spout for oversize, 14 discharge for undersize, 15 contact
rings and contacts to transmit current to the vibrator
motor. As it was mentioned, in order to adjust the two
operational variables, i. e., the capacity and the screen-
ing or sizing efficiency, the vibration characteristics and
the velocity of rotation or the centrifugal effect may be
changed. If, however these values are kept constant
then the above results within practical limits may be ob-
tained by changing the elevation of the trommel axis to
the horizontal. As an example, one arrangement to
this end is shown in the drawing, Figure 1, where 47 is
a pivot and 48 adjusting slot and screw. In certain cases
the axial progression of material may be obtained by
using a conical shape of the trommel as shown in the
Figure 3. While the material is fed in the narrower end,
it progresses toward the opposite end due to the slope at
the conical surface. At the same time, due to the in-
crease in the radius of the screen, the centrifugal action
increases toward the discharge end and therefore the ma-
terial is subjected to a progressively increasing screening
action. This is a very advantageous feature with cer-
tain materials and it also facilitates the feeding and dis-
tributing of material and also permits a level location of
the trommel bearings.

The vibration of the screen is obtained from a vibra-
tion exciter and is magnified and balanced through the
use of a “mechanical vibratory system.” .

Theoretically the arrangement is built up from two
masses bound together by resilient means which form a
conservative oscillating circuit. The features of such an
oscillating system include the fact that the oscillation of
the masses is possible with extremely low power con-
sumption, provided that the impulses from the motor
occur in resonance with the natural frequency of the
system. The vibrating energy travels between the two
masses and resilient medium and changes periodically
from kinetic to potential, without leaving the system ex-
cept for the slight friction loss. Thus no vibration is
transmitted to the supporting structure on which the ma-
chine embodying the system may be suspended by means
of relatively soft springs. This dynamic system includ-
ing two resiliently interconnected vibrating masses or
bodies is herein called a resonance vibrating system.

From the theory of vibration it is seen that the forced
vibration always lags behind the disturbing force (vibra-
tion exciter) and the general expression for forced vibra-

tion is
X==A sin (wt—a)
where
X is the displacement
A—amplitude

W-—angular velocity of vibration
t+—time elapsed from a reference instant
a—phase angle between force and displacement

Now it is known that the maximum amplitude will be
obtained at resonance, but with such tuning the system
may be more sensitive to the variation of mass or of
damping (from heavy feed of material) than it would be
desired in a screening machine.

It was found that such system may be rendered con-
siderably less sensitive by tuning it somewhat under its
magnification curve peak. Under such conditions it may
be stated that the system has a reserve of power mani-
fested in its “power factor” which is a function of the
phase angle a.

In the embodiment of the Fig. 1, one of the masses is
composed of the vibrator together with its enclosure, the
second mass is the rest of the rotating part of the trommel
structure together with the bearings 10. Whereas, as an
example of vibration exciters, an electric motor with an
unbalanced shaft is shown in the drawing, it is clear that
any vibration exciting means such as electromagnetic re-
ciprocating motor, or a pneumatic one, etc., may be used
within the scope of this invention.
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It is also understood that any elastic active means may
be used, such as for example metal springs of various
forms or non-metallic springs made of rubber or similar
materials, etc. One example of which is shown in Figs.
3, 5, and 6. In Fig. 3 the vibrator 7 is connected to the
rest of the vibrating system through annular main rub-
ber springs 16 and 16a, while 17 and 172 are the soft
rubber springs supporting the bearings 10. In Fig. 5
is shown another embodiment where the rubber spring
works in shear.

As it was,explained, the two masses of the vibrating
system oscillate synchronously with a 180° phase opposi-
tion, there is therefore a certain portion of the main
spring which practically does not move relatively to the
frame, and therefore transmits only a relatively small
amount of energy which is consumed in useful work and
friction. It may be advantageous to make a connection
to the frame through said portion of the main spring, also
called nodal region.

An example of such embodiment is shown in Fig. 6
where 20 is the trommel body which is one of the masses,
19 rigid motor supported member. The main spring is
made of two concentric rubber rings 21 and 22. 23
is the tubular supporting structure which is connected to
the rest of the machine through the nodal portion of the
main spring at the junction of the two rubber rings.

Another embodiment of this invention is shown in
Figures 8, 9, and 10. The main spring is represented
by resilient structural elements 24 which at the same time
support the screen. The vibrating impulses are trans-
mitted from the motor to said elements through members
25 which are adapted to transmit only radial forces (ar-
row A) while being flexible in the direction of the arrow
B. Such results may for example be obtained by resilient
metallic rods as shown in Figure 9 or by members piv-
otally supported in 26, as shown in Figure 10. The ma-
terial is fed through a central opening.

Another embodiment is shown in Fig. 11, where the
screen supporting members 24, which may be rigid per se,
are resiliently supported on the rest of the rotating mass
by means of spring 45. The vibration is transmitted to
them from the vibrator by means of a system similar to
that shown in Figures 9 and 10. Tn the same figure is
also shown an arrangement of feeding through a central
opening 46 where the material enters in the internal
space 40 of a supporting drum-shaved structure 44. Then
the material is thrown centrifugally by impellers 42 and
reaches the internal surface of the screen through open-
ings 41,
on the structure 44, without directly touching it. If
necessary the gaps around them may be closed by rub-
ber gaskets 43 to protect the internal structure from the
material.

The manner of supporting and, especially, tensioning
the screen is very important because it greatly affects
the operation and maintenance of the machine. In this
particular case and esvecially in the embodiments as
shown in Figures 3 and 8, the screen also takes part in
the vibration characteristics of the system: and therefore
to a certain extent may be considered as its part.

One way of screen attachment is shown in Fig. 4 where
the screen is tensioned in a svecial clamp contained in
one of the screen supporting elements 27. Two embodi-
ments of these screen tensioning means are shown in
Figures 12 and 13. In Figure 12, 27 is the U-shaped
screen supporting element with rounded edges 28. 29
and 30 are the two edges of the screen parallel to the
trommel axis which are bent around rods 31 and 31a.
This assembly is inserted in the channel 27 and locked
by a rod 32 (which may be covered with rubber 33).
The tension is obtained bv tightening nuts 35 on bolts 34
passing through said rod 32. The embodiment of Figure
13 shows the edees of the screen 29 and 36 passing under
the rod 32. The bolts 34 pass through holes made in
the screen for that purpose. The screen tightening method
is the same as in Figure 12.

Having now described and illustrated one form of my
invention, I wish it to be understood that my invention
is not to be limited to the specific form or arrangement
of parts herein described and shown or specifically cov-
ered by claims, for various modifications within the scope
of the claim may occur to persons skilled in the art.

The members 25 pass through the openings ¢

4

in the art of physical mechanics, namely, a pair of masses

joined by an elastic energy-absorbing and releasing mem-
ber (of which a spring is one example) in which the en-
ergy of movement of the two masses toward one an-
other is transferred to and stored in the elastic member
and is thereafter returned to the two masses to add to

- their kinetic energy to cause them to move away from
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each other, this process operating cyclically to produce
periodic vibration or gyration.

Having thus described my invention, I claim:

1. In a vibrating trommel screen, a stationary frame,
a screen supporting a structure of a substantially axially
symmetrical form, screen holding and screen tensioning
means on said supporting structure, bearing means to sup-
port said structure for rotation on said frame coaxially
with said figure of revolution, means imparting rotary
movement to said structure about the axis of said bear-
ing means, vibration insulating means interposed between
said bearing means and said frame, a mass connected
to a vibrator located inside said trommel screen, said vi-
brator being constructed and arranged to induce vibratory
movement in said mass, means for actuating said vibrator,
and a main spring connecting said mass with said screen
supporting structure and forming thus a two-mass vi-
bratory system, said system being tuned in relation to the
frequency of said vibrator to produce vibrations of de-
sired amplitude in the said screen.

2. A vibrating trommel screen as in claim 1, wherein
said vibrator-including mass is located inside said screen
supporting structure.

3. A vibrating trommel screen as in claim 1, wherein
said vibrator-including mass is located inside said screen
supporting structure with its center of gravity substantially
along the axis of rotation of said structurz.

4. A vibrating trommel screen as in claim 1, wherein
said vibrator includes an unbalanced rotor, said rotor
being coaxial with said screen.

5. A vibrating trommel screen as in claim 1, wherein
said bearing means are connected to said screen support-
ing structure through the nodal portion of said main
springs.

6. In a two-mass vibrating trommel screen, the com-
bination including a stationary frame, a screen support-
ing trommel structure of a substantially axially symmetri-
cal form and constituting one of said two masses, bear-
ing means to rotatably support said trommel on said
frame coaxially with said figure of revolution, screen
holding and screen tensioning means on said supporting
structure, vibration insulating means interposed between
said bearing means and said frame, a vibrator constitut-
ing the other of said two madsses and located inside and
coaxially with said trommel and forming the other of
said two masses, said vibrator being adapted to produce
gyratory vibration in a plane substantially perpendicular
to the axis of said trommel, said screen supporting struc-
ture including longitudinal screen supporting members
spaced around said trommel, said members being flex-
urally resilient and constituting the main spring of the
two-mass system, and rods connecting each of said lon-
gitudinal members with said vibrator, said connecting
rods being adapted to transmit only radial centrifugal
forces.

7. A vibrating trommel screen as in claim 1, wherein
said screen tensioning means includes a longitudinal U-
shaped structural member, a screen tensioning member
which may be lowered inside said U-shaped member, hav-
ing substantially parallel inside faces, said screen tension-
ing member being provided with lateral compressible
faces of rubber-like material, and bolts with nuts con-
necting said two members, whereby the ends of the screen
passing underneath said screen tensioning member may
be gripped and tensioned while said tensioning member
is being lowered and forced together with the screen in-
side said U-shaped member.

8. In a two-mass vibrating trommel screen, the com-
bination comprising a frame, a screen-supporting trommel
structure constituting one of said two masses, bearing
means to rotatably support said trommel on said frame,
vibration insulating means interposed between said bear-
ing means and said frame, a vibrator constituting the
other of said two masses located inside and coaxially with
said trommel, said vibrator being adapted to produce
gyratory vibration in a plane substantially perpendicular

As used in the appended claims, the term “two-mass 85 to the axis of said trommel, said screen-supporting struc-
system” will be understood to have its common meaning ture including longitudinal screen-supporting members
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spaced around said trommel, resilient elements connecting
each end of each of said structural members to said
trommel and constituting the main spring of the two-
mass system, and rods connecting each of said longitu-
dinal members with said vibrator, said connecting rods
being adapted to transmit only radial centrifugal forces.

9. In a vibrating trommel screen as in claim 6, said
connecting rods being flexible in the plane of said gyratory
vibration and substantially rigid along their axes in the
direction of said centrifugal vibratory forces.

10. In a vibrating trommel screen as in claim 8, said
connecting rods being flexible in the plane of said gyra-
tory vibration and substantially rigid along their axes in
the direction of said centrifugal vibratory forces.

11. In a vibrating trommel screen as in claim 6, said
connecting rods being substantially rigid and being at-
tached to said vibrator pivotally, in the plane of said
gyratory vibration.

12. In a vibrating trommel screen as in claim 8, said
connecting rods being substantially rigid and being at-
tached to said vibrator pivotally, in the plane of said
gyratory vibration.

13. A two-mass vibrating trommel screen system com-
prising a frame, a trommel screen structure resiliently and
rotatably mounted on said frame and forming one of the
two masses of said two-mass system, drive means for ro-
tating said screen structure, a vibrator within said trom-
mel structure and supported from said trommel structure
for movement in a plane substantially perpendicular to
the axis of said trommel structure and constituting the
other mass of said two-mass system, means for actuating
said vibrator, and energy-storing means coupled between
said vibrator and said screen structure for cyclically con-
verting into potential energy the kinetic energy of the
motion of said screen structure and for delivering said
potential energy to said vibrator and screen structure to
cause them to move relative to each other, said vibrator
being thereby adapted to produce gyratory vibration in
said plane.

14. A two-mass vibrating trommel screen system com-
prising a frame, a trommel screen structure resiliently and
rotatably mounted on said frame and forming one of the
masses of said two-mass system, drive means for con-
tinuously rotating said screen structure, a vibrator form-
ing the other mass of said system and substantially co-
axial with and within said trommel structure, means for
actuating said vibrator, and resilient means interconnect-
ing said vibrator and said tromme! structure, said re-
silient means being substantially symmetrical with re-
spect to the axis of said trommel structure and absorp-
tive of the kinetic energy of relative motion of said
vibrator and said trommel structure in a plane substan-
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tially perpendicular to said trommel structure axis, where-
b{ said vibrator produces gyratory vibration in said
plane.

15. A system as in claim 14, wherein said resilient
means comprises a plurality of elastic members extend-
ing between said vibrator and said trommel structure.

A system as in claim 15, wherein said members ex-
tend substantially radially of said trommel structure and
are compressionally elastic.

A system as in claim 15, wherein said members
extend substantially axially of said trommel structure and
are flexurally elastic.

18. A system as in claim 15, wherein said members
extend substantially axially of said trommel structure and
are elastic shear-wise,

19. A two-mass vibrating trommel screen system, com-
prising a frame, a substantially axially symmetrical trom-
mel screen structure, a shaft fixed to said screen structure
coaxially thereof, bearings for said shaft resiliently
mounted on said frame for permitting rotation of said
screen structure, drive means for continuously rotating
said shaft and screen structure, a vibrator substantially
coaxial with and within said screen structure, means for
actuating said vibrator and resilient means interconnect-
ing said vibrator and said trommel structure and capable
of storing and releasing the kinetic energy of relative mo-
tion of said vibrator and screen structure perpendicularly
of said screen structure axis, said screen structure and
vibrator forming the two masses of said system to pro-
duce gyratory vibration of said screen structure.
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