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} 5 Claims.

This invention relates to vibrators; and has
special reference to apparatus for imparting vi-
bratory or reciprocal motion {o various kinds of
devices, such as screens for different purposes,
feeders, classifiers, conveyors, and other mecha-
nisms.

Objects of the invention are to provide an im-
proved vibrator mechanism having the weights
that effect or increase vibration arranged to dis-
tribute the forces over a much wider area, ap-
proximately 180° more or less, than other vi-
brators now In general use and with which I am
familiar; to provide an apparatus for imparting
vibratory or reciprocal motion to different types
of mechanisms comprising a central power driven
shaft having two relatively symmetrical weights
attached to the shaft in eccentric positions, in
combination with a rotary tubular shaft or sleeve
rotatively supported concentrically with the axis
of sald driven shaft and having a weight at-
tached thereto between the weights that are at-
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tached to the driven shaft; to provide a con- -

struction in which the weight that is attached to
said tubular shaft or sleeve is rotated ahout the
same axis as the weights that are attached to
the driven shaft throughout and is approximate-
1y equal to the sum of said two weights; to pro-
vide means for mounting said mechanism in any
desired angular position, whether horizontal or
vertical or at any angle between horizontal and
vertical positions, to produce the desired vi-
bratory action to obtain the results of separation
and movement of the material being treated;
and to provide an apparatus for imparting vi-
bratory or reciprocal motion to different types of
devices and mechanisms for handling and treat-
ing materials and substances by subjecting them
to vibratory or reciprocal movements,

Other objects will appear from the following
description, reference being made to the annexed
drawings, in which—

Fig. 1 is a top plan view of a vibrator and as-
sociated mechanism embodying the present in-

vention.

" Fig, 21is 8 side elevation with parts -broken
away to show other parts in section,

Fig. 3 is a longitudinal sectional view on the
line 3—3 of Fig. 2, showing the principal unit
of the apparatus for imparting vibratory or re-
ciprocal motion,

Fig. 4 is a side elevation of one of the weights
showing the relatively wider area thereof for dis-
tributing the vibratory forces.

Fig. 5 is an enlarged defailed sectional view
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one of the supports for the mechanism to which
vibratory or reciprocal motion is imparted.

Fig. 6 is a sectional view looking toward the
right-hand side of Fig. 5

Pig. 7 is a sectional view on the line 7—17 of
Fig. 6. :

Fig. 8 Is a sectional view on the line 8—8 of

'Fig. 6, showing the construction of the bearings

and bushings supporting the device to which vi-
bratory or reciprocal motion is imparted.

Fig. 9 is a view showing one of the resilient
flexible supports for the device that is vibrated
or reciprocated.

The invention is shown assembled and mount-
ed for imparting vibratory or reciprocal motion
to a device which may represent a screen, feeder,
classifler, conveyor, or other mechanism to be
actuated in accordance with the present inven-
tion. As shown, the device to be vibrated com-
prises a frame f provided with pairs of laterally’
extended trunnions, 2. The trunnions 2 of each
pair are axially alined. The bottom 3 of the de-
vice to be vibrated is supported within the frame
{ and may be in the form of a screen for use in
screening different materials, or may be imper-
torate to support the materlals for other pur-
poses.

The device to be vibra.ted or reciprocated and
the mechanism for imparting vibratory or recip-
rocating movements thereto may be mounted in
a frame 4 which may be horizontal, vertical, or
at any angle between horizontal and vertical po-
sitions. As shown, short flat springs 5 have their
lower ends rigidly attached to members 6 con-
stituting a part of the frame 4, and their upper
ends attached to bearing heads T by rivets 8
(Figs. 5 and 7). The heads T are formed with
tubular shells 8 in each of which a sleeve 18 of
rubber or other elastic material is enclosed. An
inner metallic sleeve 11 is enclosed in each rub-
ber sleeve or bushing 10. The external diam-
eters of the metallic sleeves or bushings {{ are
greater than the normal inside diameters of the
elastic sleeves or bushings {0, so that the latter
are held under compresslon by said metallic
bushings 1.

The trunnions 2 extend thlough and are Jour-
nalled in the bushings i1 and are detachably
held in this assembly by washers §2 and nuts 12
mounted on the outer ends of the respective
trunnions 2, The lower ends of the springs §
may be detachably secured to the members 6 by
bolt and nut devices (4. The inherent resiliency
of the springs § will cooperate with the actuat-

showing the construction and arrangement of 55 ing mechanism to move or return the vibrated
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device to an initial or starting position when the
actuator is stopped.

The principal unit of the apparatus for im-
parting vibratory or reciprocal motion to the de-
vice above described is shown in Fig. 3. The
principal parts of the mechanism are enclosed in
8 housing comprising two end members - 1§ and
I8 and an intermediate housing member I7.
These three housing members are fitted in end-
wise abutting position and are attached together

by removable and replaceable bolts I8. The in- .

termediate housing member is formed with in-
tegral webs {8 which are spaced apart about the
same distance that separates them from the re-
spective end walls of the housing.

A power driven shaft 20 is journalled in bear-
ings 21 and 22 mounted in the end housing mem-
bers I5 and I8, respectively. The shaft 20 ex-
tends through an appropriate bushing in a cover-
ing cap 23 attached to the end member 1§, and
the opposite end of said shaft 20 and the bearing
22 in which it is journalled are covered and en-
closed by a cap 24 detachably secured to the end
member {6.

A tubular shaft or sleeve 25 is mounted on and

- the drawings.
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is coaxial with the driven shaft 20. Said bushing -

or sleeve has its ends journalled in bearings 26
~mounted in and supported by the two webs 9.
Thus, the bearings 21, 22 and 26 are in axial
alinement. The tubular shaft or sleeve 25 is held
from endwise displacement by nuts 2T attached
to the ends thereof and cooperating with the
bearings 26 to maintain the assembly.

Two approximately semi-circular weights 28
are secured to the driven shaft 20 by keys 29 or
otherwise. Because of the fact that these weights
extend approximately 180° more or less, they dis-
tribute the forces over a wider area and con-
tribute importantly to a more uniform starting
operation and stopping of the entire apparatus
without objectionable counter vibratory -forces
inherent in vibrators that do not embody these
features of widely distributing. the forces.

A bevel gear 30 is attached to and rotated by
the shaft 20 adjacent to one of the weights 28,
and meshes with a bevel gear 3f attached to a
stud shaft 32 which is mounted in anti-friction
bearings 33. The bearings 33 are carried by a
removable and replaceable support 34 detachably
secured to the housing members |5 and IT by

fasteners 35. In this way, the stud shaft 32 is.

supported at right angles to the driven shaft 20.
The gear 3| meshes with & bevel gear 36 at-
tached to the tubular shaft or sleeve 25 between
the bearings 26 and adjacent to one of said bear-
ings. By this system of gearing, the tubular
shaft or sleeve 25 will be rotated by and in the
opposite direction from the shaft 20.

A weight 31 is attached to the tubular shaft
or sleeve 28 for rotation thereby. The same key
38 that attaches the gear 36 to the shaft 25 may
also attach the weight 371 to said shaft. The
radial width. and the circumferential length of
the weight 31 are the same as the radial width
and the circumferential length of the weights 28,
so that the end areas of all of the weights are
approximately uniform. The sum of the two
weights 28 is approximately equal to that of the
single weight 31. )

The housing members {5 and 16 are formed
with diametrically opposite pads or feet 3§ which
are secured by bolts 48 to cross-members 41 of &
frame. The cross-members 4 are rigidly at-
tached to side members 42 which have pairs of
laterally extended trunnions 43. The trunnions
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43 are journalled in bearings precisely like the
bearings in which the trunnions 2 are journalled
and which are clearly shown in Figs. 7 and 8 of
The frame 3i—42 and the hous-
ing 15—16—17 with its enclosed mechanism are
supported by flat springs 44 having their upper
ends attached to fubular shells 45 exactly like
the tubular shells 9, and having their lower ends
detachably secured to frame members 46 by bolts
41. Thus, when the shaft 20 is driven to rotate
the weights 28 in one direction and the weight 37
in the opposite direction, the entire mechanism
is vibrated or reciprocated. Such vibratory or
reciprocal motion may be imparted to the mecha-
nism or device supported by the frame |{.

As shown, an electric motor 48 is mounted on a
stationary support 49 and has driving connection
50 with a pulley 51 attached to the shaft 20.
Thus, the motor 48 will rotate the shaft 20 con-
stantly in one direction and thereby rotate the
tubular shaft or sleeve 25 constantly in the op-
posite direction, with the result that the two
weights 28 are rotated in one direction about the
axis of the shaft 20, and the weight 37 is rotated
in the opposite direction, As is known, such op-
posite rotative movements of these weights vi-
brate or reciprocate the frame #1—42,

In the mechanism shown, two rods 52 provide
a connection for imparting a vibratory or re-
ciprocating movement to the device { by the vi-
bration of the frame #4i{—42. The rods 52 are
connected to opposite sides of the device 51 by re-
leasable attaching devices §3, and are connected
at their opposite ends to the frame 41—42,

From the foregoing, it should be apparent that
this invention attains all of ifs intended objects
and purposes very efficiently and satisfactorily.
The weights 28 and 37 that effect or increase vi-
bration are constructed and arranged so that
they distribute the forces over a wider area than
other vibrators with which I am familiar. As
shown, these weights distribute the forces
through approximately 180°, more or less. The
coaxial arrangement of the shaft 20 with respect

» to the tubular shaft or sleeve 25 enables me to

obtain a more compact mechanism with maxi-
mum efficiency than if the axes about which the
different weights are rotated are relatively dis-
alined. In my improved arrangement, the
weights are rotated about the same axis. More-
over, it is apparent that the device { and the vi-
brating mechanism within the frame 4{—42 may
be mounted at any angle of inclination from hor-
izontal to vertical; and, when operated, will pro-
duce the desired vibratory action for the treat-
ment of the material on the device I.

The mechanism may be varied within the scope
of equivalent limits without departure from the
nature and principle of the invention.

I claim:

1. Mechanism for producing and imparting vi-
bratory motion, comprising a housing, two coax-
ial shafts in said housing supported for relative
rotation in opposite directions, separate pairs of
bearings supporting said respective shafts for ro-
tation and leaving each shaft substantially free
from the weight of the other shaff, mechanism
for rotatively driving one of said shafts, gearing
for rotating the other shaft by said one shaft,
weights attached to said shafts, respectively, for
rotation thereby within said housing, a frame
supporting said housing, a plurality of pairs of
flat springs supporting and preventing tilting of

_said frame and thereby said housing and leaving

said frame and housing free for vibration by said
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weights, and a connection for imparting vibra-
tory movement of said frame and- housing to a
device to be operated.

2. Mechanism for producing and imparting vi- '

bratory motion, comprising & frame, a housing

- rigidly supported in said frame, pairs of trunnions
projecting from said frame and having the two
trunnions of each pair longitudinally spaced and
axially alined, elastic and resilient bearings in
which said trunnions are journalled, flat springs
supporting said respective bearings. for vibratory
movements of said frame and said housing and
preventing tilting of said frame and housing dur-
ing vibration thereof, a connection for impart-
ing vibratory movements of said frame to a device
to be operated, mechanism in said housing for
vibrating the same and thereby said frame, and a
motor for operating said mechanism.

3. Mechanism for producing and imparting vi-
bratory motion, comprising a frame having pairs
of supporting trunnions projecting therefrom
with the two trunnions of each pair axially alined,
an elastic and flexible bearing in which each of
said trunnions is journalled, flat springs attached
to said trunnions, respectively, for supporting and
preventing tilting of said frame, a rigid support
to which said trunnions are attached, mechanism
mounted in said frame for vibrating said frame
and thereby flexing said springs, a motor for
operating said mechanism, and a connection from
said frame for imparting vibratory movements
thereof to a device to be vibrated.
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4, Mechanism for producing and imparting vi-
bratory motion, comprising a frame having pairs
of supporting trunnions projecting therefrom
with the two trunnions of each pair axially alined,
a rigid support, pairs of flat springs complemen-
tary to said pairs of trunnions and having ends
adjacent to said frame supporting said trunnions,
respectively, and having their opposite ends de-
tachably secured to said support for supporting
and preventing tilting of said frame, mechanism
in said frame for vibrating said frame and there-
b flexing said springs, and a motor for operating
said mechanism,

5. Mechanism for producing and imparting vi-
bratory motion, comprising a rigid supporting

frame, pairs of trunnions projecting from oppo-

site portions of said frame and having the two
trunnions of each pair axially alined, upwardly
extending flat springs, a rigid support.to which
the lower ends of said springs are attached, bear-

-ings supported by the upper ends of said springs

for receiving and supporting said trunnions, re-
spectively, vibrating mechanism mounted in said
frame for vibrating the same while the said
springs prevent tilting of said frame, a device
to be vibrated, a number of upwardly extended
flat springs supporting said device, and a connec-
tion from said frame to said device for impart-
ing vibratory movements of said frame to said
device.
ROBERT L. JOHNSTONE.




