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8 Claims. (CL 74—61) -

This invention relates to vibrators for impart-
ing vibratory or reciprocal motion to various
types of devices, such as screens for different pur-
poses, feeders, classifiers, conveyors, and other
mechanisms.

Objects of the invention are to provide an im-
proved vibrator mechanism for translating a con-
tinuous rotary motion into a vibratory or straight
line reciprocal motion and imparting said vibra-
tory or straight line reciprocal motion to the
operated device such as a screen, ebc.; to provide
a continuously rotated vibrator mechanism hav-
ing the weights that effect or create vibration
arranged to distribute the forces over a much

wider area, approximately 180° more or less, than 15

other types of vibrators now in general use and
with which I am familiar; to provide an improved
vibrator mechanism having a rotary shaft driven:*
by the motor, in combination with a tubular shaft

or sleeve mounted concentrically on said first 20

shaft and having a weight attached theteto be-
‘tween weights that are attached to the driven
shaft: to provide a novel system of bearings for
supporting the driven shaft and the tubular shaft

or sleeve, respectively, so that the weight and 25

forces of each shaft are supported independently
of the other shaft, thus relieving each shaft from
forces, strains, and stresses of the other shaift;
and to provide -a novel system of gearing for

rotating the tubular shaft or sleeve by the co- 30

axial driven shaft in order to create vibration and
distribute the forces over approximately 180°
more or less. :

Other objects will-appear from the following

description, reference being made to the annexed - 35

drawings, in which—

Fig. 1 is 4 top plan view of a vibrator and co-
operating mechanism constructed and assembled
in accordance with the present invention.

Fig, 2 is a side elevation of the vibrator and 40

mechanism shown in Fig. 2, parts being broken
away to show other parts in section.

Fig. 3 is an enlarged longitudinal sectional view
of the vibrator mechanism on the line 3—3 of
. Fig. 2.

Tig. 4 is a side elevation of one of the weights
showing the relatively wider area thereof for dis-
tributing the vibratory forces over approximately
180° more ot less. . )

This is a division of my copending application
Serial No. 455,657, filed August 21, 1942, now
Patent  No. 2,325,248, July 27, 1943, for Vibrator.

The present invention for translating a con-
tinuous rotary motion into a vibratory or re-
ciprocal motion, and thereby imparting a vibra-
tory or. reciprocal motion to the ultimate device
to.be operated, is shown assembled and mounted
for ‘imparting ‘such motion to a screen or the
like. In the embodiment chosen for illustration

of the.invention, the device | to be vibrated is 60

supported by pairs of trunnions 2 having the trun-
nions of each pair axially alined. While the de-
viee 1.is shown in an approximate horizontal
position, it is plain that said device may be
mounted in a vertical position, or at any angle

" between horizontal and vertical positions. The

trunnions 2 are supported in bearings 3 provided
with elastic bushings, as disclosed in my sald
copending application. The bearings 3 are de-
tachably connected with the upper ends of flat
springs 4.. The lower ends of said springs are
detachably secured to supporting members 5 con-
stituting a part of a rigid frame 6. The inherent
resiliency of the flat springs 4 will cooperate with
the vibrator or actuating mechanism to move or
return the device | to.an initial or starting posi-
tion when the actuator or vibrator is stdpped.
The - springs 4. are - freely ‘bendable throughout
their lengths so.that the tendency to crystallize
or deteriorate as a result of their bending opera~-
tions is minimized. . Further, the elastic bushings
in the bearings 3 additionally reduce the tendency
toward deterioration of the springs 4. -

The unit of the apparatus for imparting vibra-
tory or reciprocal motion to any device such as

the device I is shown in Fig. 3 of the drawings.

The principal parts of the unit are enclosed in 2
housing comprising end members 7 and 8 and an
intermediate housing member 9. These three
housing members are assembled in endwise abut-

ting arrangement and are rigidly secured together

by removable and replaceable bolts 10. The inter-
mediate housing member 9 encloses integral webs
11 which are spaced apart about the same distance
that separates them from the respective end walls
of the housing. . . . :

A power-driven shaft 12 is journalled in bear-
ings 13 and 14 in the end housing members 7 and
8, respectively. One end of the shaft 12 projects
through an appropriate bushing in a covering cap
15 attached to the end member 1, and the op-
posite end of said shaft 12 and its bearing 14 are
covered and enclosed by a cap 16 detachably se-
cured to the end member 8. .

A tubular shaft or sleeve {1 is mounted on and

is coaxial with the driven shaft 12. As shown,

_the shaft or sleeve i1 is much shorter than the

shaft 12, leaving the ends of the shaft 12 project-
ing beyond the shaft T and into the bearings
13-and 14. The bushing or sleeve 17 has its ends
journalled in bearings-i8 mounted in and sup-

-ported by the two webs 11 in axial alinement
~with each other and with the bearings 3 and i4.
_ This novel system of bearings supports the driven

shaft 12 and the tubular shaft or sleeve 1T, re-
spectively, so that the weight and forces of each

. shaft-are supported independently of the other

shaft, thus relieving -each -shaft from forces,
strains and stresses of the other shaft. The
tubular. shaft- or. sleeve. 17T is held from endwise
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disblacement by nuts 19 attached to the ends .

thereof and cooperating with the bearings I8 to
maintain the .parts in proper ~assembly and pre-
vent displacement. ‘Obviously, the shdit or §leeve
{T may be held in proper position otherwise than
by the nuts 9. .

Two approximately semi-circular weights 20
are detachably secured to the driven shaft |12°by
key and set screw elements 2{ or-otherwise. -Be-
cause of the fact that these weights extend
through approximately 180° ‘more “or Mess, :they
distribute the centrifugal forces overa wider-area
and contribute importantly to a more uniform
starting operation and stopping of the entireap-
paratus without .objectionable counter vibratory
forces’ iriherent ‘in vibrators ‘that “donétemibody
these features for witdlely-distributing*the ‘forces.

A beveled gear 22'is attached ‘to“and rotdted
by the shaft 2 adjacent'to ore:of the weights*20,
and meshes with a *beveled “gear 23 “attac¢hed ‘to
a°stud shaft 24 nounted in-antizfiiction bearings
25. 'The shaft ‘24 “extenits radially "of the ‘plane
of the shaft ‘2. “The bearings ‘25 “are-carried 'by
a removable and replaceable support 26-détach-
ablysecured to*the housing members™ and9°by
fasteners ‘27. “In‘this way,“the $tud shaft 124 s
rotatably “supported at Fight-angles’to ‘the -shaft
2. The gear ‘23 meshes*with :a bevéled -gear 98
attached ‘to “the ‘tubular *shaft “or <sleeve T ‘e~
tween "the bearings ‘8 and adjacent to‘that one
of ‘said ‘bearings °#8 ‘beyond which *the ‘hevéled
‘gear 22 is located. By.this'arrangemerit one of
‘the ‘bearings 18'is*bétween the two beveled-gears
‘22°and '28. 'By-thisisystem-df-gearing ‘the‘tubilar

Shaft or sleeve “IT-will be ‘constantly rdtated by =5

and in the opposite direction from-thesshart 2,
A weight' 29 “is -attached ‘to “the “tiubtlar -shdft

or sleeve {71 betweenthe’beafings I8. "The-same

key '30 ‘that-attaches‘the gear 28 to the-shdtt 17

‘may-also*attach’ the-weighit “29-to-safd sshatt and <

‘coaperate “with ‘the “sét screw 31 to prevent dis-
placement of ‘the'weight. “The -radial-width-and
the circumfereritial lengthof ‘the “wéight "Z9 ‘are

‘the same as the radial width-and!the circunifer-
ential length of the wéights 20, 50" thdt ‘the:end
areas of all of the'weights=are-approximdtély uri-

‘form. The sunr of*the'two wéights 20°is‘approgi-
mately equal to:that-of the:single'wéight 29, "The
two -end "housing “members sare 'formed ‘with in-
tegral and -diametricdlly -opposite "pads ror ‘fest
32 which are detachably secured by “béls 33 to
cross members 34 of ‘a‘ frame:whith'is-Hgid per se
but is' supported’for Vibratory movements. “The
cross members ‘¥4 “are :rigidly “attached ito *said

“members ‘35 ‘Having pdirs "of ‘laterdlly ‘extended -5

‘trunnions’36. The’two truniriions°36-6t eschpatr
are ‘axially ‘alivied and *are ‘jourrnalled Hin dlastic
‘bearings-37 which:may be' precistly like‘the begr-
ings 3 in which the trunmions:2-gre journalled.
"The frame 3435, :and the housing T—8-19 with
‘its ‘enclosed ‘mechanism, iare sSuppofted “hy *flat
‘springs ‘38 “having “théir “upper sends ‘attached “to
“the bearings 37 -and théir lowerends secured-to
members*39 1igid-on’ the frame36. Thus, when
the Shaft 12 ‘is ‘dfiven:torétdte the wéigtits 120
"in‘ene direction andithe weight:29. intthe:oppostte
“direction, the -entire ‘meéhariism %is’ vibrdted ‘or
‘Teciprocated, *and such Vibratory ‘or ‘re¢iprocdl
‘motion may ‘be ‘imparted “to the ‘mechanism ‘or
device 1. : .

‘An- électiic métor 40%is:Shown:Hgidly mouited
‘on ‘g ‘stationary ssuppoert 4i.
-driven by the motor engagessa; pllley243:attached
to-the extended rend-6f the:shaltt 712 :adjacent to
‘the cap '15. ~Thus,the : métor. 40" will ‘rotate the

5
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shaft 12 constantly in one direction and thereby
rotate the tubular shaft or sleeve (7 constantly in
the ~opposite direction, -with :the :result -that the
two weiglits.20 are rotated’in one direction about
the axis of the shaft 12 and the weight 29 is ro-
“tated in the opposite direction about said axis.
It is known that such opposite rotative move-
"ments of these weights will vibrate or reeipro-
-eate .the frame.34—35. Two rods 44 provide a
connection from the frame 34—35 to the device
‘A “for “imparting :a vibratory or reciprocating
“novement to the 'latter. The rods 44 are con-
mected “to opposite sides of the device | by re-
leasable -attaching devices 45, and are connected
at their opposite ends to the frame 34—35. In

. this arrangement,‘the vibrator: per se’is mounted

20

30

‘beétween the device | and‘the driving motor/40:so
‘thidat constant -rotation-df the :shaft 127 in:onedi-
rection-and-eonstant rotation of the tubular.sheft
or sleeve (7 in the opposite direction:will vibrate
‘the frame ‘34—35 and theréby impart a-vibratory
'or ‘straight 'line ‘reciproedl “movement to‘ the ‘de-
“Viee'l.

‘It Should ‘now be ‘apparent -that this invention

5 -attains -all-of "its‘intentded -objects and purposes

‘with a high degree of efficiency. "The weéights*20
and 29 that €ffect and create vibration -are "con-
structed and arranged -so-that they distribute the
‘forces over a wide area which is'wider‘than other
vibrators with which I am familiar ‘and which
are.inuse. These weights.distribute ‘the forces

. through _approximately :180° more .or.‘less, and

:are:supparted by.coaxial shafts. "The coaxid]l ar-
-rangement.cf theshafts [2.and [T with the welght
29:mounted between the bearings. {8 for. the tubu-
Jarsshaft:11,.and the weights 20.maunted between

- -the-bearings:#8.and .the bearings (3 :and 14, re-

50
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spectively:enable .me :to-obtain .a .more -compact
amechanism with maximum. efficiency.than.is-oth-
-erwise -obtainable. The bearings i8,prevent .the
:strains .and -forees ;generated by .the .weight -2¢
from:being.imparted.against-the shaft:(2. .If.is
-apparent ‘that the.deviee .f and dthe -vibrating
mechanism within the frame ;:34—36 .may be
‘mounted at any-desired-angles:of: inelinationifrom .
‘horizontal <to “vertical; vand :that, -irrespective iof
the angle of inclination in which they-are-mount-
‘ed, they will: produce ‘the:desired-vibrdtonyaction
for:treatment’ of: the material:on‘the device.
The mechanism may be varied:within thescope
“of *equivalent limits 'without :Qeparture: from ‘the
"nature and princ¢ipleof:theinvention.
Iclaim:
"1."Mechanism for producing-and imparting'vi-
“bratory mdtion comprising 5 housing/havingend
walls, bearings supported by sdid end walls, :a
driven shdft’journalledfor rétation’in:said bear-
‘ings,"a pair of spaced dlined unitaryand radially
immovable weights each having a circumferen-
‘tial'length of abotit 180° sattached to-said:shaft
“for rotdtion theréby, a 'pdir 0f «spaced bhearings
‘supported by said housing "bétween ‘saitl wélgtbs
and between and axially alined -with ssafd "first
‘bearings, "a "tubular ‘shaft "betweern ssaid weights
coaxidl with said driven ‘shaft and journailetd:in
salid pair-of bearings for:rotation rélative:torsaid
“driven shaft, a unitary -and:radidily inmrovable
“weight ‘dttached to *said ~tubular sshafi between
‘said pair:of bearings-and havingabout theszrae
‘circunmiferential length assaid firstranted weights
“and cooperating ‘therewith :to distribute centrif-

"ugal forces' through a: compléte wcirele 'when  said

‘second ‘weight is ‘diametrically:opposite from:said
“Trstweights, arid gearing: operated by saidsdriven
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shaft for rotating saiq tubular shaft and thereby

said second weight.

2. Mechanism for producing and imparting vi-
bratory motion comprlsmg a. housing supported
for vibratory movements, connections for impart-
ing vibratory movements of said housing to a
device to be vibrated, a driven rotary shaft stp-
ported by said housing for rotation, a pair of
spaced alined unitary and radially immovable
weights each having a: circumferential length of
about 180° attached to said shaft for rotation

thereby, a pair of spaced bearings supported in

said housing between said weights, a tubular shaft
coaxial with said driven shaft journalled in said
bearings for rotation relative to said driven shaft,
a unitary and radially immovable weight attached
to said tubular shaft having about the same cir-
cumferential length as said first named weights
and cooperating therewith to distribute centrif-

ugal forces through about 360° when said second -

weight is diametrically opposite from said first
weights, axially alined gears attached to said first
- shaft and to said tubular shaft respectwely, and
a gear for rotating said gear that is attached to
saig tubular shaft by said gear that is attached
to said driven shaft.

3. Mechanism for producing and 1mpart1ng vi-
bratory motion comprising a housing, a driven
shaft, a tubular shaft in sdid housing coaxial with
said driven shaft, separate pairs of axially alined
bearings supportmg said driven shaft and said
tubular shaft for rotation in opposite directions,
means for rotating said driven shaft, gearing for

rotating said tubular shaft by and in the opposﬂ:e‘

direction from said driven shaft, and unitary and
radially immovable weights attached to and
' wholly supported at all times by said shafts re-
spectively for rotation thereby.

4. Mechanism for producing and imparting vi-

bratory motion comprising two coaxial shafts of

different lengths, bearings for supporting the
longer of said two shafts, a pair of additional
bearings located between said first bearings sup-
porting the shorter of said two shafts, mechanism
for rotating said longer shaft, gearing for rotat-
ing $aid shorter shaft by said longer shaft, and
unitary and radially immovable weights attached
to and wholly supported at all times by said
shafts respectively and each having an arc of
at least 180° providing a substantially even and
uniform flow of centnfugal force when said shafts
are rotated.

5. Mechanism for producmg and imparting vi-
bratory motion compmsmg two coaxial shafts one
of which is longer than thé other, spaced bearings
for supporting said longer shaft, a pair of addi-
tional bearings located between said first bear-
ings and supporting said other shaft, gearing.for
rofating said other shaft by said longer shaft,
unitary and radially immovable weights attached
to and wholly supported at all times by said

longer shaft beyond the ends of said other shaft_

and each having an arc of at least 180°, 4 unitary

and radially immovable weight attached to and’
wholly supported at all times by said other shaft :
between said additional bearings and having an

arc of at least 180° and cooperating with said

first weights to provide substantially even and.

uniform flow of centrifugal force when said two
shafts are rotated, and mecha.msm for rotating
said longer shaft.
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6. Mechanism for producing and imparting vi- 'v

bratory motion comprising two end bearings and
two intermediate bearings hetween and axially

75

3

alined with said end bearings, a tubular shaft
journalled in said intermediate bearings, a driven
shaft extending through and rotative in said
tubular shaft and journalled in said end bearings,
gearing for rotating said tubular shaft by said
driven shaft in the opposite direction of rotation
of said driven shaft, a pair of spaced alined uni-
tary and radially immovable weights attached to
and wholly supported at all times by said driven
shaft laterally beyond said intermediate bearings,
and a weight attached to said tubular shaft be-
tween said intermediate. bearings and having
about the same circumiferential length as said
first named weights and cooperating therewith
to distribute centrifugal forces through s com-
plete circle when said second weight is diametri-
cally opposite from said first weights.

7. Mechanism for producing and imparting vi-
bratory motion comprising a frame supported for
vibration, two end bearings and two intermediate
bearings between and axially alined with said
end bearings, means for supporting all of said
bearings in said frame, a tubular shaft journalled
In said intermediate. bearings and terminating
short of said end bearings, a driven shaft extend-
ing through and beyond the ends of said tubular
shaft and journalled in said end bearings, a gear
wheel attached to said driven shaft, a comple-
mentary gear wheel attached to said tubular
shaft between said intermediate bearings, a gear
engaging both of said gear wheel§ for rotating
said tubular shaft by and oppositely from said

‘driven shaft, a pair of spaced alined unitary and

radially immovable weights attached to and °
wholly supported at all times by said driven shaft
laterally beyond said intermediate bearings and
between said end bearings, and a unitary and
radially immovable weight attached to and
wholly supported at all times by said tubular
shaft between said intermediate bearings and
having about the same weight as the sum of said
pair of weights.

8. A unit for imparting vibratory or reciprocal
motion comprising two end members, an inter-
mediate member rigidly and detachably secured
to said end members, two end bearings mounted-
in said end members, two intermediate bearings
supporfed by said intermediate member between

‘and in axial alinement with said end bearings,

a tubular shaft journalled in said intermediate
bearings and terminating short of said end bear-
ings, a driven shaft extending through and rota~
tive in said fubular shaft and journalled in said
end bearings, gear wheels attached to said tubu-
lar shaft and said driven shaft respectively at
opposite sides of one of said intermediate bear-
ings, a gear engaging said two gear wheels for
rotating said tubular shaft by and oppositely
from said driven shaft, a pair of alined unitary
and radially immovable weights attached to and
wholly supported at all times by said driven shaft
laterally beyond said intermediate bearings, and
a unitary and radially immovable weight attached
to and wholly supported at all times by said tubu-
lar shaft between said intermediate bearings and’
having about the same circumferential length as
said first named weights and cooperating there-
with to distribute centrifugal forces through a
complete circle when said second weight is dia-
metrically opposite from said first weights, said
second weight having about the same we.lght as
the sum of said pair of weights.

ROBERT L. J OHNSTONE.




