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MECHANISM FOR PRODUCING GYRATORY

MOTIO

N

William C. Conkling, Lockport, N. Y., assignor to
Richmond Manufacturing Company, Lockport,
N. Y., a corporation of New York

Application September 27, 1950, Serial No. 186,958
(CL 74—87)

9 Claims.

1

This invention relates to a mechanism for pro-
ducing gyratory motion, such as for gyrating the
sifter shown in my copending application Se-
rial No. 186,959, filed September 27, 1950, for
Device for Clamping Screen Frames in Sifters
although the invention can be employed wherever
gyratory movement in a horizontal plane is de-
sired.

to provide an extremely simple and low cost ec-
centric weight type of mechanism for producing
gyratory motion which on starting produces
small circles of gyration which increase in size
until running speed is reached when circles of
the desired amplitude are produced and which
on stopping progressively decreases the ampli-
tude of the circles until the mechanism comes to
rest. .

Another object is to achieve such action on
starting and stopping as a function of gravity
thereby to avoid sliding parts and return springs
which are subject to fouling with flour dust.

Another object is to provide such a mechanism
which is conveniently adjustable to produce cir-
cles of different sizes at running speed.

- Another object is to provide such a mecha-
nism which is fully cushioned, particularly on
starting and stopping, and is free from destruc-
tive escaping vibrations while running, starting
or stopping.

Another object is to provide such a mechanism
which is adaptable to large siffers carrying heavy
loads and to the space requirements imposed on
such sifters. '

Another object is to provide such a mechanism
which can be driven from a motor on the sifter,
from a belt running to the sifter or from g direct
drive shaft above or below the sifter.

Another object is to provide such a mechanism
which is simple and inexpensive in construc-
tion, reliable in operation, and which will stand
up under conditions of severe and constant use
without getting out of order or requiring repairs.

" Another object is to provide such a mecha-
nism which is free from friction. )

Other objects and. advantages of the inven-
tion will be apparent from the following deserip-
tion and drawings in which

Fig. 1 is a side elevational view of 4 mechanism
embodying the present invention for gyrating
o sifter, a part of the frame of which is illus-
trated. The mechanism is shown in its static
state.

Fig. 2 is a horizontal section taken generally
on line 2—2, Fig. 3.

One of the principal objects of the invention is -
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Fig. 3 is a vertical longitudinal section taken
generally on line 3—3, Fig. 2.

The mechanism embodying the present inven-
tion for producing gyratory motion in a hori-
zontal plane is shown as comprising g vertical
shaft 18 suitably journalled at its upper and
lower ends in bearings {f and 12 one or both of
which can be thrust bearings to support the
shaft. The upper bearing ii is shown as being

19. part of an upper spider 13 and the lower bear-

ing 12 is shown as being part of a lower spider
14. These spiders can form part of the central
irame structure of a high speed gyratory sifter,
but since this frame structure forms no part of
the present invention it is not illustrated in fur-
ther detail.

The vertical shaft 10 can be rotated in any
suitable manner and for this purpose can be pro-
vided at its top or bottom with a projecting end
15. This projecting end can be driven by an
electric. motor (not shown) mounted on the
spider [83; a belt and pulléy drive (not shown);
or a vertical drive shaft (not shown) having a
univ?rsal and directly connected with the shaft
end 1§.

Between the bearings {f and (2 the vertical
shaft 10 carries a pair of spaced rectangular
blocks {8 the vertical faces of which are parallel
with the axis of the shaft {8 and these blocks
being preferably secured to the shaft (0 by set
screws f9. Each block (8 also has a pair of
pins 20 projecting horizontally from opposite
sides thereof, the four pins 20 being parallel and
in vertical alinement with each other. A roller
21 is journalled on each of these pins, preferably
by roller bearings to reduce friction, and each
roller is preferably radially flanged, as indicated
at 22, on one side.

The blocks 18 are flanked by vertical plates 23
each having a vertical flange 24 along the ver-
tical edge nearest the shaft (8§ when the mech-
anism is at rest as shown in the drawings. These
vertical flanges 24 project outwardly or away
from each other and are secured together by a
vertical gang of weights 25. The purpose of the
flanges 22 of the rollers. 2f is to restrain the
plate and weight assembly from cocking and to
space the plates 28 from the blocks 18, These
yve1ghts are preferably made of roughly ecast
iron of C-shaped form in horizontal section each
being idented, indicated at 26, so that the cor-
responding weights fit around the blocks 18, and
each weight being secured to the flanges 24 by
screws 28. As shown, these weights 25 are in a
vertical gang, a column of four weights being
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shown. It will therefore be seen that this gang
of weights 25 is, in effect, a vertically elongated
weight.

Each plate 23 is provided with upper and lower
arcuate slots 29 which are arranged to receive
the rollers 21 and which curve downw ardly away
from the vertical shaft (8.
ing edge of each of the upper slotg has wélded
thereto an arcuate hardened rail 30. Each of
the lower slots 29 also has welded thereto art
arcuate hardened rail 31. The reason for the
arrangement of the hardened rails 30 along the
top edges of the upper arcuate slots 29 and of

the hardened rails 31 along-the Iower - edg’es of
the lower arcuate slots 28 -i§ fhdt: the gang of:

weights tend to tip in a corresponding diYection

and hence establish these rails:as the working -

surfaces.

Each plate 23 is also provuied with an upper
and a lower series of holes 32 extending toward
the shaft 10, each hole of the upper series being

preferably in vertiedl alinément with- & corre--

sponding hole of the lower series and the holes

of -the two plates 28 alining horizontally with one:
another. The series of holes 32 are preferably,

but not necessarily, arranged at an angle in-
clined- to conform: tor the arcudte slots 29.
A rémovable pin 33 extends through- & corre-

sponding: pair of the uppet series of holes 32 in
the two plates 23 and -caiy be moved to extend o
through' any pair-of thesé holes théréby to ad--

just the position of this pin with référence to the

gang of- weights 25 Por this purpose the pin-

33 is preferably in the form of & bolt having a

head 34 at one énd and a nut 35 af its opposite’
end so that it can readily be pulled out from- one -

pair of theé two: upper seriés of Toles 32 and re-
placed in another: of these: pairs of holes.

This pin: 33 carries, betweéen the plates 23, a
square block 36 to one face of which the upper
end of a ‘leaf spring 38 is seéured. -This leaf

spring. hangs from this block and - préferably -

arches toward the vertical shaft {0. Af its lower

eriq. this spritg bears dgainst: @ rollef 39 on &
pin 40 extending through a corresponding heole’

22 6f the lowér series ofthesé holes: Thi§ pin

46-is also replacezble in dny pair of holes 32 of-
thre lower series:in the two plates 23 and hence:

is preferably in the foriy 6f a4 bolt having & héad
4§ at one end: and a.nut 42 at its opp051te end 50

that it can be readily pulled out from one pair of-
the two lower series of holes 32 and replaced n

anothier of -these pair of holes:
Seécured, 45 by bolts 43, t6 the center of ﬁhe léaf
spring 38 is & second vertwally arrangéd arched

leaf sprmg &4 which, However, Bows oppositely-

to the leaf spring 38 so that it ends project to-
ward the gang of weights 25. This Tast arched
164t spring 44 is preferably fased with Teather 45
and 1ts ends are arranged to engage fthe blocks
8.

"Phé méchanism i§ parucularly deS1gned for a-
high speed gyratory sifter to be driven at from,

say, 180 to 300 revolutions pér minute with from
say; 2 to 4 inch circles. “With the siftér having,

say; & natural frequency of - 30 revolitions o’r
pendulum-like gyratmns per minuite; determmed
by the effective’ length of the flexible suspension;

until the sifter gets to gyrate above this natural-

fréquericy perféét-cireles are nnpossmle sincé the
natural” frequency mgy be carrying the sifter

ffame ih ohe direction and the weights 25 in thé-
sdme direction with a doubled utibslanéing foree: -

Accordingly before and: after ‘the Sifter is ruti-
ning at full speed’ it is’ de§ifable that it deseribe

The UphEr- 6t work-'
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~ {Pffisal™ foree acting on the weights 25 causes

4
smaller circles since otherwise there would bé
excessive escaping vibrations due to the fact that
the circles are not perfect.

To accomplish this the center of gravity of
the gang of weights 25 is initially arranged near
the axis of the vertical shaft 10 which preferably
mte‘rsecﬁ the’ déniter of Pdvity’ of ‘the sifter. It
witl be undelstood however, that-the cénter of
gravity of the gang of weights must initially be
slightly on the side of the axis of the shaft 10
remote - frem- the leaf springs 38 and 44. Ac-
cordmgly as this shaft starts to rotate the
weights have relatively small effect in gyrating
the sifter and it describes relatively small cir-
“Asthe ghdft 10 picks up in speed the cen-

them-to move radially outwardly, the rollers 21
riding down the hardened rails 30 and 31 and
hétiees thé weights also rising vertically. In this
action the gang of weights 25 have a tendency
to tip and hence: the hardened rail 30 is disposed
along tHe top'of its slot 28 while the hardened: rail-
3 is disposed along the bottom.of its slot 29.

As tHe shaft {0 reachés its —maximum
speed the rollers 2f approach close  to the
pbottoms of the arcuate slots 29 and: the ends:
of the lYeatheér faced leaf spring &4 engage
the blocks 18. This causes this spring and its
supporting leaf spring 38 to flatten otit against
the pins 33 and 40 these: <prings thereby”
serving as o resilient. stop to the outward moves-
mént of the gang of weights 25. The springs 38
and 44 so flattened against the pins 33 and 40"
act as positive stops which prévent comiplete Bot=
toming of the rollérs 21 in the bottoms of the slots
28. The resiliency provided by these leaf springs:
prévents jarring of the sifter as it is brought
under conirol to descrlbe runmng circles of the,
desired amphtude :

The size’ of these running cireles of gyration
can easily be adjusted. Thus thé sifter is set
to gyrate with: ciréles of maximum:amplitude. If
smaller circles are desired, the bolfs' 33 dnd 40
are removed and replaced in the next highel-
pair of heles 32, the block 36 and roller 39 being
thereby relocated closer to the weights 25, Ac-
cording the 'leaf springs 38 and 44 are relocated
closer t6 these weights and hence these weights”
are stopped closer to the axis of the shaft 0 as”
this shaft reaches full running speed anid circles;
at rumming speed, of smaller amplitude result.

Tt will particularly be noted that these bolts
33 ahd 40 are readily replaced to secure the de=-
sired circular orbit of the sifter. There is no

_need t0 jack up the weights 25 or to undertake

any éther difficult work.

When the driving’ foreé is relieved fromr the
vertical shaft (6 it gradually slows down and-
sincé’ deerédsing centrifugal force is applied to
the weights 25 they gradually lower by gravity,”
the rollers 21 riding up the arcuate slots 29 and
the gang of weights coming closer to the gxis of -
the'shaft 10 45 the sifter comes to rest. Accord=
ingly as the rate 6f gyration of the sifter falls
below the natural frequency thereof the size of:
the ciréles geherated: is'small and the unbalance
of the forees do not set up & pronounced walkmg
or cradling action of the sifter: :

I thé gctionn of the sifter; the shape of the
arcuate slot§ 29 is imiportant. Thus, it will
be néted that the slope: of’ the rails of each of"
these slots incresses towsard its lower énd. ™ Aes-
cordingly as a result of the action of the inclified
rafls on- the r6llers there is 4 restrainihg hori-
zontal force to the movement of thé gang of
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weights 25 which increases  with. the movement

of the weights from: the axis of the shaft 19.
This is desirable as the centrifugal force of the
gang of weights is proportional to the length of
the radius from the center of the shaft 18 to
the center of gravity of the weights 25. Accord-
ingly it is desirable that the horizontal compo-
nent due to the action of the rollers in the slots
29 increases at a greater rate than this radius
so that there is no tendency for a sudden out-
ward movement of the weights due to the in-
crease in centrifugal force as they move ouf-
wardly. . Expressed in.another way, the form of
the rails of the arcuate slots 29 is such that
the horizontal force opposing movement of the
weight 25 away from the shaft 0 increases at
a greater rate than the centrifugal force of the
weight increases.

From the foregoing it will be seen that the
present invention provices an extremely simple
and low cost mechanism for gyrating heavy sift-
ers and the like which is easily adjustable to
produce different amplitudes of gyration at run-
ning speed, is free from tendency to foul, and
accomplishes the many objects enumerated.

I claim:

1. A mechanism for producing gyratory mo-
tion, comprising a vertical shaft, a pair of ver-
tical plates flanking said shaft, a vertically elon-
gated weight connecting said plates and arranged
adjacent said shaft in the static condition of the
mechanism, means for guiding said plates to
cause an upward movement of said weight away
from said shaft, and a stop interposed between

said plates on the side of said shaft opposite

from said weight and arranged to limit the hori-
zontal movement of said weight away from said
shaft.

2. A mechanism for producing gyratory mo-
tion, comprising a vertical shaft, a pair of verti-
cal plates flanking said shaft, a vertically elon-
gated weight connecting said plates and arranged
adjacent said shaft in the static condition of
the mechanism, means for guiding said plates to
cause an upward movement of said weight away
from said shaft, and a stop resiliently mounted
on said plates and interposed therebetween and
coacting with said shaft to limit the horizontal
movement of said weight away from said shaft.

3. A mechanism for producing gyratory mo-
tion, comprising a vertical shaft, a pair of verti-
cal plates flanking said shaft, a vertically elon-
gated weight connecting said plates and arranged
adjacent said shaft in the static condition of the
mechanism, means for guiding said plates to
cause an upward movement of said weight away
from said shaft, a stop interposed between said
plates on the side of said shaft opposite from
said weight and arranged to limit the horizontal
movement of said weight away from said shaft,
and means for shifting said stop horizontally
along said plates toward and from said weight.

4. A mechanism for producing gyratory motion,
comprising a vertical shaft, a pair of vertical
plates flanking said shaft, a vertically elongated
weight connecting said plates and arranged adja-
cent said shaft in the static condition of the
mechanism, means for guiding said plates to
cause an upward movement of said weight away
from said shaft, a sfop resiliently mounted on
said plates and interposed therebetween and co-
acting with said shaft to limit the horizontal
movement of said weight away from said shaft,
and means for shifting said stop horizontally
along said plates toward and from said weight.
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5. A mechanism for producing gyratory motion,
comprising a vertical shaft, a pair of vertical
plates flanking said shaft, a vertically elongated
weight connecting said plates and arranged adja-
cent said shaft in the static condition of the
mechanism, means for guiding said plates to
cause an upward movement of said weight away
from said shaft, a cross bolt insertable through
registering holes through said plates of a series
of holes extending horizontally toward said shaft
from the side thereof opposite said weight, and
a stop on said cross bolt between said plates and
coacting with said shaft to limit the horizontal
movement of said weight away from said shaft.

6. A mechanism for producing gyratory motion,
comprising a. vertical shaft, a pair of vertical
plates flanking said shaft, & vertically elongated
weight connecting said plates and arranged adja~-
cent said shaft in the static condition of the
mechanism, means for guiding said plates to
cause an upward movement of said weight away
from said shaft, comprising a pair of vertically
spaced blocks fast to said shaft, a pair of coaxial
rollers projecting in opposite directions from each
of said blocks with their axes arranged perpen-
dicularly to said plates and each roller riding in
an inclined guideway provided in the adjacent
part of the corresponding plate, said guideways
being generally parallel with one another, a pair
of resilient stops interposed between said plates
on the side of said shaft opposite from  said
weight and each arranged to engage a corre-
sponding one of said blocks to limit the hori-
zontal movement of said weight away from said
shaft, and means for shifting each of said stops
horizontally along said plates toward and from
said weight.

7. A mechanism for producing gyratory mo-
tion, comprising a vertical shaft, a pair of verti-
cal plates flanking said shaft, a vertically elon-
gated weight connecting said plates and arranged
adjacent said shaft in the static condition of the
mechanism, means for guiding said plates to
cause an upward movement of said weight away
from said shaft, comprising a pair of vertically
spaced blocks fast to said shaft, a pair of coaxial
rollers projecting in opposite directions from
each of said blocks with their axes arranged per-
pendicularly to said plates and each roller riding
in an ineclined guideway provided in the adjacent
part of the corresponding plate, said guideways
being generally parallel with one another, a leaf
spring interposed between said plates on the side
of said shait opposite from said weight and hav-
ing its opposite ends arranged to engage said
blocks to limit the horizontal movement of said
weight away from said shaft, and means for
shifting said leaf spring horizontally along said
plates toward and from said weight.

8. A mechanism for producing gyratory mo-
tion, comprising a vertical shaft, a pair of verti-
cal plates flanking said shaft, a vertically elon~-
gated weight connecting said plates and arranged
adjacent said shaft in the static condition of the
mechanism, means for guiding said plates to
cause an upward movement of said weight away
from said shaft, comprising a pair of vertically
spaced blocks fast to said shaft, a pair of coaxial
rollers projecting in opposite directions from
each of said blocks with their axes arranged per-
pendicularly to said plates and each roller riding
in an inclined guideway provided in the adjacent
part of the corresponding plate, said guideways
being generally parallel with one another, a ver-
tical leaf spring interposed between said plates
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o the side of said. shaft epposite from. said
welght, a bolt: seéuting one end-of said leaf.spring
to: gaid plates and insertable in registering pairs,
of -holes through said plates of . a series. extend—
ing hovizontally towsrd said shaft, o backing belt-
engaging the other end of said leaf spring: and.
ifisertable in: reglstermg pairs of holes through.
seid plafes of a series extending hotizoritally to»
ward satd shaft, and a second leaf spring sectived.
at its central part to the central part. of said Brst.
leaf. sprifig; the ends of said second leaf sprivg
beitls engageable with said blecks fo limit: the
outward ovement. of said- weight relative fo said
sHatt.

-8, A& mechanism for preducitiy gyratory mo-
tion; eomprisitg a. vertieal shaft, 4 pair of verti
cak plates flanking said shaft; & vertiealy elon-
gated weight connectitg said plates and grranged
with its center of gravity on oné side of said
shaft at all times and-adjacent the shaft in the
statie eonditiort of the mechanisiy, ard meahs
permrttmg said weight and plates to move trans-

latictislly as 4. unitary structure transversely of-

said shaft- whereby fhe horizontal force obposing
moventent of saied welght away from said- shaft

15

25

8

ificrexses. at- 4. greater. rate. than Hs centrifugalk
force incresses, comprising a-guide slof and roller-
cormection. Betweeli the upper end.of exch of said

plates and said:-shaft, and . second-guide slot and.
roller commection between the lower-end-of: each
of -said plates.and said: shaft, each: of-said: guide
slots being arcuate and.of. substantially ideniti-

cal formi - with its. lower end arrauged remote from:
satd weight and-its upper.end arranged-adjacent
said. weight and Having. 4 slope, relative to the
horizotital, whick. progressively deecreases. from

its. lower-end.to its upper end; the major portion.
of: satd: guide slots, i the static condition of thie
mechanism, beitig. disposed- on the side: of- said

shaft-opposite from said otie side-thereof:

WILLEAM C.: CONKLING.
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