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13 Claims.

This invention relates to engine vibration
eliminators and has for its object to provide a
construction which is simple in parts and more
efficient in operation than those heretofore pro-
posed.

With these and other objects in view the in-
vention resides in the novel details of construc-
tion and combinations of parts as will be dis-
closed more fully hereinafter and particularly

10 Pbointed out in the claims.

Referring to the accompanying drawings form-
ing a part of this specification and in which like
numerals designate like parts in all the views—

Fig. 1 is a vertical sectional view of a device

16 msade in accordance with this invention as ap-
plied to a pulley, said view taken as on the line
i—I of Fig. 2 and looking in the direction of the
arrows;

Pig. 2 is a sectional view taken as on the line

20 2—2 of Fig. 1 and looking in the direction ot the
AITOWS;

Fig. 3 is an enlarged transverse sectional view
taken as on the line 3—3 of Fig. 1 and looking in
the direction of the arrows;

95 Fig. 4 is a perspective view illustrating one
of the segmental weights shown in Fig. 1;

Pig. 5 is a similar perspective view of a modi-
fled form of segmental weight;

. Fig. 6 is a sectional view taken as on the line

30 8—8 of Fig. 7 and looking in the direction of the

arrows, and illustrates the employment of the
modified segmental weight shown in Fig. 5;

Pig. 7 is a vertical sectional view taken as on
the line 1—T of Fig. 6 and looking in the direction

g5 of the arrows; and

Fig. 8 is a perspective view illustrating a modi-
fled form of spacer for use with the segmental
weight shown in Fig. 5.

The device of this invention is designed for

40 application to engines or other mechanisms in
which objectionable vibrations occur, and tends
to substantially eliminate such objectionable vi-
brations, resulting in a smoother operation of
the motor or mechanical part. Therefore the

48 invention is applicable to various parts of me-
chanical structures but, for the purpose only of
illustration, it is shown here as used in connection
with a fan pulley intended to be mounted upon
an automobile engine shaft.

so The shaft Is indicated by the numeral | and
keyed or otherwise secured thereto is the pulley
generally identified by the numeral 2, but this
pulley has attached thereto or formed in a face
thereof an annular chamber indicated at 3 and

ss having the outermost cylindrical concave wall

(CL 74—574)

surface 4, the innermost cylindrically convex wall
surface §, and the fiat wall surface 6, the last of
which surfaces lies in a plane substantially at
right angles to the common axis of the cylindrical
surfaces. A cover plate 1, provided to close the 5
chamber 3, may be secured in any suitable
fashion.

Within the chamber there is provided a plural-
ity of segmental weights 10 of any suitable metal,
separated from each other by a plurality of
resilient spacers 1, which spacers also separate
the weights from the outermost and innermost
cylindrical surfaces 4 and § respectively. Each
weight is formed substantially as shown in that
each is of an acruate extent substantially no
greater than the radius of the outermost cylindri-
cal surface of said chamber, wherefore a mini-
mum of six weights may be provided in the smal-
ler sized chambers; larger chambers may have a
greater number of weights as found most de-
sirable. Each segmental weight has outer and
inner cylindrical surfaces which are substantially
coaxial with the corresponding surfaces of the
chamber, each weight is of a thickness to provide
such clearance with the flat surface 6 and the
cover piate 1 as to permit movement of the weight
radially of the chamber, each weight is of a
radial dimension less than the corresponding
dimension of the chamber, and further each
welght is formed with its corners cut out or rab-
beted to form & pocket or recess for receiving a
corner of a rectangular spacer i, as clearly in-
dicated in Fig. 1, all of such pockets being of sub-
stantfally the same shape and dimension so that
no perticular spacer is required for any one
pocket; in other words the spacers may be inter-
changeable.

The size of each spacer is such that it will ex-
tend out of its pocket in one direction beyond the
cylindrical surface of its associated weight, and
this extent is such that, when the weights and
the spacers are assembled in the chamber 3, the
spacers will be under compression in a direction
radial of the chamber and they will support the
weights in spaced relation to the cylindrical sur-
faces of the chamber.

Further, another dimension of each spacer is
more than twice the depth of the rabbet or
pocket formed in the weights wherefore, when all
of the weights and spacers are correctly as-
sembled, each spacer will be under compression
in a direction circumferential of said chamber
and the adjacent ends of the weights will be
spaced from each other. Additionally, the third
dimension of each spacer is slightly greater than 85
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the distance from the cover plate 7 to the flat sur-
face 6 of said chamber wherefore, when the
cover plate is secured in place, the spacers will
be compressed and this compression will have re-
sultants in both circumferential and radial direc-
tions, Obviously, the best results may be had
when using spacers of uniform or homogeneous
composition so that compression in three direc-

‘tions is made possible and hence some elastic.

material such as rubber has been found very
suitable. There are other yieldable media that
could be used such as certain woods, fibrous ma-
terials, etc, and in some instance metallic springs
may be found highly advantageous.

A peculiar feature of this invention is the fact
that, after assemblage, it will be found that the
weights are substantially if not absolutely free
floating on their resilient spacers in that they
are neither in contact with each other nor are
they in contact with any part of the chamber.

From Fig. 1 it will be perfectly obvious why there

is no metal to metal contact in circumferential
or radial directions, and in Pig. 3 the side clear-
ances have been shown at 12 and 13. In other
words the thickness of each weight is such as to

-permit a clearance of approximately 34, of an

inch on each side thereof with the surface 6 of
the chamber and with the cover plate 1, which
clearance is maintained during the operation of
the device. In fact, the compression of the
spacers is sufficiently great to cause a “bulge” to
develop at the spaces between the adjacent ends
of the weights (as at 14), as well as develop at
the spaces between the cylindrical surfaces of the

weights and the chamber (as at 15), and develop -

at said clearances (as at i6). Preferably the
spacers {1 which are farthest from the axis of
the pulley should have more resistance than those
nearer said axis and, whereas this is indicated
in the drawings by the difference only in weight
of the cross-hatching, yet it is to be understood
that this invention is not limited to the exact
construction illustrated since any type of spacers
is contemplated wherein the outermost will offer
& greater resistance than the innermost to rela-
tive movement between the chamber and its con-
tained weights, and this difference in resistance
may be variously accomplished.

In some cases positive insurance of this free
floating may be desired and therefore the con-
struction shown in Pigs. 5 to 8 is contemplated.

Here a segmental weight 20 is shown whick is a
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duplicate of the weight {0 heretofore described
except that midway of each extreme end there
is provided a slot or kerf 21 disposed in a plane
parallel to the flat sides of the weight and there-
by joining the two rabbets or pockets at an end
of the weight. A resillent spacer 22 is provided

which is a duplicate of the spacer |1 except that -

across one face thereof there extends a rib 23
midway from the ends, and this rib is adapted to
engage the kerfs such as 21 in the ends of two
adjacent weights. At the juncture of each pair
of segmental weights, one or both of the spacers

may be provided with such a rib, as found neces-

sary in accordance with the size, weight and
speed factors involved. With the employment, of
such coacting ribs and kerfs, the segments will
be positively spaced from the flat surface 6 and
the cover plate 7 to insure no contact therewith.

From what has been described above it will
now be seen that the vibrations are dissipated
Dresumably as follows. The vibration of an
engine shaft has a period which is automatically
transmitted to all parts associated with that

2,108,185

shaft and therefore such period of vibration is
transmitted through the pulley 2 and the spacers
fi into the segmental weights 10.  However,
when this occurs, the continuity of this period
of vibration is broken up so that all of the seg-
mental weights do not absorb the same vibratory
deflection and consequently the inertias of said
welghts dampen or iron-out the objectionable
period of vibration. In other words, if instead
of separated segments 10 there was provided a
continuous metallic ring, there. would be no
dampening or ironing-out because the period of
vibration transmitted into any one portion of
such ring would automatically and instantane-
ously be transmitted into all the other parts of
that ring. By providing the plurality of spaced

segmental weights which are in no metallic con-

tact with each other, the deflection of any one
segment is substantially independent of the de-
flection ‘of another segment, and the resilient
spacers aid materially in absorbing a portion of
the vibration transmitted to any one segment

and prevent the full transmission thereof to the’

next segment while permitting the free and in-
dependent movement of each segment. .
When this device is assembled and the engine
shaft starts to rotate, immediate rotation is given
to the pulley, and substantially immediate rota-
tion is given to the segmental weight assembly,
although it may be true that the weights might
have a slight lag over the rotary movement of the
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bulley, but this lag would exist only in the initial

movement. In other words the only differential
between the weight assemblage and the pulley is
that which is made possible by the resiliency of

the separators and, by the time the shaft reaches.

its intended speed, this differential for practical
considerations becomes zero. The aforemen-~
tioned lag does not result in any creep of the
separators with respect to the cylindrical surfaces
with which they are in contact, the avoidance of
such creep being due to the compression in all
three dimensions under which the separators are
placed in the assemblage, which compression is
caused by what might be termed the “over-size”
of the separators with respect to the spaces they
occupy. )

From the foregoing description it will therefore
be understood that by this invention there is pro-
vided a vibration eliminator particularly adapt-
able to engines or other motors and wherein there
is provided a chamber, with a weight in said
chamber, and means for spacing said weight from
the walls of said chamber. In the more specific
aspect of the invention the chamber is annular
and provided with a plurality of weights, which
weights are segmental in character and similar
to each other, and provided with a rabbet at each
of its end edges, all of the rabbets of each weight
being similar, the rabbets of each weight regis-
trable with the rabbets of the next adjacent
weight. In addition, the means for spacing the
weights from each other as well from the walls
of the chamber, are resilient means disposed- be-
tween the ends of the weights and operating upon
the corners or other portions thereof, said means
coacting with said rabbets and fitting each pair
of registered rabbets under compression but of
such dimensions as to extend beyond the limits
or the rabbets. In the most limited sense, the
spacing means is a resilient member having a rib
engageable with the registered slots which inter-
connect the two rabbets at each end of a weight.

It is obvious that those skilled in the art may
vary the details of construction and arrange-
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ments of parts without departing from the spirit
of this invention, and therefore it is desired not
to be limited to the exact foregoing disclosure
except as may be demanded by the claims,

What is claimed is:

1. In a device of the character described the
combination of an annular chamber; a plurality
of similar segmental weights in said chamber,
each weight having a rabbet disposed at each
of its end edges, all of the rabbets of each weight
being similar, the rabbets of each weight regis-
trable with the rabbets of the next adjacent
weight; and means for spacing said weights from
each other and from the walls of said chamber,
said means comprising a resilient member fitting
each pair of registered rabbets and extending be-
yond the limits thereof.

2. In a device of the character described the
combination of an annular chamber; a plurality
of similar segmental weights in said chamber;
each weight having a rabbet disposed at each
of its end edges, the two rabbets at each end of a
weight being interconnected by a slot, all of the
rabbets of each weight being similar, the rabbets
and slots of each weight registrable with the rab-
bets and slots of the next adjacent weight; and
means for spacing said welghts from each other
and from the walls of said chamber, said means
comprising a resilient member fitting each pair
of registered rabbets and extending beyond the
limits thereof, each member having a rib engag-
ing the registered slots.

3. In a device of the character described the
combination of an annular chamber; a plurality
of segmental weights in said chamber, each weight
having a rabbet disposed at each of its end edges,
the rabbets of each weight registrable with the
rabbets of the next adjacent weight; and means
for spacing said weights from each other and
from the walls of said chamber, said means com-
prising a resilient member disposed in each pair
of registered rabbets and having a portion ex-
tending beyond the limits thereof.

4. In a device of the character described, the
combination of an annular chamber; a plurality
of segmentalweights in said chamber, each weight
having a recess disposed in each end thereof, the
recesses of each weight registrablewiththe recesses
of the next adjacent weights; and means for
spacing sald weights from each other and from
the walls of said chamber, said means compris-
ing a resilient member disposed in each pair of
registered recesses and having a portion ex-
tending beyond the limits thereof and contacting
the walls of said chamber.

5. In a device of the character described the

.combination of an annular chamber; a plurality

of segmental weights in said chamber; and means
for spacing sald weights from each other and
from the walls of said chamber, said means com-
prising a resilient member disposed at the ad-

joining ends of two adjacent weights, sald mem-

ber having .a portion extending between such
adjoining ends and having other portions ex-
tending beyond the limits of such two weights
and in surface contact with walls of said cham-
ber.

6. In a device of the character described the
combination of an annulai chamber; a plurality
of segmental weights in said chamber; and means
for spacing said weights from each other and from
the walls of said chamber, said means compris-
ing a plurality of resilient plug-like members, each
member disposed at the adjoining ends of two
adjacent weights and having a portion extending

3

between such adjoining ends and having other
portions extending beyond the limits of such two
weights and in surface contact with walls of said
chamber.

7. In a device of the character described the

- combination of an annular chamber; a plurality

of segmental weights in said chamber; and
means for spacing said weights from each other
and from the walls of said chamber, said means
comprising a plurality of resilient members, each
member disposed at the adjoining corners of two
adjacent weights, the outermost members having
a resiliency different from the resiliency of the
innermost members.

8. In a device of the character described the
combination of an annular chamber; & plurality
of segmental weights in said chamber; and means
for spacing said weights from the outermost sur-
face of said chamber, said means comprising a
plurality of resilient members, each member dis-
posed at the adjoining corners of two adjacent
weights and extending beyond the limits thereof
to contact the outermost surface of said cham-
ber, the outermost members having a lesser re-
siliency than the innermost members.

9. In a device of the character described the
combination of an annular chamber; a plurality
of recessed segmental weights in said chamber;
and resilient means engaging the registered re-
cesses of and operating upon the corners of the
weights for spacing said weights from each other
and from the walls of said chamber, said means
comprising members the outermost of which has
a resiliency different from the resiliency of the
innermost members.

10. In a device of the character described the
combination of a rotatable chamber; a plurality
of weights in said chamber, said weights collec-
tively substantially filling the space of said cham-
ber but movable in said chamber during rota-
tion thereof, each weight having a recess extend-
ing inwardly from its outermost surface; and
means for spacing said weights from the outer-
most surface of said chamber, said means com-
prising a resilient member engaging said recess
and extending beyond the limits thereof to con-
tact the outermost surface of said chamber.

11. In a device of the character described the
combination of a rotatable chamber; a weight in
said chamber, said weight substantially filling the
space of said chamber but movable in said cham-
ber during rotation thereof, said weight having
recesses extending inwardly from its outermost
and innermost surfaces; and means for spacing
said weight from the outermost and innermost
walls of said chamber, said means comprising a
plurality of resilient members engaging said re-
cesses and extending beyond the limits thereof
to contact the outermost and innermost surfaces
of said chamber, )

12. In a device of the character described the
combination of an annular chamber; a plurality
of segmental weights in said chamber, each weight
having a recess disposed in each end thereof, the
recesses of each weight registrable with the re-
cesses of the next adjacent weights; and means
for spacing said weights from the outermost sur-
face of said chamber, said means comprising a
resilient member disposed in each pair of regis-
tered recesses and extending beyond the limits
thereof to contact the outermost surface of said
chamber. )

13. In a device of the character described the
combination of an annular chamber; & plurality
of segmental weights in said chamber, each weight
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having recesses extending inwardly from all faces ing therebeyond bearing against the walls of said

thereof; and means for supporting said weights
out of contact with each other as well as out of
contact with any portion of said chamber, said
means comprising spaced resilient members en-
gaging sald recesses and having portions extend-

chamber.,

JESSE. L. STRASBURG.
FREDERICK J. LIVINGSTON.
GEORGE C. BILLMAN.



