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ABSTRACT OF THE DISCLOSURE 
A rotary eccentric-weight vibrator in which the casing 

is mounted by means including one or more Screw type 
fasteners having a lead opposite to the direction of ro 
tation of the weight. 

--all" was 

This invention relates to a vibrator and more partic 
ularly to an improved mounting therefor in which the 
forces developed by rotation of an eccentric weight or 
mass are exploited to induce constant tightening of screw 
threaded means employed in mounting the vibrator to an 
object to be vibrated. 
A typical vibrator of the class with which the inven 

tion is especially concerned is shown in the U.S. patent to 
E. F. Peterson, 3,134,272, and comprises a carrier, usually 
a housing or casing, having means for fixed attachment 
thereof to an object to be vibrated, as in the cases of 
hopper cars, storage bins and other containers, conveyors, 
etc. for handling fluent materials such as coal, ore, gravel, 
grain, concrete and the like. The conventional vibrator 
has two pairs of legs arranged to straddle a web or flange 
rigid on the object to which the vibrator is attached and 
these legs have complementary screw-threaded means en 
gageable with the web or flange to effect the necessary 
clamping action. The forces developed are of a relatively 
high order, as is known to those versed in the art, and 
close attention must be devoted periodically to the mount 
ing means to ascertain that it is secure. In some instances, 
resort has been had to the method of temporarily weld 
ing the vibrator in place, or of using special wedges and 
the like, but the former method is time-consuming and 
ultimately destructive and the latter suffers from the dis 
advantages that heavy releasing and attaching tools must 
be used and that parts may become lost, misplaced or 
broken. Consequently, the screw type mount has been most 
generally favored, since it lends itself best to mounting 
and dismounting of the vibrator, which must occur quite 
frequently as the vibrator is moved from one object to 
another or even among different locations on the same 
object. 

According to the present invention, the discovery has 
been made that the direction of rotation of the vibration 
inducing means, such as the eccentric weight, bears a 
definite relation to the direction of rotation of the screw 
threaded mounting members. Specifically where the axis 
of rotation of the screw means is parallel, or Substantially 
so, to the axis of rotation of the weight means, tightening 
of the screw means will occur automatically when the 
direction of rotation of the weight means is opposite to 
the normal direction of tightening of the screw means. 
Speaking relatively, where the weight means rotates coun 
terclockwise, the screw means has a right-hand thread and 
is turned clockwise for tightening action of the screw 
means. This principle can be carried into a mount hav 
ing only one or one set of screw means localized at one 
side of a flange or web or into a mount having Sets of 
opposed generally coaxial screw means respectively at 
opposite sides of the flange or web. In the latter case, 
the screw means must be of opposite hand where they 
are simply clamping or set screws threaded respectively 
into tapped bores in the respective mounting legs. 
As a matter of manufacturing and service economy, left 

hand threads are to be avoided where possible and there 

O 

5 

20 

25 

30 

40 

45 

50 

55 

60 

65 

70 

2 
fore the invention features application of the force 
tightening principle to instances where a right-hand thread 
can be used and the weight means is turned "left hand.' 
In cases where the installation or mount requires use of 
the screw or screws at the opposite side, the principle is 
still applicable because the motor driving the rotary 
weight means is easily reversible from one side of the 
casing to the other. 

Therefore, the objects of the invention are to provide 
an improved construction of the type referred to and to 
provide for the achievement of this and other objects in 
variant manners, all of which will become apparent as 
preferred embodiments of the invention are disclosed 
herein and with reference to the accompanying drawings 
wherein: 
FIGURE 1 is a perspective of a typical vibrator and 

imount; 
FIGURE 2 is an enlarged section generally on the line 

2-2 of FIGURE 1; 
FIGURE 3 is a schematic view of the axes and direc 

tions involved; 
FIGURE 4 is a fragmentary section like the lower por 

tion of FIGURE 2 but showing a different form of mount; 
and 
FIGURE 5 is a schematic view like FIGURE 3 but 

showing the axes and directions involved in FIGURE 4. 
The vibrator illustrated is like that in the above noted 

patent and has a rigid unitary or otherwise integrated car 
rier 19, here in the form of a steel casing or housing having 
opposite side walls i2, end walls i4, top 16 and a bottom 
18. In the posture shown, the casing walls 12 are generally 
upright and paralle and the heavy rigid bottom wall is 
horizontal and elongated. The casing is also symmetrical 
as respects a median plane parallel to and intermediate 
the side walls 12. However, the casing or carrier may be 
otherwise configured and orientated, and the terminology 
employed here is therefore descriptive rather than limit 
1Elg. 

Bearings 20 in the side walls 12 journal a transverse 
tubular shaft 22 for rotation about an axis A (FIG. 3), 
which is here horizontal and normal to the above median 
plane. This shaft is coaxially keyed to and driven by a 
motor shaft 24 which is part of an externally mounted 
drive means, here an air motor 26, reversibility of the 
direction of rotation of which is easily achieved by inter 
changing the air line connections (not shown) between the 
inlet 28 and exhaust 30. The motor is typically secured to 
one side wall 12 by a plurality of cap screws 32. 
An eccentric mass or weight means 34 is disposed 

within the carrier or housing 10 intermediate the walls 12 
and is fixed to the tubular shaft 22. In a symmetrical 
design as shown, the general plane of rotation of the 
weight means will coincide with the longitudinal median 
plane of the unit and of course will here be upright and 
therefore normal to the axis of rotation A. Because of the 
eccentricity of the weight, its rotation will set up vibratory 
forces of considerable magnitude, all as known to those 
versed in the art. s 
The carrier or casing is rigidly equipped-here at its 

bottom-with means of mounting the vibrator on an 
object to be vibrated, the latter being typically provided 
with a Web- or flange-like support 36, here upright and 
centered on the above median plane. The mounting means 
comprises two pairs of legs or members rigidly united with 
the casing bottom and arranged in lengthwise spaced 
apart relation to straddle the web or flange 36. Each pair 
of legs includes inner and outer legs or parts 38 and 40, 
the former of which is transversely bored and tapped 
at 42 to receive a tubular externally threaded bushing 44 
that has a hardened inner end or nose 46. The bushing 
is also radially drilled at 48 to receive a lock pin 50 driven 
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in exteriorly through a registering hole 52 in the leg 38. 
The length of the pin is less than the inside diameter of 
the bushing so that it may be driven inwardly by a punch, 
for example, in order to enable the bushing 38 to be re 
naoved for resharpening, replacement etc. The threading 
at 42 is conventionally right-handed so that left-hand 
threads are avoided in the interests of manufacturing and 
service economy. 
The other leg 40 is similarly bored and tapped at 54, 

coaxially, or substantially so, with the bore and tap at 42 
in the leg 30, and a bushing 56 having external right 
hand threads is threaded tightly into the leg. The threads 
at 42 and 54 are preferably the same so that the bushings 
44 and 56 may be interchanged, as will be made clear 
below. The leg 40 has a hole 58 like the hole 52 in the 
leg 38. 
The bushing 56 differs, however, from the bushing 44 

in that it is internally threaded (right-hand) at 60 to re 
ceive a right-hand-threaded set or clamp screw 62, the 
inner end of which is a hardened nose 64 for engagement 
With the support web 36 in opposition to the hard nose 46 
of the bushing 44. If desired, a pin (not shown) may be 
used in the hole 58 to pin the bushing 56. 
The other pair of legs (FIG. 3) are identically con 

structed and provided respectively with a bushing 44 and 
set screw 62. In this figure the axis of rotation A of the 
weight means will be seen to be parallel to the axes of 
irotation B of the screws 62. Since the screws have right 
hand threads, the direction of rotation of each for tighten 
ing engagement with the support 36 is clockwise, desig 
nated by arrows C, whereas the direction of rotation of 
the weight means 34 is counterclockwise (arrow D). 
These directions are of course as seen by an observer from 
one side of the device, here to the right side of the page 
or from the same side as FIG. 1 is viewed. If the threads 
of screws 62 were left hand, then the motor direction 
would be reversed. In other words, the direction of rota 
tion of the weight means 34 is opposite to that of normal 
tightening of the screws 62, with the result that operation 
of the vibrator creates forces that induce constant and 
automatic tightening of these screws. 

Experience has shown that the tightening phenomenon 
increases as the force and frequency of the vibration in 
creases. It is believed that this is due to the fact that a 
certain level of force causes slippage between the inclined 
plane faces of the thread forms on the screw and in the 
tapped bore. This does not refer to the inclined plane of 
the lead of the thread but refers rather to the inclined 
angle (usually 60') of the thread form itself, and this lies 
crosswise to the axis of the screw. The rotating force 
vector of the weight means is imposed upon the screw, 
causing the latter to tend to rotate in the direction opposite 
to that of the direction of rotation of the force vector. 

In some installations, design and construction character 
istics may involve mounting the vibrator in such position 
that there is room for the motor 26 at the side shown 
but no room for the set screws 62, whereas there will be 
room for these screws at the opposite side. In such case, 
the bushings 44 and 56 are interchanged between the legs 
38 and 40, the bushings 44 are pinned to the legs 40, 
the bushings 56 screwed into the legs 38 and the set screws 
threaded into the bushings 56. Now, looking at FIGS. 1 
and 3 from the same side as before, tightening rotation of 
the screws 62 will be counterclockwise or in the same 
direction as rotation of the weight. Therefore, the direc 
tion of rotation of the motor must be reversed so that it 
becomes opposite to screw rotation. The same automatic 
tightening will then be achieved. 

FIGS. 4 and 5 illustrate use of the principle where the 
vibrator is equipped with two pairs of legs 38' and 40', 
bushings 44' and 56' and set screws 62 and 63', except in 
this case the bushings 44' and screws 63 have left-hand 
threads and the bushings 56 and screws 62 have right 
hand threads (viewed in the posture of FIG. 5 where the 
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4. 
direction of rotation of the motor 26 is counterclock 
wise as before: arrow D). The tightening rotation of 
screws 62 will be as before: clockwise (arrows C’) and 
the tightening directions of screws 63' will also be clock 
wise (arrows C') as seen from the same vantage point. 
Thus, both sets of screws will benefit from the opposite 
rotation (arrow D) of the weight means about axis A. 
Each set of screw means 62-63, 62'-63' rotates of 
course about its respective common axis B (substantially 
parallel to axis A). 

Features and advantages other than those enumerated 
will readily occur to those versed in the art, as will modi 
fications suggested by the disclosure here, all without de 
parture from the spirit and scope of the invention. 
What is claimed is: 
1. A vibrator of the class described, comprising a rigid 

carrier, weight means journaled by the carrier for rota 
tion about an axis of rotation to which the mass of the 
weight means is eccentric, means for mounting the car 
rier on a flange-like support disposed normal to said axis 
of rotation, said mounting means including a part rigid 
with the carrier for positioning alongside said flange-like 
Support and a member engageable with said support and 
rotatably connected to said part by screw threads formed 
about an axis substantially parallel to the axis of rotation 
of the Weight means, the lead of the screw being such 
that rotation of the member about the axis of the screw 
threads in one direction causes tightening of the engage 
ment of said member with the support, and means for ro 
tating the weight means about its axis of rotation in the 
direction opposite to tightening rotation of said member. 

2. The invention defined in claim 1, including second 
mounting similar to the first-mentioned mounting means 
and Spaced therefrom lengthwise of said support and in 
cluding a part, a member and screw threads constructed 
like those of said first-mentioned mounting means. 

3. A vibrator of the class described, comprising a rigid 
carrier, Weight means journaled by the carrier for rota 
tion about an axis of rotation to which the mass of the 
Weight means is eccentric, means for mounting the car 
rier on a flange-like Support disposed normal to said axis 
of rotation, said mounting means including a part rigid 
With the carrier for positioning alongside said flange 
like Support and a member engageable with said support 
and rotatably connected to said part by screw threads 
formed about an axis substantially parallel to the axis of 
rotation of the weight means, and means for rotating the 
Weight means about its axis of rotation in such direction 
that the vibratory forces created thereby induce tighten 
ing of the engagement of the member with said Support. 

4. A vibrator of the class described, comprising a rigid 
carrier, Weight means journaled by the carrier for rota 
tion about an axis of rotation to which the mass of the 
Weight means is eccentric, means for mounting the carrier 
on a flange-like Support disposed normal to said axis of 
rotation, said mounting means including a pair of op 
posed parts rigid with the carrier and adapted to straddle 
Said support and means for clamping the parts to the Sup 
port, including a member engageable with said Support 
and rotatably connected to at least one of said parts by 
Screw threads formed about an axis Substantially parallel 
to the axis of rotation of the Weight means, the lead of 
the Screw being such that rotation of the member about 
the axis of the Screw threads in one direction causes tight 
ning of the clanping effect of said mounting means on 

the support, and means for rotating the weight means 
about its axis of rotation in the direction opposite to 
tightening rotation of said member. 

5. The invention defined in claim 4, including second 
mounting similar to the first-mentioned mounting means 
and Spaced therefrom lengthwise of said Support and in 
Cluding a second pair of parts adapted to straddle the 
Support and a second member Screw-threadedly con 
nected to at least one part of the second pair of parts and 
having a tightening rotation opposite to the direction of 
rotation of the weight means. 
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6. A vibrator of the class described, comprising a 
rigid carrier, weight means journaled by the carrier for 
rotation about an axis of rotation to which the mass of 
the weight means is eccentric, means for mounting the 
carrier on a flange-like Support disposed normal to said 
axis of rotation, said mounting means including a pair of 
parts rigid with the carrier and spaced apart lengthwise 
of and adapted to lie alongside said Support and a pair of 
members, one for each part, engageable with said support, 
each member being rotatably connected to its part by 
screw threads formed about an axis substantially par 
allel to the axis of rotation of the weight means, and 
means for rotating the weight means about its axis of 
rotation in such direction that the vibratory forces cre 
ated thereby induce tightening of the engagement of the 
members with said support. 

7. The invention defined in claim 3, in which: the 
mounting means includes a second part rigid with the 
carrier and adapted to lie along the opposite side of the 
support in opposition to the first-named part, and a sec 
ond member engageable with the support at said opposite 
side thereof and rotatably connected to the second part by 
Screw threads of such lead as to cause tightening engage 
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ment of Said second member with the support by said ro 
tation of the weight means. 

8. The invention defined in claim 7, in which: a second 
mounting means is rigid on the carrier in spaced relation 
to the first-named mounting means and spaced therefrom 
lengthwise of the support, said second mounting means 
including third and fourth parts disposed in opposed re 
lation to each other at opposite sides of the support and 
third and fourth members engageable with the support 
from opposite sides and rotatably connected respectively 
to said third and fourth parts by screw threads of such 
lead as to cause tightening engagement of said second 
member with the support by said rotation of the weight 
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