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1

This invention relates to new and useful im-
provements in vibrators for hopper bottom con-
tainers, and deals more specifically with vibrators
for discharging hopper bottom railway cars used
for the transportation of coal, ore and the like.

It is the primary object of this invention to
provide a vibrator for discharging hopper bottom
containers which will vibrate the containers at a
magnitude and in a direction to give most satis-
factory results w1thout damage to the con-
tainers.

A further object of the invention is fo so
mount a przme mover on the frame of a vibrator
as to minimize the shocks or 1mpact forces ap-
plied to the prime mover.

A stlll further important object of the inven-
tion 1s to provide a vibrator that is so propor-
tioned and actuated as to partake of bodily piv-
otal movements about a point of contact be-
tween the vibrator frame and a contamer to apply
impact blows to the container.

Other objects and advantages of the invention
will be apparent durmg the course of the follow-

ing description.

In the accompanying drawings forming a part

(Cl 214—83 3)
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of this specification, and in which like characters )

are employed to designate like parts throughout
the same,

Figure 1 is an end elevational view of the vi-
brator embodying this invention shown posi-
tioned for operatmn in unloadmg a hopper bot-
tom railway car,

Figure 2 is a horizontal sectmnal view, partly
broken away, of the vibrator,

Figure 3 Is a su:le elevatlonal view of the v1—
brator,

TFigure 4 is a partly vertical sectional view and
p&rtly end elevational view of the vibrator,

Pigure 5 is a fragmentary sectional view taken
on line 5—5 of Fig. 3, -

- Pigure 6 is an enlarged fragmenta,ly sectmna,l
view taken on line 6—86 of Fig. 4, and -

“PFigure.7 is a fragmentary end elevational VIEW
_of a, shaft bearing housing.

In the drawings, wherein for the purpose of |

illustration, is shown a preferred embediment of
the invention, and first particularly referring fo
Fig. 1, reference character 8 designates a hopper
bottom railway car supported in the conventional
manner by the springs 9 on the wheeled trucks
{0 and provided with the sate confrolled dis-
charge openings {{ for unloading the coal {2 or
other material which the car contains. The vi-
brator {3 is shown in an operative position with
its end portions resting on the tops of the oppo-
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site sides of the car 8. The chains 14 are con-
nected to the vibrator 13 for maintaining it In
the desired position.

Referring now to Figs. 1 through 7 for g de-
tailed description of the vibrator 13, reierence
character 15 designates a bridge which is rec-
tangular in plan, and consists basically oi two
transverse I~-beams (6 and {7 having their cor-
responding end portlons connected by the hori-
zontal plates 18. Vertical side plates 19 are S1it-
ably connected to the ends of the transverse
beams 6 and {1 and the outer edges of the hori-
zontal plates (8.

“Outer retaining plates 20 are connected to the
outér flanges of the transverse beams (6 and 17

and depend from the lower flanges throughout

the entire lengths of the beams. Short inner re-
taining plates 21 are positioned at and connected
to the inner flanges at each end portion of the
1-heams i6 and 17T and depend from the lower
flanges. The ends of the outer retalning plates
20 extend beyond the ends of the beams 16 and

(T and are prowded with openings 22 for con-
necting the chains 14 to the bridge 15, see Fig. 1.

The hottom surface of each one of the I-beams
{6 and {7 is provided with a suitably connected
impact shoe 23 at one end, and a pivot shoe 23a

at the other end.

The length of the bridge 15 is such that the
shoes 23 and 23a¢ will rest on the tons of the sides
of the car 8. The bridge 15 will be prevented

from moving laterally off of the car by the de-

pending retaining plates 20 and 21 which extend
below the shoes 23.

Bearing support plates 24 and 25 are mounted
vertically near the ends of the bridge 15 and are
connected to the horizontal plates 18 and the
vertical side plates 19. The stiffening flances 26
are connected to the bottoms of the vertical
plates 24 and 25 between the horizontal plates
18." " Cover flanges 27 project laterally inwardly
from the top edges of the vertical plates 24 and
25 and extend between the vertical side plates
19. A stiffening brace 28 is connected to the
fianges 26 and 27 of each of the vertical plates
24 and 25.

" Each of the vertical plates 28 and 2% is pro-
vided with a reinforced opening near one side of
the bridee 15 for receiving a roller bearing car-
tridee 29 which is fastened to the vertical plate
by the bolts 30. . A shaft 32 extends between and

is supnorted by the bearings 29. The inner races

of the bearings 29 are tapered as are the end

portions of the shaft 32 so that the lock nuts 33
prevent lateral movement of the shaft relative to
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the bearings. The outer side of the housing of
each bearing cartridge 29 includes a cover plate
34 which is removably fastened in place by the
bolts 385.

A pair of identical fly-wheels 36, provided with
counter-weights 371, are mounted one on each
end portion of the shaft 32 and keyed to the
shaft to prevent relative rotary movement there-
between. The locations of the fly-wheels 36 on
the shaft 32 are such that they are peripherally
enclosed by the cover flanges 2T which there-
fore act as housings.

The shaft 32 is also provided with a sprocket
38 which is keyed to the shaft so that rotation
of the sprocket will cause rotation of the shaft
and its counter-weighted fly-wheels.

A support 39 is provided for properly mount-
ing a driving motor on the bridge 5. The mo-
tor support includes two arms 40 and 41 which
are each pivotally connected at one of their ex-
tremities to one side of the bridge 15. As illus-
trated in Figs. 2 and 4, the pivotal connections
between the arms 20 and 41 and the bridge 15
each consists of a pair of hinge posts 42 with
a bolt 43 exiending therebetween for receiving
the bushing 44 on the arm 48 or the bushing
45 on the arm 4f. The arm 40 consists of a
single channel member 44 extending across the
bridge and having a notch 47T to provide clear-
ance hetween the shaft 32 and the arm. The
arm 4t consists of a pair of channel members
42 and 49 extending across the bhridge in spaced
back-to-back relation, each located adiacent to
and on ovnosite sides of the lower portion of the
sprocket 3R, Hach of the channel members 48
and 29 is provided with a notch 50 to provide
clearance between the shaft and the arm 41.

A housing 5{, having g flanged lower edge
around its four sides, rests upon and is connected
to the upner flanges of the channel members 48
and 49 to cover the upper portion of the sprocket
28. The housing 51 is provided with a notch
in the lower margin of each side to provide clear-
ance between the shaft 232 and the housing.

A platform 52 is positioned beneath and con-
nected to the bottom flanges of the end portions
of the arms 49 and 41 opposite their pivotal con-
nections with the bridge 15. The platform 52
extends between the arms and js provided with

downwardly flanged side portions to increase its .

strength.

As illustrated in Figs. 3, 4 and 5, the arms 40
and 4 are each provided beyond the platform
52 with a horizontal mounting fin 53 lying di-
rectly above and parallel to the adjacent hori-
zontal side plate 8.

Lugs B4, having centrally located openings, are
suitably connected in vertical alinement to each
side of the mounting fins 83 and to the upper
surface of the side nlate 18.
vided in the fins 53 and the side plate 18 in
alinement with the openings in the lugs 54.
Stud bolts 855 are inserted through the above-
mentioned openings and extend upwardly from
the mounting fins. A coil spring 56 is positioned
on a bolt 85 between each mounting fin 53 and
the side plate 8. A second coil spring 57 is
positioned over that portion of each bolt 55 which
extends upwardly from a mounting fin. A roll
of belfing or similar material 58, which will
dampen the vibratory movements, is enclosed
within the convolutions of each of the springs
o8 and 81. A washer 59, having an offset bottom
surface, is fitted onto the upper end of each bolt

59 and rests upon the top of the associated spring

Openings are pro- :
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T so that the offset portion lies within the up-
permost coil of the spring. Nuts 60 are threaded
onto each end of the bolts 55 and tichtened to
compress the springs 56 and 57 and the belting
98 into tight frictional contact with the springs.
Lateral movement of the springs 56 and 57 is
prohibited by the lugs 54 and the offset portion

of the washer 58.

As a result of the above described connection
between the mounting fins 53 and the horizontal

side plate 18, upward and downward movements
of the platform 52 are resisted by the springs
T and 56, respectively.

An electric motor 61, having a laterally ad-
justable base 62, is mounted on the platform
92 so that its shaft 63 extends into the space
within the housing 51 and between the channel
members 48 and 49 of the arm 41. The portion
of the shaft 63 within the above space is pro-
vided with a driving sprocket 64. A chain 65,
or other suitable device, drivingly connects the
sprockets 64 and 38 so that operation of the
motor will rotate the shaft 32 and its attached
fly-wheels 36.

An apertured ear 66 is mounted near the lon-
gitudinal center of each vertical side plate 8
so that a hoisting chain or cable may be con-
nected to the vibrator (3 for movement to and
from the tops of cars which are to be discharged.

Referring now to Fig. 4 for a detailed discus-
sion of the locations and proportions of various
parts of the vibrator 13, the design is such that
when the fly-wheels 36 and their counter-
weights 3T are rotated, the bridge will partake
of pivotal movement about the point P, or the
outer extremities of the two shoes 23a, to de-
liver impact blows at the other side of the bridee
I5 through the two shoes 23. In order to pro-
vide for the above described operation, the axis
of the shaft 32 is located substantially at the
center of percussion ¢ of the vibrator {3 with
respect to the pivotal movement about the point

P. Iurther, the center of gravity G of the vi-

brator (3 lies in the line X—X that passes through
the axis of the shaft 32 and the pivot point P.
In other words, the shaft 32 is so located that
forces may be applied along the line Y—Y
through the shaft in a direction normal to the
line X-—X without causing a reaction at the pivot
point P. This line Y—Y illustrates the direc-
tion of the apnlication of forces when pivotal
movement of the bridge 15 about the point P
brings the shoes 23 on the impact side into con-
tact with the tops of the sides of the car 8.

Looking now to the operating characteristics
of the vibrator (3, actuation of the motor 61
causes rotation of the shaft 32 with its flv-wheels
36 and their attached counter-weigchts 37. As
a result of the unbalanced condition of this
rotating mass, radial forces are developed which
sweep through each one of the 360° of a complete
revolution. 'These forces can be resolved into
two comonents, one along the line Y—Y, and
the other along the line X—X. Because of the
location of fhe shaft 32 at the center of percus-
sion C, the components along line Y—Y produce
pivotal movements about the point P. The com-
ponents of the forces along the line X—X re-
sult in reciprocal sliding movement of the vi-
brator {3 along the top of the car 8.

The operation of the vibrator 13 may be divided
into two phases:

(1) When the impact shoes 23 are out of con-
tact with the car.
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(2)-~When the impact shoes 23 are in contact

with the top of the car. . |

When the impact shoes 23 are out of contact
with the top of the car 8, the vibrator 13 may
be considered as a body with rotation about the
point P. The rotating shaft 32 with its counter-
weights 37 turns in bearings 29 mounted on the
bridge 15. Centrifugal forces produced by the
counter-weights 27 are opposed by the inertia
and centrifugal forces of the bridge 1§, the motor
support 39 and the motor 61.

If no other external forces were applied to
the vibrator {2, an instantaneous spin axis or
center of rotation would exist at some point
between the center of the shaft 32 and the center
of gravity of the counter-weights 37 with the
result that the centrifugal force of the vibrator
i3 is equal and opposite to that of the counter-
weights. This means that when the center of
ihe unbalanced weights 37 is in the lowest posi-
tion, the device {3 is at the top of its movement.

Components along the line X—X that itend
to produce reciprocal sliding movement of the
bridee |5 are opposed by frictional forces at
the pivot point P. These frictional forces reduce
the amplitude of movement along the top of the

car 8 so that the center of the shaft 32 moves

throueh a path of partial ellipse having its major
sxis along the line Y—Y and its minor axXis
along the line X—2X, |

When the impact shoes 23 contact the top of
the ear § the rotational energy of the bridge 19
is converted to an impact blow which produces

vibrational movement in the body of the car.
The material in the car 8 is, therefore, discharged

throuch the hopper openings {{ by the impact
blows on the top of the car sides. At the moment
before impact, the vibrator 13 is pivoting about
the point P so that when impact occurs the entire
energy of the resultant blow is concentrated at
the shoes 23 on the line Y—Y. Since the line
vV intersects the line X—X at the center
of percussion C and the resultant of the impact
forces lies along the line Y—Y, the pivot shoes
924 will remain in contact with the tops of the
sides of the car 8 and the entire impact energy
will be applied through the shoes 23.

Tt is noted that the motor support 38 is resil-
jently connected to the pivotal side of the bridge
15 g0 that the motor 61 is not subjected to undue
impact forces when the vibrator {3 is in opera-
tion. Further, the belting material 58 within
the springs 58 and 57 acts to dampen the vi-
bratory movements of the motor support 39 so
that motor vibration is reduced to a minimum.
Tnasmuch as the point of pivotal connection be-
tween the motor support 39 and the bridge 19
is on the opposite side of the shait 32 from the
imotor &1, vibrations of the motor 61 and its
support 29 will not appreciably change the dis-
tance from the axis of the motor shaift 6o to the
axis of the shaft 32. -

Ag illustrated in Fig. 1 the vibrator 3 is posi-
tioned on the car & so that the shoes 23 and 23a
yest upon the tops of the car gsides. The chains
(8 are attached through the holes 22 to the ends
of the outer retaining plates 285 so that the vibra-
tor. 12 may be guided to its desired location on
the car sides, and the chains {4 are then em-

ployed to maintain the vibrator in the desired

location. |

Tt is to be understood that the form of the in-
vention herewith shown and described, is to be
taken as a preferred example ol the same, and

that various changes in the shape, size, and ar-
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rangement of parts may be resorted to, without
departing from the spirit of the invention or the
scope of the subjoined claims. S
- Having thus described the invention, we claim:
1. A vibrator for discharging hopper bottom
discharge containers, comprising a bridge, means
on. the bottom of said bridge at each end portion
thereof for supporting the bridge on the tops of
the sides of the container to be discharged, said
bridge being adapted to pivot about the extremi-
ties of the supporting means at one side of the
hridge for delivering impact blows through the
supporting means at the other side of the bridge,
an unbalanced shaft rotatably mounted longi-
tudinally of said bridge at the side which delivers
said impact blows, said shaft having its axis
passing through the center of percussion rela-
tive to the pivotal extremities of said supporting
means, a motor support pivotally connected at
one of its end portions to the impact delivering
side of said bridge, resilient means connecting
the other end portion of said motor support to
the pivotal side of said bridge for limited move-
ment relative to the latter, a motor mounted on
the resiliently connected end portion of said
motor support, and means drivingly connecting
said motor and said shaft for rotating sald shaft
to cause the unbalanced condition of the shaft
to effect said pivotal movement of the bridge for
delivering said impact blows, the line of force of
said impact blows passing substantially through
the impact delivering portion of said supporting
means and the gXxis of said shaft.
9. A vibrator for discharging hopper bottom
discharge containers, comprising a bridge, means
on the bottom of said bridee at each end por-
tion thereof for supporting the bridge on the tops
of the sides of the container to be discharged,
said bridee being adapted to pivot about the ex-
tremities of the supporting means at one side of
the bridee for delivering impact blows through
the supporting means at the other side of the
bridge, an unbalanced shaft rotatably mounted
longitudinally of said bridge at the side which
delivers said impact blows, said shaft having its
axis passing through the center of percussion
relative to the pivotal extremities of said sup-
porting means, a pair of arms each having one
end portion pivotally connected to the impact
delivering side of said bridge, resilient means con-
necting the other end portions of said arms to
the pivotal side of said bridge for limited rela-
tive movement therebetween, g platform mounted
on said arms adjacent the resiliently connected
end portions thereof, a motor mounted on said
platform, and means drivingly connecting said
motor and said shaft for rotating said shaft to
cause the unbalanced condition of the shaft to
effect said pivotal movement of the bridge for
delivering said impact blows, the line of force
of said impact blows passing substantially through
the impact delivering portion of said supporting
means and the axis of said shaft.

3. A vibrator for discharging hopper bottom

discharge containers, comprising a bridge, means
on the bottom of said bridge at each end portion
thereof for supporting the bridge on the tops of
the sides of the container to be discharged, said
bridee being adapted to pivot about the extremi-~
ties of the supporting means at one side of the
bridge for delivering impact blows through the
supporting means at the other side of the bridge,
an unbalanced shaft rotatably mounted longi-
tudinally of said bridge at the side which de-
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livers said impact blows, said shaft having its

axis passing through the center of percussion

relative to the pivotal extremities of said sup-
porting means, a pair of arms each having one
end portion pivotally connected to the impact
delivering side of said bridge, resilient means
connecting the other end portions of said arms
to the pivotal side of said bridge for limited
relative movement therehetween, means associ-
ated with said resilient means for damping the
movement of said arms, a platform mounted on
said arms adjacent the resiliently connected end
portions thereof, 5 motor mounted on said plat-
form, and means drivingly connecting said motor
and sald shaft for rotating said shaft to cause
the unbalanced condition of the shaft to effect
saild pivotal movement of the bridge for deliver-
ing said impact blows, the line of force of said
impact blows passing substantially through the
impact delivering portion of said supporting
means and the axis of said shaft.

4. A vibrator for discharging hopper bottom
discharge containers, comprising a bridge, means
on the bottom of said bridege at each end portion
thereof for supporting the bridge on the tops of
the sides of the container to be discharged, said
bridge being adapted to pivot about the extremi-
ties of the supporting means at one side of the
bridge for delivering impact blows through the
supporting means at the other side of the bridge,
an unbalanced shaft rotatably mounted longi-
tudinally of said bridge at the side which delivers
sald iImpact blows, said shaft having its axis pass-
Ing through the center of percussion relative -to
the pivotal extremities of said supporting means,
a pair of arms each having one end portion pivot-
ally connected to the impact delivering side of
sald bridge, resilient means connecting the other
end portions of said arms to the pivotal side of
sald bridge for limited relative movement there-
between, a platform mounted on said arms adja~
cent the resiliently connected end portions
thereof, a motor mounted on said platform, means
drivingly connecting said motor and said shaft
tor rotating said shaft to cause the unbalanced
condition of the shaft to effect said pivotal move-
ment of the bridge for delivering said impact
blows, the line ¢f force of said impact blows pass=
ing substantially through the impact delivering
portion of said supporting means and the axis of
sald shaft, and housing means mounted on one
of said arms for cooperation therewith to sub-
stantially enclose said drive means.

5. A vibrator for discharging hopper bottom
containers, comprising a bridge, means on the
bottom of said bridge at each end portion thereof
for supporting the bridge on the tops of the sides
of the container to be discharged, said bridge
heing adapted to pivot about the extremities of
the supporting means at one side of the bridge
for delivering impact blows through the support-
ing means at the other side of the bridge, the
center of percussion of the vibrator, relative to
the pivotal extremities of said bridge supporting
means, being located at the side of the bridege
which delivers said impact blows to minimize the
reaction at the pivotally supported side of said
bridge due to the impact blows, an unbalanced
shaft rotatably mounted longitudinally of said
bridge in paraliel relationship with said pivotal
extremities and having its axis passing through
salid center of percussion, a motor attached to said
bridge and Iccated at the pivotally supported side
of the latter, and means drivingly connecting said
motor and said shaft for rotating said shaft to
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eflect said pivotal movement of the bridge for de-
Iivering said impact blows, the line of force of
sald Impact blows passing substantially through
the impacet delivering portion of said supporting
means and the axis of said shaft.

6. A vibrator for discharging hopper bottom
containers, comprising a bridge, means on the
bottom of said bridge at each end portion thereof
for supporting the bridge on the tops of the sides
of the container to be discharged, said bridge
being adapted to pivot about the extremities of
the supporting means at one side of the bridee
for delivering impact blows through the support-
ing means at the other side of the bridge, an un-
balanced shaft rotatably mounted longitudinally
of said bridge at the side which delivers said im-
pact blows, said shaft having its axis passing
through the center of percussion relative to the
pivotal extremities of said supporting means,
mounting means associated with said bridge, a
prime mover attached to said mounting means,
means for pivotally supporting said mounting
means for movement about an axis fixed relative
fo said bridge spaced from said prime mover and
paralleling said unbalanced shaft, means for re-
siliently supporting said mounting means, said
pivotal and resilient supporting means for said
mounting means being located in spaced relation
to each other relative to the length of said mount-
ing means, and means drivingly connecting said
motor and said shaft for rotating said shaft to
effect said pivotal movement of the bridge for
delivering said impact blows, the line of force of
said impact blows passing substantially through
the impact delivering portion of said supporting
means and the axis of said shaft,.

1. A vibrator for discharging hopper bottom
containers, comprising a bridge, means at each
end portlon of said bridge for supporting the
latter on the tops of the sides of the container
to be discharged, said bridge being adapted to
pivot about the supporting means at one side of
the bridge for delivering impact blows through
the supporting means at the other side of the
bridge, an unbalanced shaft rotatably mounted
longitudinally of said bridge on the side which
delivers said impact blows, mounting means
extending across said bridge at right angles to
sald shaft, means for pivotally supporting said
mounting means on the impact delivering side
of the bridge for movement about an axis, fixed
relative to said bridge, paralleling and adjacent
to said shaft, a prime mover rigidly attached to
sald mounting means on the pivotal side of said
bridge, means for resiliently supporting said
mounting means, said pivotal and resilient sup-
porting means for said mounting means being
located in spaced relation to each other relative
to the length of the prime mover mounting
means, and flexible means drivingly connecting
sald prime mover and said shaft for rotating the
latter to impart said pivotal movement to the
bridge. | -

3. A vibrator for discharging hopper bottom
containers, comprising a bridege, means at each
end portion of said bridge for supporting the
latter on the tops of the sides of the container
to be discharged, saig bridge being adapted to
pivot about the supporting means at one side
of the bridge for delivering impact blows throuch
the supporting means at the other side of the
bridge, an unbalanced shaft rotatably mounted
longitudinally of said bridge on the side which
delivers said impact blows, a pair of parallel
arms extending across said bridge at right angles
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to said shaft, means for pivotally supporting said
pair of arms on the impact delivering side of said
bridee for movement about a common axis, fixed
relative to said bridge, paralleling said shailt, a
platform mounted on said arms on the pivotal
side of said bridge, a prime mover rigidly
sttached to said platform, means for resiliently
supporting the pair of arms on the bridge, and
flexiple means drivingly connecting said prime
mover and said shaft for rotating the latter to
impart said pivotal movement to the bridge.

9 A vibrator for discharging hopper bottom
containers, comprising a bridge, means at each
end portion of said bridge for supporting the
latter on the tops of the sides of the container
to be discharged, said bridge being adapted 10
pivot about the supporting means at one side of1
the bridge for delivering impact blows through
the supporting means at the other side of the
bridge, an unbalanced shaft rotatably mounted
longitudinally of said bridge on the side which
delivers said impact blows, an elongated mount-
ing base extending across said bridge at right
angles to said shaft, means for pivotally support-
ing one end portion of said mounting base on the
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impact delivering side of the bridge for move-
ment about an axis, fixed relative to said bridge,
paralleling said shaft, a prime mover rigidly
attached to the other end portion of said mount-
ing base on the pivotal side of said bridge, spring
means for supporting the end portion of said
mounting base on which said prime mover 1Is
mounted, and flexible means drivingly connect-
ing said prime mover and said shaft for rotating
the latter to impart said pivotal movement to the

bridge.
ALBERT MUSSCHOOT.

CHARLES M, YOUNG, Jk.
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