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4 Claims.

This invention relates to a vibratory conveyer
including & vibratory motor or to a vibratory
motor, per se.

An object of the invention is to provide an im-
proved conveyer and motor of the reaction type.

Another object of the invention is to provide
improved means including discs, preferably made

_of rubber, for guiding a reaction type armature
and also for providing restoring forces to co-
operate with magnetic or electrical forces to
produce vibration in an electrical motor.

Other objects of the invention will appear
hereinafter, the novel features and combina-
tions being set forth in the appended claims,

In the accompanying drawings,

Fig. 1 is a side elevational view of a vibratory
feeder or conveyer incorporating the features of
my invention;

Fig. 2 is a side view of the motor discon-
nected from the conveyer deck;

Fig 3 is a longitudinal sectional view taken
on the line 3—3 of Fig. 2, looking in the direc-
tion of the arrows;

Fig. 4 is a transverse sectional view taken on
the line 4—4 of Fig. 2, looking in the direction
of the arrows; and

Fig. 5 is a view of a portion of a modified motor,
. As illustrated in Fig. 1 of the drawings, the

vibratory feeder or conveyer includes a deck 10
adapted to be fed material as from a chute {1
and to deliver said material to a chute or re-
ceptacle {2, Deck (0 is mounted on or sus-
pended from a superstructure, not shown, pref-
erably by four spaced vibration absorbing sus-
pension mounts 13, there preferably being two
on each side thereof. The deck 10 may be
otherwise mounted for unobstructed vibratory
motion. '

Rigidly attached to the deck 0, as by a
pair of spaced downwardly extending plates {4,
is a vibratory electro-magnetic motor 15 of the
reaction type. The motor 15 includes a field
structure 16 which is formed of a pair of lat-
erally spaced longitudinally extending similar
cores 1T formed of silicon steel laminations
which are preferably riveted or otherwise at-
attached together to provide a low reluctance
magnetic path. The field cores 1T are held in
proper spaced relation by top and bottom hous-
ing plates I8 and 19 which cooperate with the
- cores 1T to provide an enclosure for certain ele-
ments hereinafter described.

The cores 171 are provided with spaced poles
or projections 20 forming aligned air gaps, such
as 21, between them. A plurality of energizing
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coils 22, of which there are three on each side
in the structure indicated, are provided and
these coils are either connected in series or
parallel, as desired, or in series parallel com-
binations to energize the field structure 16. Coils
22 may be energized from any desired source of
alternating or pulsating current by way of con-
ductors 23 which may include an amplitude ad-
justing rheostat 24 in series therewith. Said
coils may be energized either from straight al-
ternating current or from pulsating direct cur-
rent as provided by inserting a rectifier in one
of the conductors 23 or they may be energized
from mixed current in a manner well understood
in the art of vibratory conveyors.

An elongated armature 25, made of stacked
silicon laminations, is provided and said arma-
ture 25 is preferably provided with separate poles
or projections 26 equal in number to the fleld
poles 20 and spaced comparably with the spacing
of said poles 20.

The adjacent faces of the poles 20 and 26
may be made parallel and the planes thereof
may be parallel to the axis of the armature
25 along which it vibrates. However, as illus-
trated in the drawings, said pole faces are only
substantially parallel with said axis and lie in
planes which make a slight angle to the axis of
said armature 25 so that as the armature 2§
moves to the left, as viewed in Fig. 3, of the draw-
ings, the face of each pole 26 will in effect move
toward the face of a pole 20 along an axis at right
angles to the axis of vibration or longitudinal
axis of the armature 25.

The armature 25 includes similar axially ex-
tending shafts 27 at opposite ends thereof, which
shafts are removably but rigidly attached to
center sleeves of resilient discs 28 which are
preferably made of rubber. The peripheries of
the discs 28 are preferably. rigidly attached to
metallic cups 29 which are attached to the upper
and lower housing plates 18 and 19 by screws or
the like, not shown.

At their outer ends the shafts 27 are provided
with adjustable weights 30 provided by a plu-
rality of washers, the number and/or size of
which may be adjusted, said washers 30 being re-
movably held in place between a pair of nuts 31
which also co-operate with shoulders on the
shafts 27 to mount the armature 25 for unob-
structed vibratory motion on the rubber energy
storing discs 28.

As is best illustrated in Figs. 1 and 4 of the
drawings, the field structure of the motor 15 is
rigidly attached to the deck 0. As a consequence
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553 deck {0 and fleld structure and all those
parts which are rigidly attached to either con-
stitutes one vibratory mass which is a relatively
heavy mass as compared with the reaction mass
which is hereinafter described, the heavy mass
including the deck 10 which is the element doing
work on material to be conveyed, such as granular
material.

The armature 25 together with the parts which
are rigidly attached to it, including the shafts
21 and adjustable weight discs or washers 30
constitutes a reaction mass which has an appre-
ciably less weight than that of the fleld or deck
mass. The ratio is preferably at least 4 to 1 in
favor of the deck or fleld mass. As a conse-
quence of this fact, in order for the deck to have
sufficient amplitude of vibration, it is evident that
the amplitude of vibration of the armature 2§
must be considerably greater since the relative
amplitudes of vibration will be inversely propor-
tional to their weights. That is, the product of
the weight of the reaction mass and its amplitude
will approximately equal the product of the fleld
mass and its amplitude for any vibration of the
motor i5. 'To this end the vibratory motor 15 is
preferably substantially of the indefinite stroke
type; that expression being used to designate one
in which the axis or line of vibration of the ar-
mature 25 is substantially parallel with the planes
determining the faces of the poles 20. In any
event there is preferably sufficient clearance in
the air gaps 21 so that the armature 25 can vibrate
through any desired angle without the faces of
the poles 26 necessarily striking the faces of said
poles 20.

Under certain conditions the slight angularity
of the faces of sald poles 20 and 26 may be such
as to limit this maximum amplitude of vibration
of the armature 25, but in any event it is adequate
to allow a relatively high amplitude of vibration
of said armature 28 and in no case can said ar-
mature 25, when vibrating, move directly toward
the field poles 20. )

As clearly illustrated in Fig. 3 of the drawings,
the deenergized or normal position of the arma-
ture 25 with respect to the fleld structure 16 is
siich that the armature poles 28 are offset laterally
or along the axis of the armature 25 with respect
to the poles 28. In other words, there is consider-
able reluctance in each of the air gaps 2. Con-
sequently whenever current flows in the windings
22 the armature 25 will be attracted to the left,
as viewed in Fig. 3, or, in other words, so as to
tend to reduce the reluctance of the air gaps 21
by attracting the armature 25. This will happen
during each half cycle if the coils 22 are ener-
gized from alternating current or during each im-
pulse if they are energized from mixed current
or from rectified direct current.

When the armature 28 is thus attracted by
magnetic action to move to the left, as viewed in
Fig. 3, the rubber discs perform two important
functions. First of all, they operate as friction-
less guides to guide the armature in rectilinear
or straight line motion along the center of the
motor and thus prevent any sliding frictional con-
tact between any two moving parts of the motor.
They are particularly effective to prevent contact
between any face of a pole 26 and any face of a
pole 20,

Furthermore it is to be noted that the shafts
21 do not slide with respect to the sleeves of the
rubber discs or mountings 28 but are rigidly at-
tached thereto. It may be stated that these rub-
ber discs or mountings 28, 29 are a standard arti-
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cle heretofore commonly employed to mount ma-
chinery and to prevent transfer of vibration from
a vibrating machine to a supporting floor, frame
or superstructure. The structure of these mount-
ings, per se, is a well known commercial article.

In addition to the guiding function provided
by said mountings, the deflection of the rubber
discs 28 also builds up a restoring force so that
as the alternating flux is reduced or extinguished
between successive impulses this restoring force
will act to move the armature 25 to the right
or just the reverse of that to which it is moved
by the magnetic attraction. In other words, the
current impulses or alternating current will pro-
duce vibration of the armature 2% particularly
in co-operation with the restoring force pro-
vided by the rubber disecs or mounts 28.

The restoring force provided by the discs or
mountings 28 is preferably such that the motor
is tuned to have a natural period of vibration,
preferably close to though not exactly coin-
cidental with the frequency or periodicity of the
current impulses which energize said motor (8.
This natural period of vibration may be adjusted
by adjusting the weights 30 for any particular
mounts 28. The advantages of this resonant type
operation are well known in vibratory motors
and need no further elaboration.

In Fig. 5 of the drawings I have shown a mod-
ification of the armature 25, the rest of the motor
being the same as that previously described. In
this structure the armature 25 is provided with
energizing coils 32 which are preferably energized
from a source of direct current so as to polarize
said armature 25. If this is done and the fleld
coils 22 energized from alternating current the
frequency of vibration of the armature 2§ will
be cut in half from what it would be if the fleld
coils 22 were energized from straight alternating
current and the non-polarized fleld, as illustrated
in Fig. 3, were employed.

The frequency of the source of current may be
any commercial frequency or special frequency,
such as 60 cycles, 50 cycles, 30 cycles or 25 cycles
or, for that matter, even the lower frequencies
may be specially generated. It is intended, how-
ever, that in most instances the motor will op-
erate from commercially available current which
predominately are 60 cycles in this country.

It may be pointed out that the motor in both
modifications is essentially a magnetic attrac-
tion type motor rather than a strictly electric
motor. That is, the moving forces derived from
the electric current are manifest by magnetic
attraction on the iron of the armature 25 rather
than a structure in which a current carrying coil
is impelled because of its presence in a magnetic
fleld.

During the operation of the device alternating
or pulsating current will be supplied to the motor
15. The armature 25 will reciprocate rectilinearly
relative to the field structure 6. It will have a
relatively large amplitude of vibration because
of its relatively small weight. The energy storing
and guiding discs or mounts 28 will guide the
armature 2§ for unobstructed frictionless vibra-
tion, and the reaction which this vibratory mass
will have upon the field structure (¢ and the
rigidly attached deck {0 will be such as to con-
vey the usual conveying and/or vibratory motion
to said deck 10.

As clearly illustrated in Fig. 1 of the drawings,
the axis of vibration imparted by the motor 1§
to the deck 8 is such as to effect a conveying
action on any granular material held by said
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deck 10. Said material will therefore be con-
veyed at a rate determined by the amplitude of
vibration of the motor 15, from the left to the
right, as viewed in Fig. 1 of the drawings.

It is to be particularly noted that this unit has

all the desirable characteristics of a reaction type
motor and that simple, relatively inexpensive and
commercially available energy. -storing rubber
spring discs 28 are provided as the source of
mechanical restoring energy to co-operate with
magnetic forces to produce the vibration. The
cumulative result is a very simple, inexpensive
and highly efficient reaction type electro-mag-
netic motor.

Obviously those skilled in the art may make
various changes in the details and arrangement
of parts without departing from the spirit and
scope of the invention as defined by the claims
hereto appended, and I therefore wish not to be
restricted to the precise construction herein dis-
closed, :

Having thus described and shown an embodi-
ment of my invention, what I desire to secure by
Letters Patent of the United States is:

1. A vibratory conveyor including a deck
adapted to impart vibratory movement to a load
carried thereby, means for imparting vibratory
movement to said deck including a vibratory
motor of the reaction type, said motor including
a field structure connected to said deck and hav-
ing spaced substantially parallel pole faces and
having energizing field coil means thereon
adapted to be energized from pulsating current,
an armature structure constituting a reaction
mass and having appreciably less weight than
said field structure and attached deck, said arma-
ture and field structure having generally parallel
pole faces which are normally slightly offset rela-
tive to said field pole faces along the axis of
vibration of said armature whereby when said
field coil means is energized said armature will
be magnetically attracted to move rectilinearly
substantially parallel with said field pole faces,
and means mounting said armature for rectilinear
vibratory movement relative to said field struc-
ture for uncbstructed vibration without sliding
friction, said means including a rubber disc at
each end of said armature and means attaching
the center of each disc to said armature and its
periphery to said fleld structure, said dises per-
forming the double function of guiding said
armature for rectilinear movement while keeping
the armature pole faces out of frictional contact
with the field pole faces and providing restoring
force to return said armature to its normal posi-
tion whenever the attracting magnetic forces are
reduced sufficiently, all whereby said armature
will freely vibrate whenever said field structure
is energized by undulating current.

2. A vibratory motor including a member
adapted to impart vibratory movement to a load
attached thereto, means for imparting vibratory
movement to said member including a vibratory
motor of the reaction-type, said motor including
a field structure connected to said member and
having spaced substantially parallel pole faces
and having energizing field coil means thereon
adapted to be energized from pulsating current,
an armature structure constituting a reaction
mas and having appreciably less weight than said
field structure and attached member, said arma-
ture and field structure having generally parallel
pole faces which are normally slightly offset rela-
tive to said field pole faces along the axis of
vibration of said armature whereby when said
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field coil means is energized said armature will
be magnetically attracted to move rectilinearly
substantially parallel with said fleld pole faces,
and means mounting said armature for recti-
linear vibratory movement relative to said fleld
structure for unobstructed vibration without slid-
ing friction, said means including a rubber disc
at each end of said armature and means attach-
ing the center of each disc to said armature and
its periphery to said fleld structure, said discs
performing the double function of guiding said
armature for rectilinear movement while keeping °
the armature pole faces out of frictional contact
with the field pole faces and providing restoring
force to return said armature to its normal posi-
tion whenever the attracting magnetic forces are
reduced sufficiently, all whereby said armature
will freely vibrate whenever said fleld structure

‘is energized by undulating current.

3. A vibratory conveyor including a deck
adapted to impart vibratory movement to a load
carried thereby, means for imparting vibratory
movement to said deck including a vibratory
motor of the reaction type, said motor including
a field structure connected to said deck and hav-
ing spaced substantially parallel pole faces and
having energizing fleld coil means thereon
adapted to be energized from pulsating current,
an armature structure constituting a reaction
mass and having appreciably less weight than
said field structure and attached deck, said arma-
ture and field structure having generally parallel
pole faces which are normally slightly offset rela-
tive to said field pole faces along the axis of
vibration of said armature whereby when said
field coil means is energized said armature will
be magnetically attracted to move rectilinearly
substantially parallel with said field pole faces,
and means mounting said armature for recti-
linear vibratory movement relative to said field
structure for unobstructed vibration without slid-
ing friction, said means including a spring mem-
ber at each end of said armature and means at-
taching the center of each spring member to said
armature and its periphery to said field structure,
said spring members performing the double func-
tion of guiding said armature for rectilinear
movement while keeping the armature pole faces
out of frictional contact with the field pole faces
and providing restoring force to return said
armature to its normal position whenever the
attracting magnetic forces are reduced suffi-
ciently, all whereby said armature will freely
vibrate whenever said field structure is energized
by undulating current.

4. A vibratory motor including a member
adapted to impart vibratory movement to a load
attached thereto, means for imparting vibratory
movement to said member including a vibratory
motor of the reaction type, said motor including
a field structure connected to said member and
having spaced substantially parallel pole faces
and having energizing field coil means thereon
adapted to be energized from pulsating current,
an armature structure constituting a reaction
mass and having appreciably less weight than
said field structure and attached member, said
armature and field structure having generally
parallel pole faces which are normally slightly
offset relative to said field pole faces along the
axis of vibration of said armature whereby when
said field coil means is energized said armature
will be magnetically attracted to move rectilin-
early substantially parallel with said fleld pole
faces, and means mounting said armature for
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rectilinear vibratory movement relative to said
fleld structure for unobstructed vibration without
sliding friction, said means including a spring
member at each end of said armature and means

attaching the center of each spring member to 5

sajd armature and its periphery to said fleld
structure, said spring members performing the
double function of guiding said armature for
rectilinear movement while keeping the armature
pole faces out of frictional contact with the fleld
pole faces and providing restoring force to re-
turn said armature to its normal position when-
- ever.the attracting magnetic forces are reduced
sufficiently, all whereby said armature will freely

vibrate whenever said fleld structure is energized 15

by undulating current. .
HARKER H. HITTSON.
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