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1

This invention relates to conveyor apparatus
and more particularly to apparatus for control-
ling the feeding of granular materials as needed
to a plurality of receptacles.

. It is an object of the present invention to pro-
vide a simple and efficient apraratus for main-
taining predetermined quantities of ‘granular ma-
terials at all times in a series of receptacles ar-
anged along a main material supply conveyor.

In accordance with one embodiment of the in-
vention as applied to a conveyor and distributing
apparatus for autematically supplying and con-
trolling the feeding of molding sand as needed
to a series of molder’s supply bin., there is pro-
vided a belt for carrying a supply of sand along
the line of bins. Above each bin, except the last
pin in the series, a movable plow is mounted
which, while in an operative position adjacent
the upper plane of the advancing belt, serves to
defiect sand from the belt into the associated bin.
Switch mechanisms sensitive to the pressure of
the sand are so arranged in the bins that circuits
are completed to maintain the plows in opera-
tive sand-deflecting positions until a predeter-
mined amount of sand is deposited in each of the
bins, whereupon the circuits are broken and the
plows are withdrawn from their operative posi-
tions. The last bin in the series, which receives
the sand remaining on the belt after passing the
plows, is provided with two switch mechanisms,
one of which operates in conjunction with the
plow control circuits when this bin is partially
filled to prevent subsequent operation of any
plow until the last bin is filled to a predetermined
level. The other switch mechanism in the last
bin is operated when this bin becomes complete-
1y filled or is apt to overflow to shut down the
sand-conveying apparatus. A motor-operated
stepping switch is provided to co-operate with
the several bin-controlled switch mechanisms
and control the plow circuits so that not morz
than two of the plows will be in sand-deflecting
position at any one time. Furthermore, the cir-
cuits are so arranged that the switch in the next-
to-the-last bin, when operated, will prevent sub-
sequent operation of any plow until the next-to-
the-last bin is filled to a predetermined level.

A better understanding of the invention may
be had by reference to the following detailed de-
scription when considered in conjunction with
the accompanying drawings, wherein

Fig. 1 is a fragmentary side view of a sand-con-
veying and distributing apparatus embodying the
features of this invention with the units between
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the first two and last two units omitted to con-
serve space;

Fig. 2 is a plan view of the first or left-hand
unit of Fig. 1;

Pig. 3 is an enlarged vertical sectional view
taken along the line 3—3 of Fig. 1; and

Fig. 4 is a circuit showing the means for con-
trolling the various units of the sand-conveying
and feeding apparatus and the operation of the
entire apparatus as a whole.

Referring now to the drawings, with particu-
lar reference to Figs. 1, 2 and 3, showing the me-
chanical equipment and arrangement of the con-
veying and distributing apparatus, there is pro-
vided an endless conveyor in the form of a belt
10, on which granular material !f, such as sand
in the present instance, has been deposited at its
left end, Figs. 1 and 2, and is carried in the di-
rection of the arrow 12. Sand is fed from oppo-
site sides of the belt (0 into a series of spaced
molder’s supply bins supported below the belt.

Any desired number of receptacles or bins may
be provided and, for purposes of illustration, the

‘first two bins 15 and 16 and last two bins 26 and

27 of a series are shown in Fig. 1, whereas, the
electrical controls for the first two bins 15 and
16 and last three bins 25, 26 and 27 are shown in
Fig. 4.  The belt 10 is trained around the pulleys,
one of which is not shown and the other of which
is designated 29, and is driven from an electric
motor and suitable speed reduction mechanism
indicated at 30 (Fig. 4). Rollers 33—33 serve to
support the upper and lower lengths of the belt
{0. The bins, as shown in Fig. 2, extend beyond
the opposite longitudinal edges of the belt 10 so
that sand, when fed from such belt edges, will
drop into the bins during the advance of the belt
in the direction of the arrow 12. At their lower
ends, the bins are equipped with dispensing valves
or gates 34—34, manually controlled by the mold-
ers stationed adjacent each bin to cause sand, as
needed, to be supplied by gravity from the bins,
which, in the operation of the apparatus. are
maintained with a predetermined quantity of
sand supplied from the belt 10 whenever the sup-
ply of sand in any bin falls below a certain level
therein. Arranged above the plane of the upper
length of the belt 10, and in alignment with each
of the bins, with the exception of the bin 21. is &
V-shaped plow 35, having its closed end facing
in the direction ovposite to the direction of
movement of the belt and the sand carried there-
on. Each plow 35 is provided with rearwardly
extending spaced parallel arms 36—37 (Fig. 2),
which are pivoted at 40—40, to vertical support
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bars 4i—41, which may be secured to a frame-
work 42 extending along the belt {0, series of bins
and plows 35—35. The rollers 33—33 are rotat-
ably supported from the framework 42, and the
bins are suspended therefrom.

Adjustably mounted on each of the plow arms
36 (Fig. 2) is a counterweight 43, which serves to
prevent the plow 35 -from dropping suddenly
when released from its inoperative upper posi-
-tion, shown in broken outline (Fig. 1) to its oper-
ative lowered position, wherein it is effective to
deflect sand from the belt 10 into the associated
bin. Each of the plow arms 37 is connected to
a piston rod 44 of an air cylinder 45, the supply
of alr under pressure to the cylinder to maintain
the plow in its upper inoperative position being
controlled by a solenoid-operated:air:valve 48
(Fig. 1), having its inlet port connected by a con-
duit 49 to a main source of air under pressure
(not shown). A conduit 50 connects the air cyl-
inder 45 with the valve 48, which conduit supplies
air to the cylinder through the valve and also
serves as an exhaust conduit from the cylinder

into the valve and through an exhaust conduit 54 -

of the latter to atmosphere. When the solenoid
of the air valve 48 is energized, the supply of air
under pressure to the cylinder 45 is cut off by the
valve and the plow 35 falls by gravity under the
control of the counterweight 43. Upon deener-
gization of the solenoid of the air valve 48, the
valve is actuated to cause air under pressure to
flow and operate the piston in the cylinder 45,
which moves down, and by means of the piston
rod 44 connected thereto the plow is moved about

its pivots 40—40 to its upper inoperative sand- -

deflecting position, where it remains until the
solenoid of the air valve 48 is again energiz:d.

In the particular arrangement disclosed, no
plow 35 is necessary above the extreme right-
hand end bin 27 of the series (Fig. 1), since the
end of the upper length of the belt 10, where it
is trained around the pulley 29, is aligned with
such bin and discharges directly thereinto. This
right-hand bin 27 will thus receive any sand re-
maining on the belt {8 that is not discharged
therefrom by the series of plows 35. The amount
of sand fed into each of the bins, including the
right-hand bin 27 (Fig. 1) from the belt {0 and
the operation of the apparatus as a whole, is
controlled by an electric ecircuit (Fig. 4), which
includes pressure-sensitive switch mechanisms
5555 (Fig. 3) mounted in one wall of each of
the bins, one in each bin, except the right-hand
bin 21, which is equipped with two vertically dis-
posed switch mechanisms, the lower of which is
opened when the bin is three-fourths filled and
the upper when the bin is completely filled and
tending to overflow.

Each pressure-sensitive switch mechanism 55
associated with each bin is identical in construc-
tion, with the exception of the switch in bin 27,
and, as shown somewhat diagrammatically in
Fig. 3, may comprise a circular-shaped diaphragm
56 of suitable flexible material, which is sealed
and secured around an opening 57 provided in a
vertical wall 58 of the bin at a certain level. The
diaphragm 56, when the bin is empty or not filled
to the desired level, will normally extend inwardly
from the inner surface of the wall 58, as shown,
but when the bin is sufficiently filled with sand,
the pressure of the sand against the diaphragm
causes it to be deflected outwardly. Attached
centrally to the outer face of the diaphragm 56
is a switch-actuating member 59, arranged to
make and break contact with two sets of normally
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closed contacts 80 and §i. A cup-shaped cover -
62, attached to the outer face of the bin, serves
to enclose the switch mechanism 6§, which is
suitably connected to the electric circuit shown
in Fig. 4.

Preparatory to a description of the operation
of the apparatus, it will be assumed that the in-
dicated bins {8, 16, 25, 26 and 27 (Figs. 1 and 4),
as well as the intermediate bins (not shown), are
empty of sand and, consequently, all of the con-
tacts 60 and 61 of the switch mechanisms 5§ as-
sociated with each of the bins (5§ to 28, inclusive,
are closed, as well as contacts of the switch mech-
anism 65 of the bin 21, as shown in Pigs. 3 and 4,
and, further, referring to Fig. 4, that a switch 85
is closed to supply current from a 440 volt source
68 to the belt-driving motor 30 and also a switch
87 has been closed to supply current from a 110
volt source 68 to operate the various electrically-
controlled mechanisms in the apparatus includ-
ing a motor 69 for continuously driving a stepping
switch 70 (Fig. 4). The stepping switch 10 is
provided with a plurality of contacts 71, one for
each plow 35, and a rotatable contact arm 72,
which, by means of its driving motor 69, makes
one complete revolution in the direction of the
arrow 13 in about ten seconds.

Assuming this condition of the apparatus, power
will be supplied from the 110 volt line 68 through
leads 74 and 15 to operate motor 69 to drive the"
contact arm 12, which at this instant, is shown
positioned intermediate a pair of contacts Ti.
Power is also supplied from the upper side of the
line 68 through lead 80, normally closed contacts
81 of the lowermost sand pressure-sensitive
switch mechanism 55 of the bin 271. This closes
a circuit through leads 82 and 83 to energize a
relay 84 to close contacts 85. Energization of
relay 84 will complete a circuit through a resist-
ance 89 and coil of & relay 80 to energize the re-
lay 80. Since the resistance 89 has a relatively
low resistance, sufficient current is passed to op-
erate relay 80 and, as soon as this latter relay is
operated, current is disconnected from the con-
tact arm 712 of the stepping switch 70, which is
supplied from the upper side of the line 68 through
break contact 92 and lead 93. Energization of
relay 90 will also connect a shunting resistance
94 in parallel with the relay winding. Thus, the
bin 21, which does not have a plow 35, will, for
a time, be the only bin to receive sand from the
belt 10, which discharges directly into this bin-
and, when it is three-fourths filled, the normally
closed contacts 81 of the lowermost switch mech-
anism 55 will open and relays 84 and 90 will be
deenergized. Current is thus again connected to
rotating contact arm 712 and, assuming that the
arm will next make contact with the contact T4
associated with the plow 35 of the bin 26, power
will be supplied from the upper side of line 68
through contact 92, lead 83, contact arm 72, en-
gaged contact Ti, lead 95, normally closed con-
tacts 60 of the sand pressure-sensitive switch
mechanism 55 of the bin 26. This closes a circuit
through leads 87 and 98 to the lower side of the
line 68 to energize a relay 99, which closes con-
tacts 100 and supplies current over leads 103 and
104 to energize a solenoid 105 of the air valve 48,
whereupon the valve is actuated fo cut off the
supply of air to the plow lifting cylinder 45 and
the associated plow 35 falls by gravity under the
control of the counterweight 43 to its operative
sand-deflecting position relative to the advancing
belt 10. Upon energization of the relay 99, a sec-
ond set of contacts 106 thereof is closed and cur-
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fent is supplied through a resistance 108 over lead
109 to again energize the relay 90 to disconnect
the current from the contact arm 12. Resistance
{08 has the same resistance as resistance 89 pre-
viously mentioned, so that sufficlent current is
passed to operate the relay 90 and the contact
arm 12 is again disconnected from the line 68,
with the result that none of the other plows 35
of the bins 15 to 25, inclusive, can be lowered un-
til bin 26 is filled. A holding circuit for the re-
lay 99 is closed when this relay is energized, which
runs from the upper side of the line 68 through
lead [11, normally closed contacts 61 of the asso-
ciated switch 55, lead 112, closed relay contacts
{13, and lead 98 to the lower side of the line 68.
Thus, during the continued rotation of the con-
tact arm 12, the solenoid 105 is held energized
and the plow 35 in its lowered sand~deflecting po-
sition until the associated bin 26 is filled suffi-
ciently with sand to operate its switch mech-
anism 55 to open its normally closed contacts 60
and 61. : :

Upon the opening of the contacts 60 and.61 of
the bin 26, the relays 89 and 90 are deenergized
along with the solenoid 105. The deenergization
of the solenoid 105 actuates the air valve 48 to
cause air under pressure to flow and operate the
piston in the cylinder 45 and raise the plow 35
to its upper inoperative position. The deener-
gization of relay 90 again connects the contact
arm 12 to the line 68 and, depending upon its
rotary position, it will engage one or the . other
of the contacts 7. For convenience of descrip-
tion at this time, it will be assumed that the con-
tact 11 for the bin 25 will, at this time, be next
engaged by the contact arm 72, Thus, current
will be supplied from the upper side of the line
68, contact 92, lead 93, contact arm 72, engaged
contact 71, lead 114, and normally closed con-
tacts 60 of the switch mechanism 55 of the bin
25. A circuit is thus closed through leads 115
and (16 to the lower side of the line 68 to energize
a relay 120, which closes contacts 121 to supply
current over leads 122 and 123 to energize a sole-
noid 124 to effect, in the manner previously de-
scribed, a lowering of the associated plow 35 to
its operative position. The operation of relay 120
also closes its contacts 121 to supply current
through a resistance 129 to the winding of relay
90. Relay 90, however, will not be operated at
this time since the resistance of resistance 128 is
relatively high and will block the operation of re-
lay 90 until another plow has been dropped and
a second resistance associated with one of the
other bins is connected in parallel with resistance
{29. Therefore, the contact arm 72 continues to
rotate and, assuming that the arm will next make
contact with the contact Tl associated with the
plow 35 of the bin (6, such plow wil]l be lowered
to its operative position by the closing of a circuit
to the relay 90 similar to that described in connec-
tion with the lowering of the plow 35 of the bin
25, the two circuits through the winding of the
relay 90 being in parallel. The resistances in the
contact arm circuits for each of the bins i35 to 25,
inclusive, are all similar and of such value that
the relay 90 will not be energized to complete the
circuit through the contact arm T2 with one re-
gistance in such circuit, but with two such re-
sistances in parallel, sufficient current will flow
to energize the relay 90. Two plows 35 are now
in their lowered operative positions, which serves
to prevent overloading of the conveyor belt mech-
anism and also prevents leavings of sand on the
belt 10 from completely filling the bin 27 and
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shutting down the conveyor belt when
bins need sand.

At times, the bin 27 becomes completely filled
and is apt to overflow since it receives all sand
left on the belt {0 by the plows 35. In this case,
the uppermost sand pressure-sensitive switch
mechanism §5 of the bin 27 is actuated to open
its normally closed contacts (30, thus discon-
necting the 440 volt line 66 to the belt driving
motor 30 through leads 131 and 132 and the belt
is stopped and when the excess sand is used up,
the belt-driving circuit is automatically closed
and the apparatus continues its operation.

At this period in the described operation of the
apparatus, two bins 25 and 16 are being filled and,
upon bin 25 being sufficiently filled, its normally
closed contacts 60 and 61 will be opened and the
relays 120 and 80 will be deenergized, thus caus-
ing the associated plow 35 to be raised and the
circuit through contact 92 to the contact arm 72
to be closed. This permits another empty bin to
be filled with sand by the lowering of its plow
while the bin 16 continues to be filled.

Switches 135 are included in each of the bin-
filling control circuits so that any one or more
bins can be shut off from the sand supply con-
veyor belt 10 without affecting the operation of
the apparatus as a whole, with the exception of -
the last bin 21, which does not have a deflecting
plow 35, but receives its sand directly from the
end of the belt.

In the normal operation of the apparatus, if
it be assumed that bin 27 is three-fourths full
of sand and the contact arm 72 engages any con-
tact 71 for the bins 15 to 26, inclusive, a plow
35 will be lowered for that bin and, when the con-
tact arm engages another contact whose bin is
calling for sand, the second relay will be ener-
gized to close its contacts to form a parallel path
with the previously energized relay to energize
the relay 90, thus disconnecting the line 68 from
the contact arm 72 until the first of the two bins
having plows is filled.

From the above-described control circuits, it
will be noted that two plows 35 may be in opera-
tive position at all times, except when bins 26 and
21 are being filled or when all bins or all but one
bin are full. )

It is to be understood that the above-described
arrangements are simply illustrative of the ap-
plication of the principles of the invention.
Numerous other arrangements may be readily de-
vised by those skilled in the art which will em-
body the principles of the invention and fall with-
in the spirit and scope thereof.

What is claimed is:

1. In an apparatus for handling granular ma-
teria] having a line of receptacles to be supplied
with granular material as needed, the combina-
tion of a conveyor belt for carrying the granular
material along the line of receptacles, means for
moving said belt, a movable material deflector
mounted above said belt, one for each receptacle,
except the last receptacle in the line which re-
ceives any material not removed from the belt by
the deflectors, power means for effecting move-
ment of said deflectors into operative and inop-
erative positions, material pressure-responsive
switches in each receptacle operable upon a pre-
determined amount of material being supplied to
the receptacles, an electrical circuit responsive to
operation of the switches for causing said power
means to move the deflectors to their inoperative
position, a stepping switch in said circuit for con-
trolling the effectiveness of the receptacle -

the other
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switches, with the exception of the switch in the
_ last receptacle in the line, to control the supply
of material to the receptacies, and means in said
-circuit whereby either one or two deflectors may
be in operative position at one time.

2..In an apparatus for conveying and feeding
granular material to a line of receptacles as
needed to maintain a predetermined supply there-
in, the combination of a line of receptacles, an
éndless travelling belt for carrying a supply of
material along the line of receptacles, movable
deflectors mounted above the belt, one in line
with each receptacle except the lasf receptacle in
the line which receives material fed off the end of
the belt, said deflectors effective in their opera-
tive positions to cause material to be deflected
from the belt into the receptacles, means for
effecting movement of said deflectors into opera-
tive and inoperative positions, & material pres-
sure-responsive switch in each receptacle except
the last receptacle in the line, two materia] pres-
sure-responsive switches in said last receptacle
arranged in upper and lower planes, an elec.rical
circuit including said switches responsive to the
amount of material in the line of receptacles for
controlling the operations of the deflectors, means
in said circuit whereby either one or two deflectors
may be in operative posiiion at one time, and
means in said circuit responsive to the operation
of said switches in the last receptacle whereby
the lower switch which is connected to the de-
flector circuit will operate when said receptacle
is partially filled and the upper switch will oper-
ate when said receptacle is completely filled to
stop the effective operation of the apparatus.

3. In a control circuit for controlling the feed
of material to & plurality of receptacles positioned
adjacent a travelling conveyor belt, the combina-
tion of a set of pressure-sensitive switches in each
of a plurality of receptacles, a relay individual to
each receptacle and having its coil in series with
one switch of the set in the associated receptacle,
a locking circuit for each relay connectible
through the other swiich of the set in the asso-~
ciated receptacle, a current source, means for
sequentially connecting said one switch of each
set to the current source, means operable under
the joint control of any two relays for discon-
necting the sequential connecting means from the
current source, and means individual to each of
said relays and operable under control thereof
for directing material from the conveyor belt to
its associated receptacle.

4. In a control circuit for controlling the action
of means to feed material to a plurality of re-
ceptacles positioned adjacent a fravelling con-
veyor belt, the combination of a set of pressure-
sensitive switches in each of a plurality of recep-
tacles, a relay individual to each receptacle and

having its coil in series with one switch of the

set in the associated receptacle to control the
feeding means, a locking circuit for each relay
connectible through the other switch of the set in
the associated receptacle, a current source, means
for sequentially connecting said one switch of
each set to the current source, means operable
under the joint control of any two relays for
disconnecting the sequential connecting means
from the current source, an end receptacle posi-
tioned adjacent the end of the conveyor belt, a
pressure-sensitive switch in said end receptacle,
and means controlled by the pressure-sensitive
switch in the end receptacle for disconnecting the
sequential connecting means from the current
gource,

8
5. In a control circuit for controlling the feed

. of material to a plurality of receptacles positioned

15

adjacent a travelling conveyor belt, the combina-
tion of a set of pressure-sensitive switches in each
of & plurality of receptacles, a relay individual to
each receptacle and having its coil in series with
one switch of the set in the associated receptacle,
& locking circuit for each relay connectible
through the other switch of the set in the asso-
ciated receptacle, a current source, means for
sequentially connecting said one switch of each
set to the current source, a control relay operable
under the joint control of any two relays for
disconnecting the sequential connecting means
from the current source, a high resistance path
connectible to the control relay by each of said

" relays individual to receptacies to form paraliel
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circuits whereby, when any two relays individual
to receptacles are operated, the contro] relay will
be operated to disconnect the sequential connect-
ing means from the current source, and means
individual to each of said relays and operable
under control thereof for directing material from
the conveyor belt to its associated receptacle.

6. In a control circuit for controlling the feed
of material fo a plurality of receptacles positioned
adjacent a travelling conveyor belt, the combina-
tion of a series of pressure-sensitive switches re-
sponsive to material in each receptacle, material
deflecting means for each receptacle, meang for
rendering said deflecting means operable to de-
flect the material from the conveyor belt to a
receptacle, a relay associated with each receptacle
and operable upon energization for supplying cur-
rent to actuate the deflecting means, a receptacle
at the end of the conveyor belt also having a
pressure-sensitive switch therein, a relay oper-
able under control of said last-mentioned pres-
sure-sensitive switch, a main control relay, means
operable for sequentially supplying current to
the relays associated with the series of pressure-
sensitive switches under control of said main
control relay, means operable under control of
the relay associated with the last receptacle for
operating said main control relay to block the
flow of current to said sequential device, and
means under control of any two operated relays
of the series of relays for operating said main
control relay.

7. In a control circuit for controlling the feed
of material to a plurality of receptacles positioned
adjacent a travelling conveyor belt, the combina-
tion of a series of pressure-sensitive switches re-
sponsive to material in each receptacle, material
deflecting means for each receptacle, means for
rendering said deflecting means operable to de-
flect the material from the conveyor belt to a
receptacle, a relay associated with each recepta-
cle and operable upon energization for supplying
current to actuate the deflecting means, a re-
ceptacle at the end of the conveyor belt also
having & pressure-sensitive switch therein, a
relay operable under control of said last-men-
tioned pressure-sensitive switch, a main control
relay, means operable for sequen‘ially supplying
current to the relays associated with the series
of pressure-sensitive switches under control of
said main control relay, a low resistance path
connectible by the operation of the relay asso-
ciated with the last receptacle for energizing said
main contro] relay, and a high resistance path
connectible by each of the other relays to the
winding of the control relay and operable when
any two said high resistance paths are connected
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to the winding of the main control relay for

operating the main control relay. - ] Number
RAYMOND W. BROWN. 1,304,553
GEORGE H. FRANK. 1,882 440
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