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This invention relates to a feeding device and 
method and refers more particularly to a feed 
ing System used for supplying liquids or mixtures 
of a liquid and solid substances carried by said 
liquid to one or more machines or the like. 
The present invention is particularly concerned 

with regulatable means for periodically feeding 
abrasive mixtures used for the polishing and 
grinding of mirrors and sheets of glass to the 
grinding and/or polishing machines. 
Abrasive mixtures consisting of a finely divided 

abrasive material mixed in water are usually 
caused to flow through an endless pipe circuit 
and are fed to so-called consuming units. A 
grinding or polishing machine may comprise a 
number of these consuming units or a single unit 
may be used for several grinding or polishing 
machines. Each of these units is usually con 
nected by a feeding pipe with the endless pipe 
circuit, and is also provided with an overflow 
pipe through which the superfluous, unused 
amount of mixture is returned to the endless pipe 
circuit. A pump or any other suitable device is 
used for causing a circulation of the abrasive mix 
ture within the endless pipe circuit and for sup 
plying the separate consuming units with the 
abrasive mixture. 
Each of the feeding pipes is usually provided 

with a valve, which is operated manually and is 
kept open during a period of time necessary for 
Supplying a predetermined amount of the abra 
Sive mixture to the consuming unit. The fioW 
of the abrasive mixture within the feeding and 
overflow pipes is usually caused by the same pump 
which provides for the flow of the mixture within 
the endless pipe circuit, so that the mixture is 
subjected to the same pressure. 

It has been found that it is practically impos 
sible to maintain a constant pressure within the 
endless pipe circuit, with the result that the sup 
ply of the mixture to the grinding or polishing 
machines is often quite irregular. Furthermore, 
the Solid abrasive material carried by the water 
often clogs the feeding pipes and the valves car 
ried by these pipes, thus interrupting the flow 
of the abrasive mixture to the machines. 

It also happens that the valves regulating the 
flow of the liquid through the pipes are not 
opened completely by the operator, so that the 
finely divided abrasive material is deposited 
around these valves and prevents a free flow of 
the mixture. 
An - object of the present invention is the pro 

vision of a method of Supplying an abrasive mix 
ture to grinding and/or polishing machines 

through the use of which the variations in pres 
Sure of the feeding pump will not disturb the 
continuous and regular flow of the mixture 
through the various pipes to the machine or 
machines. 
Another object is the provision of means sup 

plying an abrasive mixture from an endless pipe 
circuit to a grinding or polishing machine, which 
means can be easily cleaned and freed from de 
posits of the finely divided abrasive material con 
tained in the abrasive mixture. 
A further object is the provision of means 

which will readily control the supply of abrasive 
mixture to a grinding or polishing machine, but 
which will prevent the abrasive material from 
clogging the passages or pipes leading to this 
machine. 
The above and other objects of the present in 

vention may be realized through the provision 
of a separate feeding unit for each consuming 
unit, each feeding unit being connected by pipes 
to its consuming unit and with the endless pipe 
circuit. Each feeding unit comprises a hollow 
container, the volume of which may be changed 
by an easily operable regulating device. The 
abrasive mixture flows constantly through the 
container during the so-called filling period, i. e. 
while the abrasive mixture is not supplied to the 
Consuming unit. During the feeding' period, i. e. 
while the consuming unit is supplied with the 
abrasive mixture, this mixture is fed to the con 
Suming unit from the container, which is thus 
emptied by the end of the feeding period. 
The pipes connected with the container may be 

provided with valves consisting of elastic tubes 
which can be closed or opened by compressed air 
or by any suitable mechanical means. These 
valves may be conveniently operated from a dis 
tance and serve the purpose of facilitating the 
examination of the various pipes leading to and 
from the container. 
The volume of the hollow container may be 

regulated by a piston or any other suitable device 
adapted to change the level of the abrasive mix 
ture within the container and to empty the super 
fluous amount of said mixture into the endless 
pipe circuit. 
Due to this regulation of the container volume, 

the amount of the mixture supplied to each con 
suming unit may be easily and conveniently reg 
ulated. 
The invention will appear more clearly from the 

following detailed description when taken in con 
nection with the accompanying drawing showing 
preferred embodiments of the inventive idea. 
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In the drawing: 
Figure 1 is a diagrammatic illustration of a 

system of feeding units constructed in accordance 
with the principles of the present invention. 

Figure 2 shows on a larger scale one of the 
feeding units illustrated diagrammatically in 
Fig. 1. 

Figures 3 and 4 show, partly in Section and 
partly in side elevation, two differently construct 
ed feeding units. 

Figure 5 shows in section a valve illustrated dia 
grammatically in Fig. i. 

Figures 6 and 7 show in section two differently 
constructed valves. 
The device illustrated in Figures 1, 2 and 5 of 

the drawing comprises a container ?o which is 
filled with an abrasive mixture , said mixture 
consisting of water and any suitable finely divided 
abrasive material, such as sludges of sand, emery 
Or rouge. 
The container 0 is connected with an endless 

pipe circuit comprising an inlet pipe 2 and an 
outlet pipe 3, which leads into the interior of 
the container O and which is connected with the 
inlet pipe 2 by the intermediate pipe 4. 
A pump 5 of any suitable construction is con 

nected with a pipe 6 projecting into the interior 
of the container f. 
The pump 5 circulates the abrasive mixture 

through the endless pipe circuit 2, 3, the mixture 
flowing in the direction of the arrows (Fig. 1) 
through the inlet pipe f2, the intermediate pipe 
4 and the outlet pipe 3. 
The endless pipe circuit 2, 3 is used for the 

purpose of supplying a number of consuming units 
A, B, C, and Z, with the abrasive mixture sit 
uated within the container f0. 
The device connecting the consuming unit A 

with the endless pipe circuit 2, 3 comprises a 
feeding pipe which is provided with a valve 8 
and is connected to a feeding unit 9. The feed 
ing unit 9 is connected by a pipe 20 with the 
consuming unit A, and is also provided with an 
Overflow pipe 2 connecting the unit 9 with the 
outlet pipe 3 of the endless pipe circuit 2, 3. 

In the device shown by way of example in Fig. 
1 of the drawing, the means connecting the con 
Sunning units B, C and Z to the endless pipe circuit 
2, 3 are similar to each other, each of said means 
Comprising a feeding pipe 22 which connects the 
inlet pipe 2 with the feeding unit 9, and which 
is provided with a valve 23. Each feeding unit 9 
is connected by an overflow pipe 24 provided with 
a valve 25 with the outlet pipe 3 of the endless 
pipe circuit 2, 3. Each feeding unit f 9 is con 
nected by a pipe 26 provided with a valve 27 to 
its respective consuming unit, 
The feeding unit 9 is illustrated on a larger 

Scale in Fig. 2 of the drawing; it comprises a 
container 28 comprising a hollow flange portion 
29 surrounding an inlet opening 30 and connected 
with the pipe through which the mixture f is 
supplied to the interior of the container 28 from 
the inlet pipe 2, 
Another flange portion 3 situated at the bot 

tom of the container 28 is connected with the 
pipe 20 and forms an opening 32, through which 
the abrasive mixture f is supplied to the con 
suming unit A. The pipe 20 is provided with a 
valve 33. --- . . . 
Another opening 34 provided at the bottom of 

the container 28 is in communication with the 
interior of a bent pipe 35 having an opening 36 
which is situated above the converging walls 37 
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of the pipe 2 connecting the feeding unit 9 with 
the outlet pipe 3. 
The valve 8 shown on a larger Scale in Fig. 5 

of the drawing is used for interrupting the flow of 
the mixture through the feeding pipe 7. 
The pipe 7 connecting the inlet pipe 2 with 

the unit 9 consists preferably of two parts a . 
and fib which are interconnected by a tube or 
sleeve 38 made of elastic material, such as rubber. 
A cylinder 39 is placed close to the elastic tube 38 
and is connected by a coiled spring 40 with a pis 
ton 4f which is slidably mount?d within the cyl 
inder 39. The piston 4 f is hollow and the cham 
ber 42 formed by the side walls of the piston 4 
is in communication with an opening 43 provided 
in the cylinder 39. An air pump or any other 
suitable device used for producing compressed air 
and not shown in the drawing, is connected by a 
pipe 44 with the cylinder 39, so that compressed 
air will flow through the pipe 44 and the opening 
43 into the interior 42 of the piston 4. 
A stop piece 45 is placed close to the elastic 

pipe 38 opposite the piston 4. 
The device is operated as follows: 
During that period of time while the consuming 

unit A is to be supplied with the abrasive mix 
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ture, the valve 33 is opened while the valve 8 is 
closed. 

In order to close the valve 8, compressed air 
is supplied through the pipe 44 and the opening 
43 into the chamber 42. Then the compressed 
air Will move the piston 4 to the right (looking 
in the direction of Fig. 5) causing an extension of 
the spring 40 and pressing the elastic tube 38 
against the stop piece 45 until the tube 38 is com 
pletely closed. This last position is shown by 
broken lines in Fig. 5. 
While the overflow pipe 2 of the unit A is 

not provided with any valves, the overflow pipes 
24 of the units B, C, and Z, are provided with 
valves 25. Obviously, it is possible to construct 
devices the overflow pipes of which are provided 
With valves 25, and other devices which do not 
have such valves. 
During the feeding period, while the abrasive 

mixture f is supplied to the consuming units 
B, C, and Z, the valves 27 should be opened 
and the valves 23 and 25 should be closed. 
The volume of the hollow container 28 should 

be adjusted in such manner that the container 
28 is substantially emptied by the end of the 
feeding period. 

In the device shown in Fig. 2 of the drawing 
the volume of the container 28 is varied through 
the provision of a piston 47 at least a part of 
Which is situated within the container 28. The 
piston 47 is carried by the threaded rod 48 pro 
vided with a handle 49 and carried by a support 
50, which is rigidly connected with the con 
tainer 28. 

Furthermore, the level of the mixture within 
the container 28 may be adjusted by the bent pipe 
35, since this pipe will maintain the level of the 
abrasive mixture within the container 28 at the 
height of the opening 36, the superfluous amount 
of the mixture flowing through the opening 36 
and the pipe 2 back into the outlet pipe 3. 
When the feeding period is at an end and the 

container 28 has been emptied, the operator closes 
the valve 33 and opens the valve 8. 
The valve 8 is preferably opened by inter 

rupting the connection between the air pump 
Which is not shown in the drawing, and the pipe 

so that compressed air contained within the 
chamber 42 can escape into the open. Then the 
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vided in the bottom of container 60. 
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spring 40 will pull the piston 4 from the position 
shown by broken lines in Fig. 5 to the position 
shown by full lines in that figure, with the result 
that the abrasive mixture will be able to flow 
freely through the inlet pipe f2, the portion b, 
the elastic pipe 38, the pipe portion Ta, and the 
opening 30 into the interior of the container 28. 
After the container 28 has been gradually filled 

with the abrasive mixture f, the superfluous 
amount of this mixture will flow through the 
opening 34, the pipe 35, the opening 36 and the 
pipe 2 back into the outlet pipe 3. 

Obviously, if the outlet pipes 24 (Fig. 1) are 
provided with valves. 25, these valves should re 
main open while the abrasive mixture f flows 
into the container 28, in order to prevent an 
overflow. 
A characteristic feature of the Operation of the 

described feeding system consists, therefore, in 
that during a predetermined period of time the . 
container 28 is filled with the abrasive mixture. 
During that time the operative connection be 
tween the container 28 and its consuming unit is 
interrupted, while, obviously, the container 28 re 
mains connected with the inlet pipe 2 and the 
outlet pipe 3 of the endless pipe circuit. During 
a following period of time, the container 28 is 
operatively connected with its consuming unit, 
while its connections with the inlet pipe 2 and 
the outlet pipe 3 are interrupted. During that 
time the contents of the container 28 are grad 
ually emptied, so that the container is substan 
tially empty at the time when its connection with 
the inlet pipe 2 and the outlet pipe 3 is re 
established, 
Since the abrasive mixture f is continuously 

flowing through the container 28, there is no 
danger that the finely divided abrasive material 
will be deposited and will clog the passages of the 
feeding system. The amount of the mixture 
which is to be supplied to each consuming unit 
during the feeding period can be conveniently 
determined and does not depend upon the con 
dition of the pipes or their valves, provided that 

5, the container is completely filled while the feeding 
is not taking place, and is completely emptied 
during the feeding period. This can be easily ac 
compiished by determining the period of time dur 
ing which the mixture is supplied to the con 
tainer and the period of time during which the 
contents of the filled container are emptied. The 
container, can be easily inspected and cleaned and 
it is possible to inspect conveniently the pipes 
connecting the container to the consuming unit 
and to the endless pipe circuit. 

Figure 3 shows a filling unit of a somewhat dif 
ferent type, which can be conveniently used as a 
part of the system shown in Figure 1. The device 
Comprises a container 60 provided with a passage 
62, which connects the interior of the container 
with a pipe 6, the opposite end of which is 
Connected with the inlet pipe 2. A valve 63 is 
carried by the pipe 6 ... Another passage 64 pro 
vided in the bottom of the container 60 connects 
the interior of the container with a pipe 65, 
which is used for supplying the abrasive mixture to a consuming unit. 
The level of the abrasive mixture it within the 

container 60 is determined by an adjustable pipe 
66, which is slidably mounted in a sleeve 67 pro 

The pipe 66 
is situated above the pipe 2 which is provided 
with converging walls 37 and connected to the 
outlet pipe 3. ? ? -? 

The level of the abrasive mixture? within 

3 
the container 60 is determined by the position of 
the opening 68 of the pipe 66. In order to di 
minish the amount of the abrasive mixture fill 
ing the container 60 it is merely necessary to 
lower the pipe 66, while to increase the amount 
of the mixture the pipe 66 has to be raised with 
in the container 60. 
The filling unit shown in Figure 4 of the draw 

ing comprises a container To filled with the abra 
sive mixture f and firmly connected with a 
pipe?, formed at the bottom of the container 70. 
The bottom of the container 70 is further pro 
vided with an opening 72, connected with a pipe 
3 which carries a valve 4 and which is con 

nected with the inlet pipe 2. Another opening 
75 provided at the bottom of the container TO 
communicates with the interior of the pipe 76, 
used for supplying the abrasive mixture to a con 
suming unit. The pipe 76 carries a valve 77. 
The end 78 of the pipe 79 is rotatably mounted 

in the pipe 7 f, so that the inclination of the pipe 
79 with respect to the container 70 may be ad 
justed at will. The opening 80 of the pipe 79 is 
situated Over the opening 8 formed by the walls 
82 and 83 which are connected with or form a part 
of the container 70. The converging walls 84 of 
the pipe 85 surround the opening 8. The pipe 
85 is connected with the outlet pipe 3 of the 
endless pipe circuit. 

In this device the amount of abrasive mixture in 
the container 70 is regulated by the position 
of the rotatable pipe 79. When the pipe 79 is 
placed in a position substantially parallel to the 
container (), the level of the abrasive mixture 
within the container 70 will be determined by the 
length of the pipe 79. When the pipe 79 is in 
clined with respect to the container 70, the level 
of the abrasive mixture within the container 70 
will he determined by the position of the opening 
80 of pipe 79. It is thus possible to regulate the 
amount of the mixture within the container T) 
by changing the position of the pipe 19. 
The superfluous amount of the mixture flow 

ing out of the opening 80 of the pipe 79 will flow 
along the inclined wall 83 and pass through the 
opening 8 and the pipe 85 into the outlet pipe 
3 of the endless pipe circuit. 
The valve 8, which in the example illustrated 

is used in connection with the pipe 7, may also 
be conveniently used as a substitute for the valve 
33, carried by the pipe 20, or the valves 25 and 
27 carried by the pipes 24 and 26 respectively. 
The valve 8 may be replaced by valves of slightly 
different constructions. Two of these construc 
tions are illustrated by way of example in Figures 
6 and 7 of the drawing. 
The valve shown in Figure 6 comprises a flex 

ible or elastic plate or diaphragm 90, which con 
stitutes a wall of a hollow container 9 provided 
with an opening 92. A pipe 93 surrounds the 
opening 92 and is connected to an air pump 
which is not shown in the drawing. The dia 
phragm or plate 90 is placed close to an elastic 
tube 94 which may be made of rubber and which 
joins the ends of the two pipe portions Ta and 
f7b. A stop piece 95 is placed close to the tube 
94 opposite the container 9 . 
When it is desired to close the valve and to 

interrupt the connection between the pipe por 
tions fla and 7b, compressed air is introduced 
through the pipe 93 and the opening 92 into 
the interior 96 of the container 9. The com 
pressed air will press against the diaphragm 93 

the walls of the flexible tube 94, which reaches 
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the position shown by broken lines in Figure 6. 
Then the valve is closed and the flow of the mix 
ture between the pipe portions a and b is 
interrupted. In order to open the valve it is 
merely necessary to provide a connection between 
the interior 96 of the container 9 and atmos 
pheric air. The compressed air situated within 
the chamber 96 will escape, so that the diaphragm 
90 will return to the position shown in full lines 
in Figure 6. 
The valve shown by way of example in Figure 7 

of the drawing comprises pipe portions 00 and 
Of which are interconnected by a casing 102, 
having a larger diameter than that of the pipe 
portions OO and f of and surrounding the adja 
cent ends of these pipe portions. The casing O2 
is provided with an opening 04, which is Sur 
rounded by pipe 05 connected with an air pump 
or a similar device not shown in the drawing. 
An elastic tube 03 interconnects the tubes 00 
and 0. 
In the position shown in full lines in Figure 7, 

the abrasive mixture can flow through the pipe 
OO, the tube 03, and the pipe Ol. In order to 

close the valve, compressed air is supplied 
through the pipe 05 and the opening 04 into 
the interior 06 of the casing 02. Compressed 
air within the casing 02 will press against the 
walls of the tube 03, causing it to occupy the 
position shown by broken lines in Figure 7. Then 
the valve is closed and the flow of the mixture 
between the pipes 100 and of is interrupted. 

In order to open the valve it is merely neces 
sary to remove the compressed air from the 

35 chamber 06. Then the tube 03 will again as 
sume the position shown by full lines in Figure 7 

... and the flow of the mixture between pipes 100 

40 
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75 

and of will be resumed. 
Obviously, any of the valves illustrated in Fig 

ures 5, 6 or 7 may be used as a substitute for any 
one of the valves illustrated in Figure 1, while any 
of the feeding units shown in Figures 2, 3 or 4 
may be substituted for any of the feeding units 
illustrated diagrammatically in Figure 1. 
What is claimed is: 
1. In combination with a pipe adapted to trans 

mit an abrasive substance, a pinch Valve com 
prising an elastic tube forming a part of the pipe 
carrying said valve and adapted to transmit said 
substance, a member adapted to press against Said 
elastic tube to close the same, and means supply 
ing compressed air to said member in order to 
press said member against said elastic tube. 

2. In combination with a pipe adapted to trans 
mit an abrasive substance, a pinch Valve com 
prising an elastic tube forming a part of the pipe 
carrying said valve and adapted to transmit said 
Substance, a piston adapted to press against said 
tube in order to close the same, a cylinder Sup 
porting said piston, and means for supplying 
compressed air into the interior of said cylinder 
to operate said piston in order to close said tube. 

3. In combination with a pipe adapted to trans 
mit an abrasive Substance, a pinch Valve com 
prising an elastic tube forming a part of the pipe 
carrying said valve and adapted to transmit said 
substance, a flexible member situated close to 
'said elastic tube, and means for supplying com 
pressed air to press said flexible member against 
said tube in order to close the same. 

4. In combination with a pipe adapted to trans 
mit an abrasive Substance, a pinch valve com 
prising an elastic tube forming a part of the pipe 
carrying said valve and adapted to transmit said 
substançe, a casing surrounding said elastic tube, 

2,069,261 
and means for introducing compressed air into 
the interior of Said casing. 

5. The combination with a polishing or grind 
ing apparatus; of a system for the periodic feed 
ing of abrasive fiuid, comprising a closed main 
pipe circuit for continuous circulation of said 
abrasive fluid, a secondary pipe circuit compris 
ing a container for collecting a predetermined 
amount of said abrasive fiuid, and means con 
necting said container with said main circuit and 
comprising a valve for isolating the amount of 
abrasive fluid collegted in said container at pre 
determined intervals, whereby the continuous 
circulation of the fluid through the secondary cir 
cuit is temporarily interrupted; a pipe connecting 
said container with said apparatus, whereby an 
amount of the abrasive fluid is fed to said appa 
ratus, a valve carried by said pipe, the last-men 
tioned valve being closed during the interval be-, 
tween two successive feedings, whereby the circu 
lation of the fluid through the secondary circuit 
may be resumed, and means connected with said, 
container for regulating the capacity thereof. 

6. The combination with a polishing or grind 
ing apparatus; of a system for the periodic feed 
ing of abrasive fluid, comprising a closed main 
pipe circuit for Continuous circulation of said 
abrasive fluid, a secondary pipe circuit compris 
ing a container for collecting a predetermined 
amount of said abrasive fluid, means connecting 
Said container with said main circuit and com 
prising a valve for isolating the amount of abra 
sive fluid collected in said container at prede 
termined intervals, whereby the continuous cir 
culation of the fluid through the secondary cir 
cuit is temporarily interrupted; said secondary 
circuit also comprising an overflow pipe connect 
ed with said main circuit for returning a super 
fluous amount of said fluid from said container 
to said main circuit; a pipe connecting said con 
tainer with said apparatus, whereby an amount 
of the abrasive fluid is fed to said apparatus, a 
valve carried by said pipe, the last-mentioned 
valve being closed during the interval between 
two successive feedings, whereby the circulation 
of the fluid through the secondary circuit may 
be resumed, a piston at least partially situated 
within said container, and means adjustably sup 
porting said piston within said container. 

7. The combination with a polishing or grind- : 
ing apparatus; of a system for the periodic feed 
ing of abrasive fluid, comprising a closed main 
pipe circuit for continuous circulation of said 
abrasive fluid, a secondary pipe circuit compris 
ing a container for collecting a predetermined : 
amount of said abrasive fluid, means connecting 
said container with said main circuit and com 
prising a valve for isolating the amount of abra 
sive fluid collected in said container at prede 
termined intervals, whereby the continuous cir 
culation of the fluid through the secondary cir 
cuit is temporarily interrupted; said secondary 
circuit also comprising a pipe pivoted at one end 
to an axis in said container, whereby the vertical 
position of the opposite end of the pipe may be 
altered; a pipe connecting said container with 
said apparatus, whereby an amount of the abra 
sive fluid is fed to said apparatus, and a valve 
carried by the last-mentioned pipe, the last-men 
tioned valve being closed during the interval be 
tween two successive feedings, whereby the cir 
culation of the fluid through the secondary cir 
cuit may be resumed. 

8. The combination with a polishing or grind 
ing apparatus; of a system for the periodic feed 
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ing of abrasive fluid, comprising a closed main 
pipe circuit for continuous circulation of said 
abrasive fluid, a secondary pipe circuit compris 
ing a container for collecting a predetermined 
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amount of said abrasive fluid, a pipe slidably 
mounted in said container, at least a portion of 
said pipe being situated within said container, 
and an Overflow pipe Connected with Said main 
circuit and adapted to return the Superfluous 
amount of said fluid passing through the first 
mentioned pipe to said main circuit; a pipe con 
necting said container with said apparatus, 
whereby an amount of the abrasive fluid is fed to 
said apparatus, and a valve carried by the last 
mentioned pipe, the last-mentioned valve being 
closed during the interval between two successive 
feedings, whereby the circulation of the fluid 
through the secondary circuit may be resumed. 

9. A system for the periodic feeding of abrasive 
fluid, comprising a closed main pipe circuit for 
continuous circulation of said abrasive fluid, a 
secondary pipe circuit comprising a container 
for collecting a predetermined amount of said 

5 
abrasive fluid, and means connecting said con 
tainer with said main circuit and comprising a 
valve for isolating the amount of abrasive fluid 
collected in said container at predetermined in 
tervals, whereby the continuous circulation of the 
fluid through the secondary circuit is temporarily 
interrupted; and means connecting said contain 
er with a consuming unit to supply an amount 
of said fluid to said consuming unit and compris 
ing a valve which is closed during the interval 
between two successive feedings, whereby the cir 
culation of the fluid through the secondary cir 
cuit may be resumed, 

10. In combination with a pipe adapted to 
transmit an abrasive substance, an elastic tube 
constituting a part of Said pipe and adapted to 
transmit said abrasive substance, a pinch valve, 
said elastic tube constituting a part of Said pinch 
valve, and compressed air-actuated means for 
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compressing said elastic tube to interrupt the flow 20 
of said abrasive substance through said tube. 
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