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UNITED STATES PATENT office 
JOSEPH. P. CROWLEY, OF TOLEDO, OHIO, ASSIGNOR TO LIBBEY-OWENS GLASS ?OMPANYy 

OF TOLEIDO, OHIO, A CORPORATION OF OHIO 

ABRASIVE-FEEDING SYSTEM FOR GLASS-GRINDING MAGHINES 

Application filed December 24, 1923. Serial No. 682,495. 
This invention relates to an improved proc 

ess and apparatus for supplying different 
grades of abrasive material such as sand, 
mixed in water, to a plurality of plate glass 
grinding machines. 
The invention is not limited for use with 

any one type of grinding apparatus, but has 
been designed more particularly for use with 
the grinding machine disclosed in my copend 
ing application, Serial No. 659,435, filed 
August 27, 1923. 
According to the presentinvention, the new 

sand, or used sand which has been collected 
from the several grinding units, is mixed 
with water and then flowed through a series 
of grading tanks, in which the abrasive is separated into a plurality of distinct grades. 
Preferably, two similar series of these tanks 
are provided, and while the abrasive mix 
ture is flowing through one series and being 
graded, the previously graded abrasive in 
the other series of tanks may be drained off 
into a series of storage reservoirs, each reser 
voir being adapted to hold one grade of 
abrasive and being provided with a suitable 
agitator maintaining the abrasive in suspen 
sion. This comprises the grading system. . 
The feeding system consists of a series, here 

shown as three, of endless pipe circuits ex 
tending past the several grinding machines. 
A certain grade of abrasive is maintained in 
practically continuous circulation in each 
pipe circuit, and may be drawn upon when 
desired to supply the need of any one or more 
of the ??????????????? units. The abrasive mix 
ture in circulation in each circuit is replen 
ished when necessary from the storage 
reservoirs, and the abrasive mixture may be 
selected from any one or a group of these 
reservoirs to obtain just the desired grade of 
abasive for that particular circuit. 
When the grinding operation of a machine 

is started a portion of the heaviest grade of 
abrasive is delivered from its pipeline to the 
machine. After a suitable interval this grade 
may be shut off and the next finer grade fed 
to the machine, and so on until the grinding 
operation is completed. A continuous pres 
sure is maintained on the abrasive supply in 
each pipeline, which serves not only to force 

the abrasive material from the pipe line to 
the selected machines, but also serves to main 
tain the abrasive in circulation in the circuit 
and keep the solid material in suspension. . 
The used abrasive and water from the several 55 
machines flow to a sump from which the 
better part of the mixture is pumped back to 
the grading tanks and regraded. a 
The invention will be better understood 

from the following detailed description of 60 
one approved form of the apparatus. 
In the accompanying drawings: 
Fig. 1 is a plan view of the entire abrasive Supplying system. . 
Fig. 2 is an end elevation on an enlarged 65 

scale, looking from the right of Fig.1. 
Fig. 3 is an elevation, looking from the left 

at Fig. 2, showing one of the series of grad 
ing tanks and the storage reservoirs. 

Fig. 4 is a longitudinal vertical section to 
through a portion of one of the series of grad 
ing tanks. - 

Fig. 5 is an enlarged section through the 
means for draining the abrasive which has 
settled out in any single grading tank, into its 75 
respective storage reservoir. 

Fig. 6 is a section through the series offeed 
pipes showing the valves for delivering the 
abrasives to one of the grinding machines: 

Fig. 7 is an elevation, on an enlarged scale, 80 
of one of the gate valves for intermittently 
interrupting the flow of abrasive through the 
pipe line, and the operating cam for this 
valve. 

Fig. 8 is an elevation taken at right angles 85 
to Fig. 7 and on a smaller scale, showing a 
single driving means for the three gate valves. 
The grinding machines 1, which are merely 

shown conventionally in the present draw 
ings, may be of substantially the construction 00 
disclosed in my prior application, Serial No. 
659,435, referred to above. As is usual in 
such machines, the glass sheet is supported on 
a rotary table, and a grinding tool rests freely . . 
upon the upper surface of the sheet, the 95 
abrasive mixture being fed between the con 
tacting surfaces of the glass sheet and grind 
ing tool. The abrasive is fed to the machine 
through pipe 2, leading from an overhead: 
source of supply presently to be described, 100 
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and the used abrasive and water thrown of 
from the grinding machine flow into a drain 
pipe 3 through w?ich they pass to an under 
ground sump 4 at one end of the factory. In 
the installation shown in the drawings, two 
opposite rows of grinding machines 1 are pro 
vided, and there is a drain pipe 3 for each row 
of machines, the two drain pipes leading to 
the same sump 4. 
The several grades of abrasive to be used, 

here shown as three, although any desired 
number might be used, are maintained in cir 
culation in the three parallel pipe lines 5, 6 
and 7, which extend past all of the grinding 
units. As here illustrated, the three pipelines 
extend overhead at a point midway between 
the two parallel rows of grinding machines 1. 
The pipeline 5 contains a supply of the heavi 
est sand, or other abrasive, suitably sus 
pended in water. Pipe line 6 carries an in 
termediate grade of abrasive and pipe line 7 
carries the finest grade. As shown in Fig. 6, 
a series of similar valves 8, 9 and 10, are pro 
vided in the respective pipes 5, 6 and 7, op 
posite each one of the grinding machines. 
These three valves are adapted to discharge 
into a common basin or hopper 11, which 
guides the abrasive mixture into the feed pipe 
2 for that particular grinding machine 1. 
By suitably manipulating the valves 8, 9 or 
10, any grade of abrasive may be fed to the 
machine when desired. The simple form of 
valve here shown is adapted to be manually 
operated, but automatically operated valves 
may be used, provided with suitable timing 
mechanism for feeding the different grades 
of abrasive successively to the machine for 
any selected period of time. One approved 
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type of mechanism for automatically feeding 
the abrasives is disclosed and claimed in my 
copending application, Serial No. 659,436, 
filed August 27, 1923. The present applica 
tion discloses an improvement on, and a con 
tinuation in part of, the system disclosed in 
this previously filed application. 
The new sand or other abrasive to be used 

is first delivered into a mixing tank 12 where 
water is added and the mixture is maintained 
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in suspension by a suitable agitator indicated 
at 13. This mixture is forced by pump 14 
through delivery pipe 15 which has branches 
16 and 17 leading respectively to two similar 
series of grading tanks 18 and 19. The used 
sand from sump 4 is delivered by pump 80 
through pipe 81 to the pipe 15, already de 
scribed, from which, like the new sand, it is 
delivered through branches 16 or 17 to either 
series of grading tanks 18 or 19. Suitable 
valves are provided in these pipelines, as con 
ventionally indicated in the drawings, where 
by either new sand or used sand, or both, may 
be delivered as desired to either series of 
grading tanks. 

Each grading system 18 or 19, as here 
shown, comprises a longitudinal series often 
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similar compartments, here numbered 20 to 
29, respectively. As shown more particular 
ly in Fig. 4, the abrasive mixture is delivered 
into one end of the first compartment 20, 
through strainer 30, and after flowing 
through tank 20 flows over the partition 31 
into the next tank or compartment 21. 
While the abrasive mixture is flowing 
through tank 20, the heaviest portion of the 
abrasive will settle to the bottom of the tank, 
as indicated at 32. The abrasive mixture 
which has overflowed wall 31 into tank 21 
will pass through that tank and overflow 
the next partition 33 which is somewhat lower 
than partition 31, into the next tank 22, and 
so on throughout the series. While the mix 
ture is flowing through each successive tank, 
the heaviest portion of the abrasive then re 
maining will settle to the bottom of that 
particular tank. It will be obvious that the 
deposit collected in each tank will be suc 
cessively lighter as the flow continues 
throughout the series from tank 20 to tank 
29. It will also be noted that the tanks 
increase in length throughout the group from 
tank 20 to tank 29, since as the abrasive re 
maining in suspension becomes lighter, a 
longer time is required for it to settle out. 
A series of nine storage reservoirs, or “make 
up tanks, 34 to 42, respectively, are pro 
vided, and these tanks are preferably ar 
ranged below and midway between the two 
series of grading tanks. Delivery pipes 43 
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lead downwardly from tanks 20, whereby 
the abrasive collected in either or both of 
the grading tanks 20 may be delivered to the 

100 

storage reservoir 34. In a similar manner. 
delivery pipes 44 lead from the two grading 
tanks 21 to the second storage reservoirs 
35, and so on throughout the series, the next 
to the last grading tanks 28 delivering the 
abrasive deposited therein to the last stor 
age reservoir 42. As shown more particular 
ly in Fig. 5, a valve 45 is provided at the 
upper end of delivery pipe 43, and when it 
is desired to deliver into reservoir 34 the 
abrasive 32 which has settled out in tank 
20, this valve 45 is opened. A connection 
46 is provided for injecting water under pres 
sure into the upper end of pipe 43 and lower 
end of tank 20 directly above the valve 45. 
This is to break up the caked abrasive which 
will be deposited. at this point and permit 
a free flow of the abrasive through the valve 
45 and pipe 43 to the reservoir. Water 
pipe 46 is provided with a valve 47 for turn 
ing on or off this supply as found necessary. 
It will be understood that each of the delivery 
pipes from the respectiye grading tanks to 
their respective reservoirs is supplied with 
a valve system similar to that disclosed in 
Fig. 5. 
The abrasive which settles out in the last 

grading tank 29 of the series will ordinarily 
be too fine for further use, and this abrasive 
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is drained of through pipe 48 to the sewer. 
The water which overflows from the ends 
of tanks 29 flows back through pipes 49 and 
50 to the mixing tank 12, where it may be 
reused with new abrasive. 
Each of the reservoirs 34 to 42, is pro 

vided with a suitably driven agitator, such 
as indicated at 51 in tank 34, for maintain 
ing the mixture therein in suspension. A 
water-line will also be provided, (omitted 
from the drawings for the sake of clearness), 
leading to each reservoir for supplying the 
necessary amount of liquid to the mixture 
therein. 
The apparatus as so far disclosed, com 

prises the grading system, and it will be 
noted that this system provides a continu 
ously maintained supply of nine different 
grades of abrasive which may be drawn on 

20 as desired to supply the feeding system now 
to be described. • 
Adjacent the reservoir 34 is located a 

smaller supply-tank or service-tank 52, which, 
together with the pipe circuit 5, contains 
the heaviest grade of abrasive mixture then 
in use. The abrasive is drawn out from this 
service tank through pipe 53 and forced 
by either one of the alternative pumps 54 
or 55, into the pipe line 5. The two parallel 
pumps 54 and 55 are provided so that either 
one may be repaired or replaced without 
necessitating shutting down the operation of 
the circuit. This heavy grade of abrasive 
flows through the pipe circuit 5 past all of 
the grinding units, and such of the abrasive 
as is not drawn out through the valves 8 
and fed to certain of the machines, is re 
turned through the discharge end of pipe 5 
back into the service-tank 52, from which it 
is again pumped through the pipe circuit 
as before. A similar service-tank 56 for 
the intermediate grade of abrasive is located 
between the reservoirs 36 and 37, and this 
grade of abrasive is drawn from tank 56 by 
pumps 57, forced through pipe circuit 6 and 
discharged back into the tank 56 as in the 
circuit first described. A third service-tank 
58 for the finest abrasive is located in the 
pipe circuit 7, this abrasive being forced 

50 through the pipe by the pumps 59. 
A continuous pipe 60 extends past all of the 

5 reservoirs and service-tanks, as shown par 
ticularly in Fig. 1, and branches from this 
pipe 60 connect with each of the reservoirs 
34 to 42, each of the service-tanks 52, 56 and 
58, and each of the pumps 54, 55, 57 and 59. 
By means of a separate valve in each of these 
branches communication with that respective 
tank or pump and the pipe 60 may be opened 
or shut off as desired. Furthermore, there is 
a valve 61 in the pipe 60 between reservoir 
36 and pumps 57, and a second valve 62 in 
pipe 60 between reservoir 39 and pumps 59. 
Normally, the valves 61 and 62 will be closed. 
The heavier grade of abrasive is drawn 
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into pipe circuit 5 by means of pumps 54 or 
55 through pipe 60 from any one or all of the 
reservoirs 34, 35 and 36. By suitablyma 
nipulating the valved branches leading from 
these reservoirs into pipe 60, the desired 
grade of abrasive is dawn into the pipe cir 
finer abrasive in this system, the valve 61 

3. 

70 

cuit 5. If it should be desired to use even 
may be opened and finer grades of abrasiye 
obtained through pipe 60 from any of the 
reservoirs 37 to 39. However, the reservoirs 
34 to 36 will ordinarily supply the pipe 5, . 
and valve 61 will remain closed. As : . 
viously stated, the abrasive in pipe line 5, 
which is not delivered to any of the grinding 80. 
machines 1, returns from the outlet end of 
pipe 5 into the service-tank 52 from which it 
is again drawn through valve outlet 53 into . 
the supply end of pipeline 5. Of course the 
supply of abrasive in the pipe line 5 and 
service-tank 52 will gradually be used up as 
this supply is drawn upon by the various 
grinding machines, and the supply may be 
replenished as often as found necessary by 
drawing upon anyone or all of the reser 
voirs 34 to 36, as previously described. 

90 

In an exactly similar manner the interme 
diate grade of abrasive which flows through 
pipeline 6 and supply reservoir 56 is replen 
ished from the abrasive stored in reservoirs 
37, 38 and 39. If desired, finer abrasive 

95. 

may be drawn into this system from reser- . 
voirs 40, 41 or 42, by opening the normally 
closed valve 62 in pipe 60. In an exactly 
similar manner the finest grade of abrasive 
in pipeline 7 and service-tank 58 is supplied 
from the abrasive stored in reservoirs 40, 41 
and 42. 
An overflow pipe 63 (see Fig. 2) extends 

past all of the resevoirs and service-tanks 
with branches opening into the upper ends of 
each of these tanks. This pipe 63 discharges 
into the sump 4. In this way any excess of 
abrasive mixture in any of the service-tanks 
or reservoirs will flow back to the sump. To 
avoid confusing the drawings this pipe is 
not shown in Figs. 1 and 3. 
At a convenient point in each of the pipe 

lines 5, 6 and 7, near its discharge end is 
located a cut-off valve 64, preferably of the 
gate type as shown in Figs. 7 and 8. The 
operating stem 65 of each valve has a pin 66 
traveling in the cam slot 67 of a large rotary 
cam 08, keyed on a horizontal drive shaft, 69. As shown in Fig. 8, the three cams may all be 
conveniently mounted on the same drive 
shaft 69, which is driven through suitable 
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reduction gearing 70 from a motor 71. When 
pin 66 is in the outer portion of the cam slot 
67 the valve is closed, but when the pin is 
in the inner portion of the cam the valve is 
Open. 

25 

These gate valves 64 will be intermittently 
opened or closed by the mechanism just de 
scribed. We will describe the operation of 30 
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4. 

the heavier abrasive in pipe line 5, although 
an exactly similar cycle of events is simul 
taneously but independently taking place in 
each of the pipe lines 6 and 7. Since the 
pump 54 or 55 is constantly operating, a pres 
sure is being put upon the abrasive mixture 
in the pipeline, tending to keep a continuous 
flow through the pipe. When valve 64 is open 
this flow may proceed through the circuit 
and back to service-tank 52, although some 
of it may flow through such of the valves 8 
as are open at this time. When valve 64 is 
closed, the flow through the pipe or conduit 
back to the service-tank 52 is cut off and the 
only outlet for the abrasive, now under con 
siderable pressure from the pump, is through 
the open valves 8. In this way a positive 
flow of abrasives through all of the valves 
8 then open is insured, and there will be suffi 
cient force behind this flow to “blow out' 
any valve that may tend to become plugged 
by an accumulation of abrasive. The inter 
mittent flow through the pipe line, during 
the intervals when the valve 64 is open, will 
serve to keep the abrasive in suspension in 
the pipe. Such abrasive as passes by the 
valve 64 during these intervals flows back to 
service-tank 52 and is ready for a new jour 
ney through the pipe line. As stated above, 
the same cycle of operations is independ 
ently taking place in each of the other pipe 
lines 6 and 7. 

It will be noticed that while a complete in 
stallation is disclosed for grading abrasive, 
feeding the selected grades of abrasive to the 
grinding machine, and regarding the used 
abrasive, this system comprises two simul 
taneously operating, but independent, sys 
tems, i.e., a grading system for providing 
and maintaining a constant supply of various 
grades of abrasive, from which the abrasives 
to be used may be blended; and a separate 
feeding system for maintaining certain se 
lected grades of abrasive in circulation past 
the several grinding machines. 
In the grading system new abrasive or used 

abrasive may be independently or simultane 
ously delivered to either or both of two in 
dependent series of grading tanks. Prefer 
ably, the grading process will be carried on 
alternately in these two series of tanks, the abrasive previously graded in one series of 
tanks being drained off into the storage reser 
voirs while the grading operation is being 
carried on simultaneously in both series of 
tanks, or, if there is sufficient abrasive on 
hand or it is desired to clean or repair the 
grading tanks, the grading operation may be 
entirely discontinued for a period without 
interfering with the continuous flow of ab 
rasive in the feeding system which is re 
plenished from the storage reservoirs. The 
several grades of abrasive are stored and 
maintained in suspension ready for use in the 
series of storage reservoirs 34 to 42, and the 
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three selected grades of abrasive for use in 
the machines may be varied and replenished 
as desired from these reservoirs. 
A system quite similar to the above may be 

used in the polishing room to furnish one or 
more grades of rouge to each of the polishing 
machines. It is contemplated that such a 
system, with rouge used instead of abrasive, 
shall be within the scope of the following 
claims. 
Claims: 
1. In a system for supplying abrasive to a 

plurality of grinding machines, means for 
maintaining a circulation of the abrasive past 
the several machines, means at each machine 
permitting withdrawal of a portion of the 
abrasive when desired, a selties of storage 
reservoirs for different grades of abrasive, 
means permitting selective replenishment of 
the circulating system from these reservoirs, 
and a series of grading tanks for supplying 
the reservoirs. 

2. In a system for supplying abrasive to a 
plurality of grinding machines, means for 
maintaining a circulation of the abrasive past 
the several machines, means at each machine 
permitting withdrawal of a portion of the 
abrasive when desired, a series of storage 
reservoirs for different grades of abrasive, 
means permitting selective replenishment of 
the circulating system from these reservoirs, 
a series of grading tanks for supplying the 
reservoirs, and means for returning the used 
abrasive to the grading tanks. 

3. In a system for supplying abrasive to a 
plurality of grinding machines, means for 
maintaining a circulation of the abrasive past 
the several machines, means at each machine 
permitting withdrawal of a portion of the 
abrasive when desired, a series of storage 
reservoirs for different grades of abrasive, 
means permitting selective replenishment of 
the circulating system from these reservoirs, 
a series of grading tanks for supplying the 
reservoirs, and means for feeding new abra 
sive to the grading tanks. 

4. In a system for supplying abrasive to a 
plurality of grinding machines, a supply 
tank for the abrasive mixture, a conduit ex 
tending in proximity to the several machines, 
means for circulating abrasive from the sup 
ply tank through the conduit and returning 
the unused abrasive to the supply tank, means 
at each machine permitting withdrawal of 
abrasive from the conduit as desired, a series 
of storage reservoirs for different grades of . 
abrasive, means permitting selective replen 
ishment of the circulating system from these 
reservoirs, and a series of grading tanks for 
supplying the reservoirs. 

5. In a system for supplying abrasive to a 
plurality of grinding machines, a supply 
tank for the abrasive mixture, a conduit ex 
tending in proximity to the several machines, 
means for circulating abrasive from the sup 
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ply tank through the conduit and returning 
the unused abrasive to the supply tank, 
means at each machine permitting with 
drawal of abrasive from the conduit as de 
sired, a series of storage reservoirs for differ 
ent grades of abrasive, means permitting 
selective replenishment of the circulating 
system from these reservoirs, a series of grad 
ing tanks for supplying the reservoirs, and 
means for returning the used abrasive to the 
grading tanks. 

6. In a system for supplying abrasive to a 
plurality of grinding machines, a plurality 
of supply tanks for different abrasive mix 
tures, conduits extending from each tank 
past the several machines, and means for cir 
culating the abrasive mixtures through the 
conduits and returning the unused abrasives 
to the respective supply tanks, means at each 
machine permitting withdrawal of abrasive 
as desired from any conduit, a series of stor 
age reservoirs for different grades of abra 
sive, means permitting selective replenish 
ment of the different grades of ciculating 
abrasive from certain of these reservoirs, and 
a series of grading tanks for supplying the 
eSeTWOS. 

7. In a system for supplying abrasive to a 
plurality of grinding machines, a plurality 
of supply tanks for different abrasive mix 
tures, conduits extending from each tank 
past the several machines, means for circu 
lating the abrasive mixturesthrough the con 
duits and returning the unused abrasives to 

5 the respective supply tanks, means at each 
machine permitting withdrawal of abrasive 
as desired from any conduit, a series of stor 
age reservoirs for different grades of abra 
sive, means permitting selective replenish 
ment of the different grades of circulating 
abrasive from certain of these reservoirs, a 
series of grading tanks for supplying the 
reservoirs, and means for returning the used 
abrasive to the grading tanks. 

8. In a system for supplying abrasives to 
grinding machines, means for grading the 
abrasives, means for separately storing the 
graded abrasives in Suspension in a liquid, 
means permitting selective combining of the 
various grades to obtain the desired grade 
for use, means for continuously circulat 
ing this selected abrasive to and past the sev 
eral machines, and means permitting selec 
tive delivery of portions of this circulating 
abrasive to any machine. 

9. In a system for supplying abrasives to 
grinding machines, means for grading the 
abrasives, means for separately storing the 
graded abrasives in suspension in a liquid, 
means permitting selective combining of the 
various grades to obtain the desired grade for 
use, means for continuously circulating this 
selected abrasive to and past the several ma 
chines, means permitting selective delivery 
of portions of this circulating abrasive to any 

machine, and means for grading the used 
abrasive and returning it to the storage 
eS 

10. In an apparatus to supply abrasives 
to grinding mechanism, a series of grading 
tanks through which abrasive in suspension 
flows, a series of storage reservoirs into which 
the graded abrasives deposited in the grad 
ing tanks are withdrawn, means for feeding 
abrasive to the grinding machines, and means 
permitting selective drawing from certain 
of the storage tanks to supply the desired 
grade of abrasive to the feeding means. 

11. In an apparatus to supply abrasives 
to grinding mechanism, a series of grading 
tanks through which abrasive in suspension 
flows, a series of storage reservoirs into 
which the graded abrasives deposited in the 
grading tanks are withdrawn, the reservoirs 
being divided into a plurality of groups, 
means for feeding abrasive from each group 
to the grinding machines, and means permit 
ting selective drawing from any reservoirs 
in a group to supply the desired grade to 
that feeding means. Y 

12. An apparatus for supplying abrasive 
to sheet surfacing machines, comprising a 
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supply tank, a conduit extending from the 
tank past the machines and discharging back 
into the tank, means for forcing abrasive 
through the conduit, means for feeding 
abrasive from the conduit selectively to the 
machines, a series óf reservoirs for different 
grades of abrasive in suspension, means per 
mitting replenishment of the abrasive circu 
lating in the conduit and tank from the 
reservoirs, a series of grading tanks, means 
permitting discharging of the graded mate 
rial from the grading tanks into the reser 
voirs, and means for conducting the used 
abrasive from the machines to the grading 
tanks. 

13. In an apparatus for Supplying abra 
sives to grinding mechanisms, two series of 
grading tanks, means for alternately feeding 
abrasives in suspension to either series, a se 
ries of storage reservoirs into which the 
graded abrasives are withdrawn, a circulat 
ing system for feeding selected grades of 
abrasive to the grinding mechanisms, and 
means permitting replenishment of the cir 
culating system from the reservoirs. 

14. In an apparatus for supplying abra 
sives to grinding mechanisms, two series of 
grading tanks, means for alternately feed 
ing abrasives in suspension to either series, 
a series of storage reservoirs into which the 
graded abrasives are withdrawn, a circulat 
ing system for feeding selected grades of 
abrasive to the grinding mechanisms, means 
permitting replenishment of the circulating 
system from the reservoirs, and means for 
returning the abrasives used on the grinding 
machines to the grading tanks. 

15. An apparatus for supplying abrasive 
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to a sheet-surfacing machine, comprising a 
supply tank and a conduit leading from the 
tank past the machine and back to the tank, 
means for permitting abrasive to be fed from 
the conduit to the machine, means for main 
taining a continuous pressure on the abrasive 
in the conduit, a valve for intermittently 
closing communication between the dis 
charge end of the conduit and the tank, a 
series of reservoirs for different grades of 
abrasive in suspension, and means permit 
ting replenishment from the reservoirs the 
abrasive supply circulating in the tank and 
conduit. 

16. An apparatus for supplying abrasive 
to a sheet-surfacing machine, comprising a 
supply tank and a conduit leading from the 
tank past the machine and back to the tank, 
means for permitting abrasive to be fed from 
the conduit to the machine, means for main 
taining a continuous pressure on the abrasive 
in the conduit, a valve for intermittently 
closing communication between the dis 
charge end of the conduit and the tank, a 
series of reservoirs for different grades of . 
abrasive in suspension, means permitting re 
plenishment from the reservoirs the abrasive 
supply circulating in the tank and conduit, 
a series of grading tanks and means for dis 
charging graded abrasive from the grading 
tanks into the reservoirs. 

17. An appartus for supplying abrasive 
to a sheet-surfacing machine, comprising a 
supply tank and a conduit leading from the 
tank past the machine and back to the tank, 
means for permitting abrasive to be fed from 
the conduit to the machine, means for main 
taining a continuous pressure on the abrasive 
in the conduit, a valve for intermittently 
closing communication between the dis 
charge end of the conduit and the tank, a 
series of reservoirs for different grades of 
abrasive in suspension, means permitting re 
plenishing from the reservoirs the abrasive 
supply circulating in the tank and conduit, 
a series of grading tanks, means for discharg 
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ing graded abrasive from the grading tanks 
into the reservoirs, and means for conducting 
used abrasive from the machine to the grad 
in???? tanks. 
- Signed at Toledo, in the county of Lucas 
and State of Ohio, this 21st day of Decem 
ber, 1923. 

JOSEPH. P. CROWLEY. 


