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To all whom it may concern : 
l3e it, known that I, JoHN A. BECHTEL, a 

citizen of the United States, residing at 
Tarentum, in the county of Allegheny and 
State of Pennsylvania, have invented cer 
tail new and useful Improvements in Grind 
ing Apparatus, of which the following is a 
specification. The invention relates to grinding appa 
ratus. It has for its primary objects the 
provision of a simple apparatus which shall 
be capable of supplying one or more grind 
ing niachines with the exact kind of abrasive required for the operation then in progress 
while still keeping the other grades of 
abrasive in such condition as to be ready for 

mediate application to any one of the 
g inding machines as the occasion may re. 
fire, thus enabling the abrasive to be used to the best advantage; the provision of it 
system of the character specified for the 
circulation of the abrading material such 
as will serve to equalize the capacities of 
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the grading apparatus for all of the grades 
employed; the provision of a system where 
in the used and new material in the grades 
not suitable for the work being done at any 
particular time is separated and held in 
readiness for future operations; the pro 
vision of an apparatus simple in construc 
tion and compact in form wherein the abra 
sive employed may be used repeatedly and 
with practically no waste; the provision of 
an apparatus wherein any desired grade of 
abrasive may be supplied to a grinding 
mechanism without interfering with the 
other grades held ready for use by the ap 
paratus, or being used with other grinding 
mechanisms, and the provision of an appa 
ratus which may be operated substantially 

One embodiment of the in 
vention is shown in the accompanying 
drawings wherein Figure 1 is a plan view showing the gen 
eral arrangement of the apparatus; Fig. 2 
is a side elevation of a portion of the appa 
ratus, with certain of the parts thereof in 
section; Fig. 3 is a transverse section on the 
line III-III of Fig. 2; Fig. 4 is a side 
elevation of the apparatus, with certain of 
the parts partially broken away to more 
clearl v show the structure; and Fig. 5 is an 

end elevation of the apparatus shown in 
Fig. 4. Referring first to the general arrangement 
of parts as shown in Figs. 1 and 2, A, A are 
grinding tables which may be of any ap 
proved type and driven in the usual manner; 
IB, B and C, C are the runners ordinarily employed in the grinding of plate glass, 
which runners are of the usual construction 
and supported in the usual way; D, D are the troughs or drainage receptacles lying 
beneath and encircling the outer edges of 
the grinding tables and adapted to receive 
the mixture of sand and water from such 
tables during the grinding operation; E is 
the tank for separating the sand employed 
in grinding, into a plurality of different 
grades for use in series during the different 
stages of the grinding process; F is a drain 
age pit or sump to which the mixture of 
sand and water from the troughs D, D is 
conducted through the passages G.; H is a rotary pump for carrying the mixture of 
sand and water in the sump F to the grad 
ing tank E; H is a bin containing fresh 
Sand which is adapted to be supplied from 
time to time from the bottom of the bin to 
the sump F through the door I; and IK, IK 
are troughs leading from the grading ap 
paratus to the two grinding mechanisms, such troughs communicating at their lower 
ends with transverse conductors L perfo 
rated on their lower sides and extending 
across the grinding tables so as to supply the 
mixture of sand and water uniformly over 
such tables. In the arrangement just de 
Scribed, one grading apparatus is listrated 
as taking care of two sets of grinding mecha 
mism, but it will be understood that this ar 
rangement is merely illustrative, and that 
the grading mechanism may be used with 
any desired number of grinding mecha 
nisms-depending upon its capacity. In op 
eration the material supplied through the troughs IS to the grinding tables after use 
upon such tables is drained into the troughs 
D and returns to the pit or sump F from 
which it is pumped to the gracing tank E by 
means of the pump H, so that the material 
is used over and over again, the material 
too fine for use being washed out over the 
top of the tank as hereinafter described, and 
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fresh sand being supplied from the bin H 
from time to fine to take the place of the 
Small quantity of Sand which is wasted or 
which becomes broken up into particles too 
fine for reuse. 
The character of the grading apparatus 

will be readily understood by reference to 
Figs. 4 and 5. The lower portion of the 
grading tank E is conical in form, while the 
upper portion 2 thereof is cylindrical. The 
pump H is driven from a motor 3 (Fig. 5), 
such pump ti being provided with an inlet 
pipe 4 for carrying the laterial to be 
graded, from the sump F to the pinp, and 
has an outlet pipe 5 leading into the lower 
end of the grading tank E. iii the form of 
apparatus illustrated, two sets of pipes 6 and 
7 lead from different levels in the conical 
portion of the tank and have connected to 
their outer ends which lead through the sides 
of the tank, the flexible pipes 8 and 9. 
Either or both of the pipes 8 and 9 may be 
directed into the troughs K leading to the 
grinding mechanisms. 
pipe or pipes which do not lead to the 
troughs K discharge into the boxes 10 pro 
vided with pipes 1 leading back into the 
sume F. Suspended in the cylindrical por 

of the tank are a pair of fiexibie 
tubes 12, which tubes are open at their upper 
ends and at their lower ends pass through 
the side of the tank and carry the flexible 
tubes 13. These flexible tubes is can be 
made to discharge either into the trol glls 
K or into the boxes 10. The titles J.2 are 
suspended by means of the cords 13 passing 
over the pulley's 14, the lower end of each of 
the cords 13 being provided with a chain 
15 which may be inade to engage a sectiring 
device (not shown) whereby the upper ends 
of the flexible pipes 12 may be held at any 
desired elevation. An overflow opening 16 
is provided adjacent the tipper edge of the 
tank, from which opening a lipe 7 (iig. sity 
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5) conducts the waste material such as in and 
and sand too fine for use, to the Sewer or 
some other waste receptacie. 
- intermediate the ends of the cylindrical 
portions 2 of the tank is an outlet pipe is 
extending down into the tank as i dicated 
in dotted lines and governe? by the valve 

This trough 20 surrounding 

pipes 22, which discharge pipes, as indicated 
in Fig. 1, lead to the roughs or ditches D, 

ables and serve a func ID underneath the tal 
tion to be helreinafter described. . 
As indicated in Irig. 3, the bott in of the 

sand bin II, formed with Öonverging 
walls 23, -23, and the joining edges of these 

'sides slope toward the sump F as indicated 
in Fig. 2. By means of this arrangement, 
the sand in the bin may be readily conducted 
to the sump, such passage being controllied 

The other flexible. 

- 19 and leading to the trough 20 are two 
blanches 21. - 
the tank is provided with a pair of discharge 

3,333,334. 

by means of a sliding door . In order to 
facilitate the movement of the sand down 
the inclined bottom of the bin, the pipes 26 
are provided along the inclified sides of the 
hotton as indicated in Fig. 3, and : third 
line 27 extends along the extreme lower 
edge of the bin. These pipes are supplied 
with water outlets, and by this means the 
feeding of the sand out of the bin and to the 
slip F is greatly facilitated, and all of the 
sand in the in may be fed out, without diffi 
claity. The small cheel valve 2S governs the 
pening at the lower end of the draining 

tail, sich shall valve being (perated by 
naeans of the roe 29 exte) cling over the 
pulleys shown. - - 

it will be seen that when the pump is op 
erated, the materia from the sump F is 
forced up throigh the grading tank E. and 
the sand in the water is graded according to 
its size, the larger particles occupying a po 
sition adjacent, the botton of the tank, and 
the grades becoming finer and finer as tie 
top of the tank is approached. For the first 
'ough grinding of the plate of glass, the 
arse grades of sand are required, and in 

lie operation of the apparatus, when the 
grinding is first begun, the flexible pipe 8 
coinected to the pipe 3 is introduced into 
the trough I, the other piles 9 and 13 carry 
is the iner grades of said and being in po 
sition so as to discharge into the box. 10. 
When the grinding has progressed for a 
given itine, and a finer grade of Sand is re 
qired, the pipe or hose 8 is withdrawn from 
the trough is and the pipe or hose 9 inserted 
in such trough. After the grinding with 
this particular grade has been concluded, 
the upper end of the pipe or hose i2 is low 
ered to a position adjacent, the lower end of 
the cylindrical part 2 of the tank or to a 
i.evel in the tank occupied by the exact grade 
desired, and the pipe 13 is placed in the 
tfoligh K, the pipes 8 and 9 it such tire is: 
charging into the box 0. As the grinding 
progresses and finer and finer grades of Sand 
are required, the pipe 2 is raised step by 
step by means of chain 15 at the end of cord 
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13 until the finest gradé of $22d. is usée 
and the grinding operation is coincided. 
The several links in chain not only serve 
to secure pipe 12 in the prope; position by. 
engaging with the stop not shown, but it 
also enables he operagg to determine the 
exact, position of tie free end of zig fiexibie 
pipe 12 in the grading apparatus So he there 
by knows the exact grade of abrasive being 
delivered to the grinding mechanism at any 
stage of the operation. o 

it is desirable during the operation as 
just described that the upward velocity in 
the tank may be such that none of the sand 
suitable for use shall he washed through 
the outlet 16, and in ordel' to regulate this 
upward veilocity of the water through the 
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upper portion of the tank and prevent a 
waste of any of the grinding sand, the 
outlet pipe 18 controlled by the valve 19 
is provided. The opening of this valve 19 
reduces the upward velocity of the water 
in the tank above the lower end of the pipe 
18 to such an extent that only the mud and 
those portions of the sand unsuitable for 
grinding are washed away through the over 
flow 17. The mixture this withdrawn 
through the outlet 18 passes thi'olgh the 
trough 20 and thence through the pipe 22 
to the trough or gutter D (see Fig. 1), and 
thence back to the sump IF. The material 
thus withdrawn is therefore not wasted, but 
is returned for use, and the returning of 
the mixture to the gutter ID performs a 
useful function in that it assists in washing 
out the gutter and keeping it clean, thus 
reducing or eliminating the amount of clean 
water which would otherwise lave to be fur 
nished to the gutter in order to Wash it out. 
The mixture of fine sand and water, because 
of its specific gravity, constitutes a better 
washing medium for the coarse sand in the 
trough than clear water. The placing of the 
valve 19, above the inlet" to the pipe 18 is 
advantageous in that the head of water, at 
the valve 19 and its velocity, is reduced, thus 
reducing the cutting action of the sand on 
the valve. Similarly the use of the trough 
20 is advantageous as the pipes 21 discharge 
into such trough at relatively low velocity, 
whereas if such pipes were connected di 
rectly with the pipe 22, the suction from 
such pipe 22, due to the added head, would 
increase the velocity of flow past the valve 
19 and the consequent cutting action of the 
sand. It will be seen from the foregoing that 
the operation of the apparatus is substin 
tially continuous and that the amount of 
waste is reduced to a minimum. Any de 
sired grade of sand may be withdrawn from 
the tank at any time, without disturbing the 
grades above or below the point of with 
drawal, and the apparatus is always in con 
dition for use. When the grinding mecha 
mism is not being operated, all of the pipes 
or hose 8, 9 and 13 discharge into tie box 
10, and the material is returned to the stimp 
F and again circulated through the appara 
tus. The pump II may thus ende'eh ()p- 
erate continuously, regardless of the opera 
tion of the grinding mechanisin, and as a 
result, the sand in the water is maintained continuously in suspension, and there is no 
clogging of the parts due to the settling of 
the sand. 

- It will also be readily understood that no 
matter whetler one or more grinders are in 
operation or whether no grinder at allis 
in operation, the discharge from the various 
pipes leading from the grading tank remains 
costant, thus instiring the same upwaid 
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velocities in all of the horizontal planes in 
the grading tank so that irrespective of the 
character of the work that is being lone, the 
various grades will alway's lie at approxi 
mately the same position in the grading ap 
parat is, this insuring a inifornity of top 
eration not easily othe' wise olotained. 

It will also be apparent that clue to the 
small capacity of the lower part of the coni 
cal portion of the cone, the capacity of the 
grader to hold the larger grades or coarser 
particles is comparatively small in propor 
tion to that part of the grading apparatus 
whicl holds the file' portions of grading 
material; but, in as nich as these coarser gracles are continuously discharging from 
the lower portion of lic cones into the samp 
F, the capacity of the system to hold the 
lower gracles is increased by the capacity 
of the stump l. This increase of the ca pacity of the system is very advantageous 
as it enables the apparat is to be operated 
under widely varying conditions as regards 
the amount of coarse said that is introduced 
into the system from the in II. lf it were 
not for this feature of the apparatus and 
too great il (untity of sand was introduced 
it to the system, it woull all accumulate in 
the bottom part of the grader E and seri 
c isly interfere with its operation. On the 
(ther hand the upper portion of the tank 
alive acts as a collector or trap for fine 
sand, such fine sand accumulating until the 
lesired proportion of sand to water neces 
sary for the loest results in grindling is se 
cured. This tipper portion of the tank this 
constitutes a supplemental grade; super 
losed upon the lower part of the tank. 

Furthermore, the labor of getting the sand into suspension again incident to an 105 
intermittent operation is eliminated, and 
the apparatus is in condition for operation 
just as soon as the grinding mechanism is in 
shape to receive the sand. Another advan 
tage incident to the apparatus is due to the 
fact that a plurality of grinding mecha 
nisms may be fed from the same grading ap 
paratus, and this operation lay be carried 
on whether the stage of grinding is the same 
in the various grinding mechanisms or not; 
that is, rough grinding may be carried on in 
one grinding mechanism while fine grinding 
is being carried on in another mechanism, 
such function being incident to the fact that 
cine grade may be withdrawn from the ap 
paratus without interfering with the posi 
tion of another grade. 
As a further function incident to the use 
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of the regulating valve 19, it will be seen 
that the use of this valve permits any de 
sired upward velocity of fluid in the tank 
below the lower end of the pipe 18 without 
increasing the velocity above such lower end 
or without washing away any of the sand 
suitable for use through the overflow .16. 130 
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the parap i to give any de 
the pipes 6, or 12, with 
overflow and consequent S 
seen that all of th& sand in the system is 
always l'esdy for iss, so that the capagity of 
the system is governed only by the com 
bined capacity of the stamp aid grading 
talk. 
Another great advantage 65 ti 

shows is that io way red to regi . 

late the character of the inixture, which, 
from the varicias operations in the task, 

ses either to the slip or the grinding table, 
tifickii. t; being exiraxinely 

which will stad a 
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of continuously circuiating the material 
through the tank without passing to the gii liaig inachine yhe such grinding ima 
chine is out of operation, such method of 
greation being just as applicable to a grad 
ing tank in yhich the discharge is secured 
by means ather than gravity, as in appa 
rails having a gravity discharge. Other 
in eans aside froin the rotary pump. Inight 
also obviously be employed to carry the inix 
illie upward from the drainage receptacle, 
without departing from the spirit of the 
inyentic: , - 
The apparatus is not limited in its uses to 

the grinding of the faces of sheets of plate 
glass, 
or six-oathing operations aid on other sub 
stances besides glass wherein abrasive and 
water are employed, the drawing being 
merely it astrative of one of the more in 
portant uses of the aparafus. in some 
cases it may be desirable to lise only one 
grade of abrasive viti each grinding or 
shootining mechanish and shift the article 

tiechanish supplied with one grade 
{}f a brasive io 3 mather lechanisia supplied 
with a $ities' grade of abrasive, the number 
of saií is aail the character of the grinding 
in echii is is being dependent 1: poin' the chair 
acte: ; ; ; he surface being recticed. 

i laying has described iny invention and 
itstrated is rise, shat claii as new and 
klasii cure by letter's 'at eit, is the 

i. The combination with a grinding mech 
ani - 

iyater, and a drainage 'e stacle beneath the 
griniing techanism for , &ceiving the said 
aixture frolin such grinding mechanism 
after use therewiih, of a grading device 
adapted it) gracie the abrasive in the said 
mixtfire, means for conducting the mixture 
of abrasiye and water from the receptacle 
to the grating device, and neans whereby 
the mix tire of abrasive and water may be 
conducted either to the grinding mechanism or so he drainage receptacle whereby it may 
be airegisted continuously through the 

ing deviee without passing to the grind 
. 

3. The combination with a grinding 
seeia!;isms enploying a mixture of abrasive 
and water, and a drainage receptacle be 
eity the grinding mechanism for receiving 

the said inixture from sich grinding mech 
fies' rise therewitt, of a grading de iii) Si i 

said mix tre, means for conducting the mix 
itage of ab'; sive ind water from the receptar. 

and water may be circulated continuous through the grading device withgut p3 
to leg: incing inccihanisi, or 2x2y bet. 

grinding mechanism. 

so the grading device, and a movable . 
soldietor whereby the mixture of abrasite 
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3. The combination with a grinding 
mechanism employing a mixture of abra 
sive and water, and a drainage receptacle be 
neath, the grinding mechanism for receiv ing the said mixture from such grinding 
mechanism after use therewith, of a grading 
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device adapted to separate the abrasive in 
the said mixture into a plurality of different 
grades, means for conducting the mixture 
of abrasive and water from the receptacle to 
the grading device, means whereby any one 
of the grades in the grading device may be 
conducted from the grading device to the grinding mechanism while maintaining the 
other grades in suspension in the grading 
device, and means for returning a portion 
of such other grades to the drainage recep 
tacle during the application of the one 
grade to the grinding mechanism. 

4. The combination with a grinding 
mechanism employing a mixture of abrasive 
and water, and a drainage receptacle be 
neath the grinding mechanism for receiving 
the said mixture from such grinding mech 
anism after use there with, of a grading device adapted to grade the abrasive in the 
said mixture, means for conducting the mix 
ture of abrasive and water from the recep 
tacle to the grading device, and a conductor 
leading to the grinding mechanism and 
movable vertically in the grading, device 
whereby any one of the grades thelein may 
be withdrawn and delivered to t the grind ing mechanism without withdrawing the 
other grades. 5. The combination with a grinding 
mechanism employing a mixture of abrasive 
and water, and a drainage receptacle for 
receiving the said mixture from the grind 
ing mechanism, of a grading tank, means 
for forcing the mixture from the drainage 
receptacle upward through the tank, an 
overflow passage leading from the tank, a 
conductor for carrying the material graded 
from the tank to the grinding mechanism, 
and a regulating passage intermediate the 
ends of the tank and leading back to the 
drainage receptacle, whereby the amount 
of overflow and the upward velocity of the 
liquid in the tank above the outlet from the 
tank of such last passage may be regu 
lated. 6. The combination with a grinding 
mechanism having a table and employing a 
mixture of abrasive and water, of a drain age trough in position to receive the dis 
charge.from the table, a sump for receiving 
the mixture from the trough, a grading 
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tank, means for forcing the mixture from the stump upward through the grading 
tank, an overflow passage leading from the 
tank, a conductor for carrying the material 
graded from the tank to the grinding mech 
anism, a passage leading from the tank in 
termediate its ends to the said trough, and 

5 

a regulating means in the said last passage 
whereby the amount of overflow and the 
upward velocity of the liquid in the tank 
above the outlet of such passage may be 
regulated. 7. The combination with a grinding 
mechanism employing a mixture of abrasive 
and water, and a drainage receptacle for 
receiving the said mixture from the grind 
ing mechanism, of a grading tank, means 
for forcing the mixture from the drainag. 
receptacle upward through the tank, an 
overflow passage leading from the tank, a 
conductor for carrying the material graded 
from the tank to the grinding mechanism, 
a passage leading from the tank intermedi 
ate its ends to the drainage receptacle, a 
regulating means in the said last passage 
whereby the amount of overflow and the 
upward velocity of the liquid in the tank 
above the outlet of such passage may be 
regulated, and means whereby the mixture 
in the tank above the said outlet of such 
Prs. may be withdrawn from the tank. 8. The combination with a grinding mech 
anism employing a mixture of abrasive and 
water, and a sump for receiving the drain 
age from the said grinding mechanism, of a 
grading device, adapted to grade the abra 
sive in the said mixture, means for conduct 
ing the mixture of abrasive and water from 
the sump to the grading device, and means 
whereby the mixture of abrasive and water 
may be conducted from the grading device 
either to the grinding mechanism or back 
to the sump and circulated in an uninter rupted cycle without passing to the grind 
ing mechanism. 9. The combination with a grinding mech 
anism employing a mixture of abrasive and water, and a sump for receiving the drain 
age from the said grinding mechanism, of a 
grading device adapted to grade the abrasive 
in the said mixture, means for conducting 
the mixture of abrasive, and water from the 
sump to the grading deviée, means whereby 
one of the grades in the grading device may 
be conducted from the grading device to the 
grinding mechanism without disturbing the other grades, and means whereby such other 
grades are continuously circulated from the 
grading device to the sump and back to the grading device again without passing to the 
grinding mechanism. 10. The combination with a grinding 
mechanism employing a mixture of abrasive and water, and a drainage receptacle for re 
ceiving the said mixture from the grinding 
mechanism, of a grading tank, means for 
forcing the mixture from the drainage re 
ceptacle upward through the tank, an over 
flow passage leading from the tank, a con 
ductor, for carrying the inlaterial graded from the tank to the grinding mechanism, a 
passage leading from the tank intermediate 
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which the said passage discharges, axis. 
ceiver to the drainage receptacle, the said: 
passage serving to reduce the amount of 
overflow and the upward weiocity of the 
iiquid in the tank above the outlet, for the 
tank of the said passage. 

11. The ceilination with a grinding 
mechanism employing a mixture of abrasive and water, and a drainage receptacle for re 
ceiving the said mixture from the griding 
mechanism, of a grading tank, means for 
forcing the mixture from the drainage re 
ceptacle upward through the tank, an over 
flow passage leading from the talk, a con 
ductor for carrying the material graded 
from the tank to the giinding mechanisian, a. 
passage leading from the tank interinedi 
ate its ends, the said passage extending up 
ward and then downward and discharging 
to the drainage receptacle, and a regulating 
valve at the upper portion of such last, pas 

25 
sage for governing the flow therethrougi. 

12. The combination with a grinding 
mechanism employing a mixture of abrasive 
and water, and a shrap for receiving the 
drainage from the said grinding mechanisia, 

30 
of a grading device adapted to grade the 
abrasive in the said mixture, heans for con 
dueting the mixture of arasive and water 
from the Sump to the grading device, means 
for conducting the graded mixture to the 

35 
grinding mechanism, a bin having a hoiper 
bottom adjacent the stump, and pipes with 
outlets adjacent such botton for washing the 
sand in the bin to the Sump. 

13. The combination with a plurality of 
grinding mechanisms employing a mixture 
of abrasive and water and means for collect 
ing the drainage there from, of a single grad 

i 

a conducior passage leading from said : 

ing device adapted to separate the abrasive 

2,083,834. 

its eiids, a receiver above the grinding hab' in the said mixture into a plurality of dif 
ferent grades, means for continuously con 
ducting the drainage from the said grinding 45 
echanisms to the grading device, means. 

whereby any one of the grades in the grad 
ing device may be conducted to any one of 
the said grinding mechaisms, and means 
whereby other grades in the grader may be 50 
simultaneously conducted either to other of 
the grinding mechanisms or to the means for 
collecting the drainage without passing to 
the grinding mechanisms. . . . 

14. The combination with a plurality of 55 
grinding mechanisms employing a mixture 
of abrasive and water and means for col 
lecting the drainage therefrom, of a single 
grading device adapted to separate the 
abrasive in the said mixture into a plurality 60 
of different grades, means for continuously. 
conducting the drainage from the said 
grinding mechanisms to the grading device, 
means whereby one of the grades in the 
grading device may be conducted to one of 65 
the grinding mechanisms without disturbing 
the other grades in the grading device, and 
ineans whereby a different grade may be si 
an ultaneously conducted to another grinding 
in echanism without disturbing the other 70 
grades in the grader, a continuous and un 
iiiterrupted circuiation of the two grades to 
tle grinding mechanisms and back to the 
grading device being maintained, and the 
in Stie 
grade the mixture in the grading device. 

in testimony whereof. I have hereunto 
signed my name in the presence of the two 
subscribed witnesses. 

JOHN A. BECHTEL. 
Witnesses: 

ETITIA A. MYERs, 
ARCHY5'o';. MARTIN. 

returned to the grader serving to 75. 

  


