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JOHN WILLIS, OF KAE, RENNSYLVANIA ASSIGN pigg My '': Aisi Yy:OR, KANE; PENNSXIIVANIA, A6RdRAT6N 

''': i: -iti 941, ; ; ; ; ; ; ; ; , ;", 
SAND-GRADING APPARAT 

PATENT OFFICE. 
!... . . . ui-1, - . . . . . . . . tis For GIAssigil NDY i? MACHINEry. 

dI223,461, , , . 
specification of Letters fate . . . . . Patentect Apr. 24, 19t - - 1...au, p 

Application fled 9ctober 18, 1915, Scrlal No. 56,348, Renewed Aligust 28, 1916. serial No. 117,383. 
To all when it inia/boncern: . . . Beit knowl; tilet I, John WILLIs, a citi 
ach of the United States, residing at Kane, 
iritlécourity of McIKean and State of Penn. 
sylvania, have it?visited certain new and is: fill initioyemgrits'ii?' Said. (iracling Ajita. 
ratusifolii Chiss (riding. Maclifiery, of 
which the followi?ig is is) b i? :atic) . . My "inve?tion relites to in provely ent: it 
aspirats for griliding late glass, and lar. 
tii:till:ly refe's to ini: Is for classifying t ( 
said or its risilla::it: used, rollecting, it is 
scpirits' receflicles, transferring it with 
waterto'(-2'd tablk for the grinding opera 
tion, collecting and returning the sand and water to the classifying apparatus, adding 
newab to the: circulation from time to 
time, and eliminating the waste material. 
A preferied embodiment of the invention 

is illnistrated in the: accompanying drawings, 
in which - Figtre' 1:5s, a plai vicw of an apparatus 
utilizing" jihy' invention, and showing it in 
conne&lion with the usual plate glass grind 
ifig table: ; : . . . Fig 2 is onal elevation of Fig. 1, 
showing the relative position of the sand 

estinicated by the line JII. III of 
igi: 'i'if it f is . . . . . . . . 
Fify is a siniili éw partly broken 

ne IV, IV: of Fig. 1 
Fig. 5 is a plan view showing a series of diverging classifying is selliesthit similar to inlession in fig1. 

. . . . . " 

longest treat the nt. The, successive finer 55 
glades are then furnished, with water, fin isling the grinting operation prior to the 
einery treatment. . . . " . . Sand has bcc customarily used for this 
Work for ally ye: is; the file sails Švarc (; c. 
collected, in Saif its, it willicly flicy wer. 
?: (6ileel for a stre: ?low if from l.c. 
tille over at it is, siilar the well If y! slit.: li little () they apparat is 
las. Yet I) tic: g- his ess's have lice E. 
tised tilizing warrl ?low of water for the 
}lli (1st () St: I - it i? (; S: it (, vario. 
grille's or Strata in suspensioi, the sand tie 
keing talken of from the various levels, and 
used on the tabl, or stored for futuro use as 70 
needed. . . . . Sandby its nature, tends to settle into compact masses uy gravitation through a 
quiescent mass or lody of water, or to re 
Jnan in suspicision in the presence of an 75 
opposing upy a 'd current... it niny be car 
ried along in a horizontal strein, from which it will plcipitate by gravity, depend 
ing on the rate of flow of the current, depth 
of fail, etc. Th: latter is linerely an illust'a - 80 
tion of well-k I own phenonent of nature, 
in connegli ()) \'ith the biods of stieams or 
rivers. x ; : . . . . . Ih my invention, I in tilize the gravitating 
tendency of sand in a quiescent body of S5. 
water, or in a borizontally flowing streams 
ending to fift deposit the heavier and larger grains, aid successively those of 
Smaller and lighter size and weiglit, by pre 
cipitation. I have utilized for such purpose 90's, 
a Series of :ompartments of "E. 
through which a stream of water carrying 
the sands in suspension, is caused to circu 

i0. Fig.6 is assiriyilar jew. showing a. in di- late in its corse frolin the grinding table: 
CfgSc, ing dayliss in Ventually back thereto, and I employ 952 'Filiis's transtersesectional viewindi- Inns for lositively renoving and Supply 2 hit the libre Islay II of Eig, ..., ing the siidae needed from the various col *''Fig. 8 is titasessional detail Yiey showing gencies to the glass griniding table. 

45, a modification, ris ...: 5. E. tilized, in connection with the E.aisals processisi hate been utilized in lässig cli'ules' still the horizontally, 190 
'o EEE E. figyeling Stre therethrough and these, gliss a disthematerial for it bassifying Sier8 disr g wall constiuction-wl ereby. 
SEE. S. EEE, SE. Spic9arse: Streilirits folizontil travel, thereby cor. * Elysiliittarious 

- 

... 's 

trussity: it is is . . . sigis Sirihleirilegin SE; *?sibly the coast Ratolities 
. 

'... A r - T1, h - Er'.1: . igliding rolefatignyi-ustally requiriga, E. of the susp 

al 
- Jes 29singly ind proportionately decreas: 1.95 
his it : v. ... . . . . . . . as b. ignately effeing gore fapid preoipitation its speed to movement, and this propor 

fenied sands as the horizontal 
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stream passes over the several collecting 
chambers. 

Referring to the accompanying drawings, 
showing preferred embodiments of the in 
yention 2 represents the usual glass grind 
ing table rotatably mounted upon any suit 
able support, having the usual surrounding 
collecting gutter 3 for the centrifugally dis. 
charged sands and water, leading back 
Yardly to a screen 4 which is interposed in 
the course of flow to the preliminary receiv 
ing pit or chamber 5. w 
Superimposed above the rotatable table 2 

are the usual grinding runners 6, 6, of well 
known construction, underneath which the 
glass plates are rotated by the table 2, in 
connection with the supply of abrasive and 
water, and the customary shoes of the run 
e. 

A distributing trough 7 of any suitable 
construction is usually located above the ta 
ble at or about its middle portion, whereby 
to distribute the sands and water to the 
table, and between the runners, as it is de 
livered to the trough by either one of the 
conveying pipes hereinafter described. 
- The preliminary receiving chamber 5 is 
located, as shown in Fig. 1, adjacent to the 
table and to the circulation channel there. 
fronn, to receive all of the water and sand as 
it is washed off from the table, and to Rlso 
receive additional quantities of fresh coarse 
sand from time to time. For such latter 
purpose, a coarse sand box or bin 8 is lo 
cated at any convenient position and eleva 
tion, whereby coarse sand may be delivered 
by conduit 9, in connection with a stream of 
water from a hose conduit 9 leading to the 
screen 4, whereby to deliver fresh sand into 
the circulation and the primary pit 5 of 
preliminary grader A. Such sand, with the 
water from the table, together with the al 
ready used sands washed therefrom are thus 
all discharged into the preliminary chamber 
5. in which the coarsest and heaviest sand 
will fall to the bottom. 
The lighter and finer sands, comprising 

the various grades to be classified by the 
later treatment, pass horizontally over an 
intervening partition 10, into an adjacent 
chamber 11, from which leads a suitable 
overflow. 12 at any convenient point, so as to 
avoid flushing of the chambers 5 and 11. 
The said chambers, as thus constructed, 

form a primary grader by which the sands 
are initially separated into two grades to 
wit, coarse sand; and all finer sands which 
are sufficiently light and small to be carried 
over the top of partition 10, by the horizon 
tally moving stream. . . . . 
The coarse sands thus collected in cham 

ber 5, are removed therefrom by any suitable 
means, as an airlift pump 13, haying a sup ply pipe 14 leading to the distributing 
trought at the middle portion of the table. 

1228,481 

The air lift pump, if used, is provided with 
the usual air supply line 15 for the purpose 
of actuating the pump. 

All of the finer grades of sand collected in 
compartnent 11, which are intended for use 
when re-classified into their several sub 
grades, are in a similar manner carried by 
pipe 16 and air lift pump. 17 over to tho 
secondary grader B. 

If desired, the inlet end of nir lift pump 
17 may be extended in the form of a goose 
neck 18 upwardly to any desired level above. 
the bottom of chamber 11, of primary 
grader A, whereby to take the collected 
sands from above the bottom, and also utiliz 
ing the gravitating tendency of the water 
contents of chanber 11 in facilithting the 
action of the air lift pump. 
The secondary grader B, like primary 

grader A, is also located in convenient rela 
tion to the rotatable table 2 for distribution 

70 

75 

80 

85 

of the sands thereto, and comprises a series. 
of sluice boxes or collecting chambers b, l', 
b", b, preferably arranged in alinement, one 
beyond the other, separated by intervening 
partitions 19, 20, and 21 respectively, of sub 
stantially the same height, thereby provid 
ing for a horizontal flow or current of wa 
ter thereover, from one end to the other of 
the entire secondary grader and its series of 
collecting chambers. 

Pipe 10 discharges the sands and water 
into the first compartment b, a surrounding 
housing box or cover 22 being referably 
employed to prevent RE hd insur. 
ing the depositing of all of the cater and 
sands into the chamber b. y 
At its other end an overflow RE 23 leads from the last collecting chamber b 

by a suitable trough back to the space sur 
rounding the table, and eventually, by gut 
ter 3, to the circulation. A similar overflow 
connection for the first chamber b may be 
provided, as indicated at 24, such overflows 
having adjustable gates or shut-off devices, 
as desired. 
For the purpose of facilitating precipita 

tion of the finer sands through the substan 
tially quiescent contents of the severn cham 
bers b, l', b, b, it is desirable that the longitudinal travel therethrough, of the 
main horizontally traveling stream, shall be 
as long as possible, and that the If of the 
current shill be gradually retirrded or, less 
ened. 

For such purpose I have gradually wil 
ened the channel by diverging one of the 
said walls 25, of compartnents l', b, b, 
thereby correspondingly reducing the rate of 
flow therethrough, while the initial chanber 
b is of the narrowest width, but somewhat 
longer. The increased travel through the initial chamber 5 facilitates the depositing 
of the sands of the desired fineness, being 
the coarsest of the assembled fine sands, into 130 
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the first compartment'l, all of the remaining of the sand grader, comprising, as series of 
... Sands passing oyer the first barrier or parti : chambers bb,b,b,b,bbi, espectively, hay 

tion, 19. Continued travel of the current sing the diverging walls 25' 25, at each side 
over the successive compartments bib',b,b', of the central chambered portion of the 

5 and the intervening barriers 1920, and 21, , grader, the several paris phe - . . . . . . . . . .s - r - - - - - - - - Sebago 

through the horizontally widening channel, substantially the same as already described 
traveling at siccessively and relatively slower as to the construction: disclosed in the pin rates of speed in its passage throughout the cipal figures of the drawing and identified 
entire series of chambers, permits the gravi- by similar numerils, E. . . . . f ... 10' fatigri of the successively finer. and lighter: 'It will be readily understood that the 
sands through the quiescent lower bodies of gree of slope or livergence of theside 35' 
water. and effects their collection in the bot- may be varied to suit the conditions of 
tons of the several chambers. . . . . . . . installation, rate of flow desired, (Ster These bottoms, as showri in Fig. 3, are deposit, or various other matters within the 15, preferably sloped downwardly toward their control of the designer or build f Also, so 
middle portion, and each chamber is con-... that the first chamber, bmay also layedit 
nected with the outlet pipe 26.27, 28 and 29, verging walls in tead of parallel, Siils respectively, each of which pipes in turn is shown the advár tage being in the gid 
connected with... a manifold 30 leading to reduction of flow of the horizoi 

20 pump 31 driven by hotor 32. A delivery whereby to drop cut of the ii. 
pipe 33 leads from pump 31 over to the mid of Sand desired to be eliminated 
dleportion of the table, where the sand and current into the ucceeding coi 
water drawn fivoniany, particular compart- . In Figs. 6 and 'I slowii 

... ', ment of the secondary grader is positively... modification of the retarded' 
25 discharged into the trough 7, and therefrom, tion idea, comprising a seii 

to the table. . . . . . . . . . l, bbb, lib', b25, 2bb 
. . . . As will be observed the collecting por- partitions 19, iO, 

tions of the various;..chambers of the sect overflow passage: 39though thi 

2 glides 85 
in the inefit ill fijither 

ent utiliza 

several; collecting chambers and carried up- means, and by also spacing'th 
85, wardly sufficiently high to be discharged titions at successively i 

upon the table, which function is performed apart, if desired. I inst 
by the motor actuated pump 31. . . . . . . of the channel thought périboj 

. Each of the connecting pipes, 26, 27.28, the compartments, sticcessively; fl. 
. . . . and 29, respectively, leading to manifold 30 fecting the desired grifelial re 
.40 is provided with a controlling y'alve 34, have speed of travelind the resulting 

; : ... ing an actuating lever 35, which may extend tion of the Sand: into the 'several 
... outwardly underneath the grader B for easy ments, in the same manner: 
. . . manipulation by the workinan, so as to en. Scribed. . . . . . . . . - . ... 'able, him to open the valve of the particular. By collecting he several grades of sand . 
45 connection, desired, according to the grade by natural precilitation through practically ho 

of sand to be supplied to the table. stillor. quiescent bodies of water into Évhigh - 
For the purpose of flushing manifold pipe they are deposited through, and: from a 

... 30 or its branch connections 26, 27, 28.29, at superimposed horizontally; flowing stream. 
... any time, I provide a water supply system of gradually decreasing speed utilize the . . 

... 50 consisting of a main supply pipe. 36 and natural gravitating tendency of theisand, as 115. 
. . . manifold 87, haying valve controlled branch controlled by its size and weight-and-there 

. . . connections. 3S leading to the several pipes by insure the collection of a series of grades. 
mentioned, whereby either of such branch of successively r:duced size and weight, for 
connections may be opened to supply a flush utilization in tha. same: order; without the 

55'-ing flow of water to clear out the pipes if necessity of resorting: to any artificial or 120 
: desired. . . . . . . . . . . . . . . . . . . . forced separatic n, suspension opprecipi 
... Ordinarily, the several grades, of sand be tation of these eral grades; by the use of 
ing deposited and gravitated will collect in v 

. . . . .thecentral: bottom portion of each compart 
is . 60 ment, and will be pumped therefoin and 

a- 105 

125 
... supplied to the table as needed the oyerfloy ring 

- of water and surplus San --- sand coilssover . nary-ger A . 
vers, the sand 13D 

...to the circulationin coi 
sand from the bin fic 
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25 

... the main interior. 

of the contents of the tank. 
. The advantages of the invention are that 
it provides a system of sand grading utiliz 

a 

and water between the end wall c' of the 
secondary grader B and an gie inner 
wall c' having a lower inwardly 
ledge c, providing a reduced aperture c, 
through which the sand and water pass to 
By this means I insure an absolutely calm 

flow of the water from the first to the sec 
ond compartment, the sand and water be 
ing thus thrust toward the straight inner 
side of the tank and falling quietly into 
the interior. The construction also avoids 
the creation of any reverse or upward flow currents, thereby facilitating the quiescence 

ing natural forces, by Rey digits the primary and secondary graders, an 
using the positively acting transporting 
mechanism and the several other parts as 
above described, . 
The invention is comparatively simple in 

construction and economical to build and 
maintain in order. It performs its func 
tions to the desired degree, facilitating and 
cheapening the grinding operations, and is 
at all times under the control of the oper 
ator, while utilizing all of the coarse sand 

S5 

O 

45 

to: 

to destruction, and providing for renewal 
of fresh sand as needed during the grind 

aving thus described my invention, what 
I claim is: 
in E. 

1. Apparatus for classifying abrasive ma 
terial for a glass grinding machine com 
prising, in combination, with a glass 
ing table, means for collecting the abrasive 
and water, a partitioned primary tank 
adapted to receive the abrasive and water 
from the table and having a plurality of 
communicating closed bottom chambers, 
means for delivering coarse abrasive and 
water from one of said chambers to the 
table, a secondary grading tank having a 
series of settling chambers and intervenin 
partitions, means for removing sand an 
water from the other chamber of the pri 
mary grader to the first settling chamber of 
the secondary grader, a manifold pipe hav 
ing connections leading from each settling 
compartment of the secondary grader, a 
pump connected with said manifold pipe, 
and a delivery pipe leading from said pump 
to the table. 

2. In combination with a glass grinding. 
table, a primary. grader.aidapted to receive 
the overflow the efrom means for supply 
ing fresh abrasive and water to said pri 
abrasive and water from the primary 
grader and delivering it to the table, a sec 
ondary grader. haying a series of compart 
ments of gradually increasing width, sepa 
rating partitions between said compart 

inclined 

grind 

mary grader, means for removing coarse 

1223,481 

ments adapted to provide for a flow there 
over of the water and abrasive in suspen 
sion, means for removing finer abrasive and 
water from the primary grader to the first 
of said chambers, a pimp, a conduit con 
nected with said pump and with the bottom 
of each of the chambers of the secondary 
grader, and a delivery pipe leading from 
the pump to the table. 

3. In combination with a glass grinding 
table, a secondary grader having a series of 

70 

75 

settling compartments and intervening par 
titions, the cross area of said compartments 
increasing from one. to the other in the 
direction of the flow, means for removing 
abrasive and water from the lower portion 
of each compartment and delivering it to 
the table, and means for supplying A. 
and water to the first of EP compartments 
and for preventing splashing therein. 

4. In combination with a glass grinding 
table, a sand grading tank having a series 
of collecting compartments extending be 
low the level of the table, positively acting 
means for downwardly withdrawing the 
contents of each compartment singly and 
for lifting said contents and delivering the 
same above the table, means for delivering 
abrasive and water to the first of said com. 
partments, and overflow means for carry 
ing of surplus water and material. 

5. In combination with n glass grindin 
table, a settling tank having a series o 
communicatingchambers separated by trans 
verse partitions below the normal level of 

. 85 

00 
the water, said compartments having gradu- . 
ally diverging side walls whereby to in 
crease the cross area of the several com 
partments successively and effect a gradual 
dimination in the progress of the current, 
means for delivering abrasive and water to 
the first of the said compartments, means 
for carrying of surplus water and abrasive, 
and positively acting means for withdraw 
ing the contents of each compartment indi 
vidually and for delivering it to the table. 

6. In combination with a glass grinding 
table, preliminary collecting chambers for 
collecting the overflow therefrom and for 
separating the contained abrasive into a 
plurality of 
having a plurality of settling compartments, 
a splash wall barrier located at the inlet po 
sition of the first of said compartments, and 
a conduit and netuating means therefor 
adapted to convey abrasive innd water from 
one of the preliminary collecting chambers 
and to deliver the same behind said barrier 
into the first compartment of the secondary 
grader. 

7. In combination with a glass grinding 
table, a secondary grading tank provided 
with a plurality of cross partitions and cor 
NE collecting chambers adapted to 
receive abrasive from an upper horizon 

OS 

O 

lis grades, a secondary grader 
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tally flowing current in grades of succes 
sively decreasing size and fineness, said 
chambers extending below the level of the 
grinding table, means for supplyin 
abrasive and water to the first o 
said compartments above the level of the 
grinding table, a manifold pipe having 
yalve controlled connections leading to the 
bottom of each of said compartments, ac 
tuating handles for the valves of each of 
said connections, a pump connected with 
said manifold pipe, and a delivery pipe 

m leading from said pimp to the table. 
8. In combination with a glass grinding 

able, a preliminary. plural-chamber collect 
ing tank adapted to receive abrasive and 
*Water from the table and to separate the 
contained abrasive into a plurality of 

20 

30 

35 

grades, a secondary grading tank provided 
with a plurality of cross partitions and cor-. 

E. ecting chambers, means for 
removing abrasive and water from one of 
the chambers of the preliminary tank and 
delivering it into the first chamber of the 
secondary grading tank, a manifold pipe 
having valve controlled connections lead 
ing downwardly from the bottom of each 
compartment of the Secondary gradin 
tank, a pump connected with said manifol 
pipe, and a delivery pipe, leading from Said 
ump to the table. 
9. In combination with a glass grinding 

table, a preliminary plural-chamber collect 
ing tank adapted to receive abrasive and 
water from the table and to separate 
the contained abrasive into a plurality of 

tank, a g zonnected with said manifold 
pipe, and a de 

livering the same to the grinding mecha 

grades, means for removing abrasive and - 
water from the first of said chambers to the 
table, a secon lary grading tank provided 
with a plurality of cross partitions and cor 
responding collecting chambers, means for 
removing abrasive and water from the sec 
ond chamber of the preliminary grading 
tank and deliy ring it into the first chamber 
of the secondary grading tank, a manifold 
pipe having alve controlled connections 
leading down wardly from the bottom of . 
each compartment of the secondary grading 

45 

livery pipe leading from said 50. 
pump to the table. .. 

10. In combination with grinding mecha 
nism using alrasive material, an abrasive 
grading tank having a series of communi 
cating compatments provided with lower. 
collecting politions, means for collecting 
abrasive Ani water from the grinding mech 
anism and delivering it to the first of said 
compartments overflow means for carrying 
off surplus water and material from the 60 
last of said compartments, and means for 
positively relaoving abrasive and water 
from the low r collecting portions of each 
compartment singly and for positively de- 65 
nism. 

In testimon 7 whereof I hereunto affix my 
signature in the presence of two witnesses. 

JOHN WILLIS. 
Witnesses: 

C. P. EiLEw, 
J. J. DALEY. 

40 
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