I, WILLIS,
SAND GRADING APPARATUS FOR GLASS BRINDING WACHINERY, ‘
APPLICATION FILED OCT, 18, 1915, RENEWED AUG, 28, 1814,
1,223,461, . Patented Apr. 24, 1917,
’ 3 EHEEYS—SHEET 1.

WITNESSES s ~

4 |

INVENTOR

7 -
/// /‘/

1




J. WILLIS.

SAND GRADING APPARATUS FOR GLASS GRINDING MACHINERY.
APPLICATION FILED OCT, I8, 1915, RENEWED AUG, 28, 1916. ‘

1,223,461. ‘Patented Apr. 24, 1917.

N . ‘ 3 SHEETS—SHEET 2.
T <
o | ) -
| 1 O
‘Q N4 b ‘
i { L
— : ; T “\?‘.‘h % =
| ] Q \!HI'}\ 3 o AN NN
AN R ""\i'-l\'i"] P
“ ; ] [
» A\ RN "1|;'(i.‘|’.r’.‘|\
-‘ e |
1’[- | i ‘ |
T 1) . T
1 y [l
|
1

| C { \\I \\\\ 9 K A Y » Q
. L ™ i .
L] \;\\\\ Y] R \%“&g "3
9 SO\ A i %4
\‘.\\\
BN 4 |
RTINS 4 <
N NN —_
~N \;&. L y SIS SIS TD & Q
\\\\ A .
' ‘ ’ l; : 2 F .-—-—--—»—-——--‘—_-_—__l:-:-—:;-\
BN : — b Tiood YoooioooIoe g A,
NF = '".EE%;E‘.:{?":EEE: ! }::::::t:“::.: -z »
| RN LY
WITNESSES N < INVENTOR %

‘ ~ ‘

Faard




J. WILLIS.

SAND GRADING-APPARATUS FOR GLASS GRIND NG MACHINERY,
APPLICATION FILED OCT. 18, 1915. RENEWED /UG, 28, 1916, -

,1,223,461.' N | Patented Apr. 24, 1917.

3 SHEETS—SHEET 3.

FIG.S | 7/FF |

25
%‘ r1
T~ 5
i — 2 bb
iy : b 7
N b5 |
- S IR it CLLEE | SeSEoR St | AR K o R N o
6 : L4 &
B —— __\| \ i
| Zra—i ]
FIG.6 a » g0
Y Chgid hs ar'd4
-.-'. H B :
bbb | Y boh? bbb ®
(i o it e o Bl s B o' e . i o B s
Lot/ 20b Lo/t !
L
\ |
T g s s N
I N ‘ 1 [
/79 : C «l 254 L‘J“ 30
W |

FIG.T

‘  WITNESSES R ‘ % ‘ mv_r:'ro;
Al o el Ml
g7 . . ! " ' . 0 E

4




UNITED. STATES.

EENNSYLVANIA) ASSIGNOR TQ

JOHN WILLIS, OF KA)FF{;‘
ol PANKy OF KANE; PENNRYLVANIA,
S on doul
SANDGRADING

41223,461. ...

Application f]ed Qotober 18, 1915, Serlal No. 56,34
Toall whiom it miayy Yoneornit. - !
: Peoit kot il I, Jonw  Wrnns, a cill-
(ﬁdli’?bﬁ'the"Ulvirtéd ‘States, residing at Kane,
i tlidgurity of MeItgan and State of Penn-
sry',l\"ii_hj'u',fligi\‘b'=ill'vcf1‘thd certain new and.iise
fM"]xlx'I}i‘bﬁe'in'grlL‘.‘s‘_"'iirl' Srand-Girading Appn:
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tiealaily referd to hlans for classifying the
gand orotl saibiain e used. colleeting it iu
separatéhireceplicles, transTerring «3t - with
Water te  thiaatablefor the grinding opera-
‘tibri',-""c'()‘li{z‘dtix{g wrid returning - the sand and
Svafer to [theteldssi{ying -apparatus, adding
i abrisive to thécireulation from time Lo
,tin'le",,:}I‘xd"",el1’rh_iilatingftlle.h'aste-mnteria].
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Jongest treatdicnt. - The, successive finer
grades are then { urnishéd,; willi water, £in-
ishing the grinding operation prior to the
emery treatment.. o
Sand- has beer cuslomarily used for this
work for many years; the Tre saids Wwere
colleeted, in_sanc ity nle whicly 1hey were
doposiled Trom o sbrean ”()‘\'&'ﬁlé from the
table over b ders, sindlar 1o the well
known slivee box method Othar appuratne
Lag heen designed and woressus huve been
nsed utilizing woward flow of water for the
purpose of supuating he saned inte various
gravles or strata i1 suspension, the sand then
Yeing taken off from the various levels, and
used on the table, or-stoved for futnre use as
needed. ' o
Sand, by its nature, tends to settle inlo
compact masses b |
quiescent inass 51 body
main in suspersion in
opposing upwa «d current.-

of water, or’ to re-
the presence ‘of an
P Tt miay becar-

ried along in A Lorizontal strean, from
which if will procipitate by ghavity, depend-

ing on the rate >f flow of the current. depth
of falijete.  Tha latter is merely an-illustra-
tion of well-k1 own phenomend ol mature,
n conneclion sith the Leds of streamsor
rivets. S Ceh

Th my
tendency of s
watey, or A 3
Sfending to firs

invention, T ftilize the gravitating
nd .in a quiescent body of

. b deposit :the heavier ‘and
Jarger “grains, ahd Féucdessively thosg of
sinaller and lig ater size and weiglit,; by pre-
cipitation. Ih we utilized fer such purpose
a serjes - of -ompartmeiits :of - -ehambers:

o slréam ofwatet earrying

throughy which ; )
‘sands 1n, ispension, Istea used 0 .clrcu=*

flgt its ‘con e from ‘the grinding: table:
;and entually back theretd: and X empley

Hor positively remuring and supply-

1Eans 10T ! .
ing.the safict e heéded from the varioudcol:.

Jed ifendies Y0 the glass griding table.:
AT o fit lized, intconnection’ withsthe

1

\ ;thg:”cﬁ; miliestand: the. horizonty Ny
Jifig’ Sbrer i therethrough angd ‘theres
¢y -l vErgl 1P will's onstiuetion whereby,

{ v,'—éf‘,ﬂ‘(ﬁl ally” fitveate the: width-of. the.
vl i its T obizontalttravel,. thereby <oT:

respondingly .nd :proportionately decreag-
“E’é"lltﬁwf)e(?él ‘e t ‘movement and:thus. propor-
91 snately; efféE ing: inore fapid. precipitation
68 {lje suspen led. simds 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-
vention, 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-
wardly to a screen 4 which is interposed in
the course of flow to the preliminary receiv-
ing pit or chamber §. » :

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
conncction with the supply of abrasive and
water, and the customary shoes of the run-
ner.

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-
lvered to the trough by either onc of the
conveving 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-
from, to receive all of the water and sand as
it is washed off from the table, and to also
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, condpit 9 leading to the
screen 4, whereby to deliver fresh sand into
the cirenlation and the primary pit 5 of
preliminary grader A. Such sand. with the
water from the table, together with the nl-
ready used sands washed therefrom, are thus
all discharged into the preliminary chamber
3. in which the coarsest and heaviest sand
will fall to the bottom. !

The lighter nand 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 conveniént point, so as to

_avoid flushing of the chambers 5 and 11.

 The said chambers, -ag 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. =~ o

The coarse sands thps collected in cham-
ber 5, are removed therefrom.by any suitable
‘means, as an air 1ift pump 13, having s sup-
ply pipe 14 leading to the distributing
trough 7 at the middle portion of the table.
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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
compartnient 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 the
secondary grader B. :

1f desired, the inlet end of air lift pnmp
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 callected
sands from above the bottom, and also utiliz-
ing the gravitating tendency of the water
contents of chamber 11 in fucilithting the
action of the nir lift pump.

The secondary grader B, like primary
grader-A, is also Joeated in convenient rela-
tion to the rotatable table 2 for distribution
of the sands thereto, nnd comprises a series
of sluice boxes or collecting chambers 8, 0,
b2, b*, preferably arranged in alinement, one
beyond the other, sepavrated by intervening
partitions 19, 20, and 21 respectively, of sub-
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- stantially the same height, thereby provid-

ing for s 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 16 discharges the sands and water
into the first compartiment b, a surrounding
housing box or cover 22 being preferably
employed to prevent spl:\shinﬁ, apd insur- 100
ing the depositing of all of the water and
sands into the chamber 5. by

At its other end an overflow passage 23
lends from the Inst collecting cYmmber b
by a suitable trough back to the space sur- 106
rounding the talle, and eventually, by gut-
ter 3, to the circulation. A similar overflow
connection for the first chamber & may be
provided, as indicated at 24, such overflows
having adjustable gutes or shut-off devices, 110

25

. g destred.

“For the purpose of facilitating precipita-
tion .of the finer sands through the substan-
tinlly quiescent contents of the severat cham-
bers b, b7, b2, b, it is desirnble that the 11r
longitudinal travel therethrough; of the
main horizontally traveling strenm, shall be
as long as possible, and that the gveed of the
current shall be gradually retayded or:less-
ened. - ‘

For such purpese I have gradually wid-
ened the channel by diverging one of the
said walls 25, of compartments 5’, b b7,
thereby correspondingly reducing the rte of
flow therethrough, while the initial chamber 128
b is of the narrowest width, but somewhat
longer. ‘The-increased. travel through the -
initial chamber b facilitates the depositing
of the sands of the desired ‘fineness, being
the coarsest of the assembled fine:sands, into 130

120
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*the first cornpartment %, all of ih'e?-’remaining

- ‘siinds passing ‘over the first barrier or parfi- -

7 tion: 19,  Centinned . travel” of the gurrent-
: over the Successive coinpartments b, b7 b2 b
‘and the interyehing: barriéfs 19, 20 apd 21,
through' thé hiorizontally ~widening; chammel,

traveling at siecessivelyand relatively slower: :

rates of speed-in its passage throughout:the
" entire serles of chamber's, permits the gravi-

107 tion of “the, suceessively finer. and lighter"
-+ ‘sands through the-quiescent lower bodies of
" water. and- effects their coljectionin the bot-

" ioms ofihe several chambers. o7

" These bottoms. asshown in Fig: 3, ave.

preferably sloped downwardly toward. their

. 15

" nected with the outlet pipe 26, 27, 28'and 29,

_respectively, each:of which pipes in turn is
- connected with-a ‘manifold 30 leading - to .
20 pump- 31 driven by smotor. 32. X delivery.
** pipe 33 leads from pump 31:over to the mid-
dle portion of thetable, where the.sand and
wafer drawn from.any.particular compart-’
_ment of the secondary grader is -posiively.,
"discharged into the trotgh 7,and therefrom',
to the table. : . o ' ’ :
. As will be. observed. .the collecting por-
. tions of the varions:.chambers. of the sec-
... ondary gradei.are located below. the level of
.30 ‘the-table 2!-the upper portion of the grader
" being above thélevel.of said: table. It there- ..
fore follows that the contents of the c¢ham-
- hers, must-be positively. removed from the:
.several:collecting . ¢hambers and carried up-

28

.88 wardly: sufficiently high:-.to be discharged
-~ upon the table, which function is performed
by the motor actuated pump 3L © . -
i Eachr of. the connecting pipes, 26, 27. 28,
.. .and-29, respectively, leading to anifold 30°
. 40 js provided with a controlling valve 84, havs
' - ing An actuating lever 35, which may extend
. outwardly underneath the grader B for easy
.+ manipulation by. the, workinan. so as to-en-
- “able.him to: open the valve of the particular;
connection, desired, :according to the grade
7. of sand to be supplied to.the table. o
" For the purpose of flushing manifold pipe
... 30 or its branch connections 26. 27,28.29. at
o ¢ any- time, I provide a:water supply system -
consisting of a:main supply pipe. 36 -and
_manifold 87, having valvec ntrolléd branchi
connections. 3§ leading to- the several pipes
.mentioned. whereby either of such branch
~ conneetions may be; opened to supply a flush:
' pipes it

“ing flow_of water to elear out tl
. desived., . on Lo

" -Ovdinarily. the several grades,
ing deposited. and grax i

“sand be-:

s wvitated; will collect in”
.. . the.central:bottom portion af each ompart:
ment and will' be pumped therefiom and.

supplied to the table as needed, thi oyerfloy
f wyter and- surp }
e .circulation

"middle portion, and each chamber is’ con- - that the first chainber

' of the chiannel th -ough'tl

of the sand grader.comprising:a:seriegyof
:chambers 53, b3, bb?, bb3

~ing the divesging walls 252
of . the . ceritral - ¢ 1amberédy
grader, the ‘several: parts
substantially the same as alregdyides
s to. the construetion: «disclosed. in, th

cipal figuves of the dfawing; an
‘by similar numer s, primed,. .
. Tt sill be rcadily understood; thati4
-gree-of slope or (ivergence, of tl
“may be varied to suit the;conditi
‘installation, rate of flow i
deposit, or variots othe
control of - thedasigner

bemng
ibed

verging. walls in:tead pal
shown, the advar tage heing
reduction’ 6f flow ‘of thie horizontal”
“whereb¥ to drop ¢ ut of the stresiii the &
of-sand desired o be:s i frigm -
current into the fucceedin
. In. Figs. 6-anc 7,11 show
miodification of t)é retarde
tion -ider. compr sing s
bbb, bbb, bbb bb
partitions | 19° 0%
~overflow passage: 39 tliror
“portion of each of siid'}
nating in positio 1, whereby’ to"efféct 'a” i
zag or alternatiiy flowof thehorizontal-cur
rent, from one ol “sich compartnients to'the
other, throughow. the entire i
méans, and by alio spacing'th
“titions at succesively .1 :
~apart, if desired. T ir

the compartments,
fecting " the: desirec

speed of travel'snd the, ita- 108
tion.of the sands inté.the gever pats
‘ments, in the sa xie manner hsalready? de-
seiibed. ool HELD LG :

By collecting he: several: grades ofisand
by matural preci] itatiorthroughi practieally 110,
still or. quiescent bodies of: water intd&chigh
~they - are deposited - threigh: d m a
superimposed - horizom flovwn stream
of ‘graduall¥ dec reasitie speedu T utilive the . -
natural gravitatiag tendency of thersand; as 115
controlled by its size:and weight-andsthere- -
by insure the eol iection of:a senie:
of successively r:duced:size:and:
~utilization in ths. same: order; w: 1 ‘
‘necessity .of rescrting: to . any: artifici 1 or 120
forced 'separaticn, suspension! ipi
“tation of “the;se eral:grades;.
vertical flow curents. or:oth
‘inonly emploved in'this:Art o
+ In Fig:8, I-stow.arf this m- 125

2. compal tme
the :chamb

; ,ﬁ'lyb :1.19-}"' -

5%, wit eacht side
ertion ofi;the

' 70
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*-". The advantages of the invention are that
it provides a system of sand grading utiliz-
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a

and water between the end wall ¢” of the’
secondary grader B and an _opXosite inner
wall ¢* having a lower inwardly inclined
ledge ¢, providing a reduced aperture c*,
through which-the sand and water pass to

.the main interior.

‘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
of the contents of the tank.. '

ing natural forces, by

groperly designing
the primary and secon

ary 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 fune-
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

to destruction, and providing for renewal

-of fresh sand as needed during the grind-

aving thus
I claim 1is:

inioperation. ] . o
described my invention, what
A g 3

1. Apparatus for classifying abrasive ma-

terial for a glass grinding machine com-

prising, in combination with a glass grind-

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 conrse 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. o

2, In combination with a glass grinding.
table, a primary grader.gdapted.to receive
the: overflow therefrom, 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 haxing-a series of compart-
ments of gindually increasing width, sepa-
rating - partitions “bétween said compart-

mary grader, means  for removing coarse

1,223,461

ments adapted to provié‘e for a flow there-

_over of the water and abrasive in suspen-
sion, means for removing finer abraslve and

water from the primary. grader to the first
of said chambers, a pump, s conduit con-
nected with said pump an
of each of the c?mm rs 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

with the bottom

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 léwer portion
of each compartment and delivering it to
the table, and means for supplying ngmsive
and water to the first of sauf) compartments
and for preventing splashing therein.

4. In combination with a glass grinding
table, & sand grading tank having a scries
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-

g off surplus water and material.

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

- 83

100

the water, said compartments having gradu- -

ally diverging side walls whereby to in-
crease the cross nrea of the several com-
partments successively and effect n gradual
diminution in the progress of the current,

‘means for delivering abrasive and water to

the first of the snid compartments, means
for carrying off surplus water and abrasive,
and posttively acting means for withdraw-
ing the contents of each compartment indi-
vidually and for delivering 1t to the table,

6. In combination with a gliss grinding
table, preliminary collecting chambers for
collecting the overflow therefrom and for
separating the contained -abrasive into a

105

110

15

plurality of grades, a secondary grader

having a plirality of settling compartments,
a splash wall barrier located at the inlet po-
sition of the first of said compartments, and

‘a conduit and actnating means therefor

adapted to convey abrasive and water from
one of the preliminarv collecting chambers
and to deliver the same behind said bartier
into the first compartment of the secondary
grader. .

7. In combination with a glass grinding
table, n secondary grading tank provided
with a plurality of cross partitions and cor-
respom{ing collecting chambers adapted to

receive abrasive from an upper . horizon-

120

125

130
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taully 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 haying
valve controlled. connections leading to the
bottom of each of said compartments, -ac-
tuating handles for the valves of each of
gaid - connections, a pump connécted -with
said ‘manifold pipe,. and a delivery pipe

; '_ lsading from said pump to the table.

8. In combination with a glass grinding
izble, a preliminary. plural-chamber collect-
ing tank adapted to receive abrasive and
water from ‘the table and to separate the

~gontained abrasive into a  plurality of

20

30

.35

grades, a secondary grading tank provided
with a pluralit _
responding’ ¢ollecting. chambers, means- for
rémoving abrasive and water from one of
the .chambers of the preliminary tank and
delivering it into the first chamber of the

5 secondary grading tank;~a.manifold pipe
having valve controlled -connections lead-

ing. downwardly from the bottom of each
compartment —of—the secondary ~gradin
tunk, a pump connected with said manifol

ripe, and a delivery pipe leading from said -
“unmp 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 abd . to separate
the contained abrasive into a plurality of

1,223,461

ty of cross partitions and cor--

water from the first of said chambers to the

* grades, means for removing abrasive and -

table, a seconlary grading tank provided =

with a plurality of cross partitions and cor-
responding co lecting chambers, means for

40

removing abrasive and water from the sec- -

ond chamber of the preliminary grading
tank and deliv :ring it into the first chamber
of the secondary grading tank, a manifold
pipe having- ‘7alve controlled connections

45

léading down'vardly from the bottom of -

each compartnent of the secondary grading

-tank, a pumg :onnected with sdid manifold
. pipe, and"a de

livery pipe leading from said
pump to the tible, . g

10. In combmation with grinding mecha-
nism using alrasive ‘material; an abrasive
grading tank having a series of communi-

cating compartments provided with lower.

collecting ;gm tions, means for collecting
abrasive and v-ater from the Frinding mech-
anism and delivering it to the first of said

off surplus water and material from the
last of said compartments, and means for
positively reraoving abrasive and water

from the lowir collecting portions of each’

compartment singly and for positively de-

" livering the same to the grinding mecha-

nism. » :
Tn testimon7 whereof I hereunto affix my
signature in'the presence of two witnesses.
_ JOHN WILLIS. .
‘Witnesses: : :
C. P. Y1ew,
J. J. Dawex.

50 .

5.

- compartments overflow means for carrying
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