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T all whom, it may concern:

e it known that I, Joux A. Brouren, a
citizen ‘of the United States, residing at
Tarentum, in the county of Allegheny and
State of Pennsylvania, have invented cer-
tain 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 apparabus which shall
morve grind-
ing machines 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
*amediate application to any one of the
g inding machines as the occasion may re-
r-ire, thus enabling the abrasive to be used
io the best advantage; the provision of u
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
ot 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 w rerein the abra-
sive employed may be used repeatedly and
with practically no waste; the provision of
an apparatus wherein any desired grade of
ab-asive 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. 8 is a transverse section on the
line TLI—II1 of Fig. 2; Iig. 4 is a side
elevation of the apparatus, with certain of
the parts partially broken away to more
pleaviyv show the structure; and Fig. 5 is an

end elevation of the apparatus shown in
Fig. 4. ,
Referring frst 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 mannet;
B3, B and
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; Eis

the tank for separaling the sand employed
in grinding, into o plurality of different
grades for use in series during the different
stages of the grinding process; T 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; Hisa
rotary pump for carrying the mixture of
sind and water in the sump F to the g rad-
ing tank L; 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 I through the door Iand K, K
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 Mustrated
as taking care of two sets of grinding mecha-
nism, 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 K 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 grading 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
described, and

top of the tank as hereinafter

C, C are the runners ordinarily -
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“end of the grading tank I8

ey
i

fresh sand being supplied from the bin
from time to fimse fo 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 re amlv understood by Teference to
Figs. 4 and 5. The lower por tion 1-of the
grading tank E is conical in form, wh11e the
upper portion 2 thereof is cvupdue The
pump H is driven from a motor 8 (I*w 5),
such pump I being provided with an inlet
pipe 4 for carrying the materisl to be
graded, from the sump ¥ to the punp, and
Ias an outlet pipe 5 leading into the lower
Iu the form of
apparatus iHustrated, two sets of pipes 6 and
7 lead from different levédls in the conical
portion of the tank and have connected to
their outer ends which lead throngh the sides
of the tank, the flexible pipes § and 9.
Either or both of the pipes 8 and 9 may be
directed into the troughs I 1eadmr* to the
grinding mechanisms, . The other “flexible

pipe or pipes which do not lead fo the

troughs X discharge into the boxes 10 pro-
vided with pipes 11 leading ig back info the
sump-F. Suvspended irr the cylindrical por-
tion 2 of the tank are a pair of figxibie
tuibes 12, which tubes areopen at their upper
ends and at their lower ends puass through
the side of the tank and carry the Hexible
tubes 13. These flexible tubes 1% can be
made to discharge either into the froughs
K or into the boxes 10. The tubes 12

are
suspended by means of the cords 13 passing
over the pulleys 14, the lower end of euch of

the cords 13’ being provided with s chain
15 which may be made to engage a securing
device (not shown) whu-eby the upper ends
of the flexiblé pipes 12 may be held at auy
desired elevation. An overflow opening 16
18 prov ided adjacent the upper edge of the
tank, from which opening a pipe 17 {¥ig.
5) conducts the waste material such as wmud
and sand too fine for use, to the sewer or
some’ other waste receptacle.

- Intermediate the ends of the eylindrical
p()rtmnb 2 of the tank is an oudat pipe 18
extending down info the tank as i dicated
in dotted lines and’ governer by the valve

<19 and leading to- the trough 20 are two

branches 21. This trough 20 swrrounding
the vank is provided with a pairofdischarge
pipes 22, which discharge pipes, as indicated
in Fig. 1, lead to Llw(rouwhq or ditches D,
D underneath the
tion to be hereingfter deseribed. _

As indicated in Iig. 38, the bottrm of the
sand.-bin I1;ds ormcd with &mverging
walls 28,-28, and the joining edges of these

’ ~'~vs1das slope Loward the sump ¥ as indicated

in Fig. 2... By means of this arrangement,
the sand in the-bin may be romh]yoonduoied
to the sump, such passage being controfied

ables and serve a func-

e operation of the apparatus,

1,088,304

by means of a sliding door L. In order to
facilitate the movement of the sand down
the inclined bottow of the bin, the pipes 26
are provided along the inclined sides o[ the
bottom as indicated in I ig. 3, and & third
pipe 27 extends along the extreme lower
> of the bin. These ,1pea are supphed
water outlets, and by this means the
feedin ng of the sand out of the bin and to the
sump I s greatly 'f'a(i itated, and all of the
sand in the bin may be fed out without difi-
culty. The small cheek valve > 28 governs the
hening at the lower end of the draining
such small valve being cperated by
of the rope 29 cxtending over the
shown,
.

£ wiil be seen that when the pump is op-
1

nieans
pul U evs

e

era wd the material from the sump s

4

forced up through the gr 1<7mg tank ¥, and
the sand in the water is graded « cw\'dsno to
ity size, the Tavger !)al'uc'ef« oceupying a po-
sition adjacent “the bottom of thn tani, and
the g 1&(‘% becoming finer and finer as'the
top of the tank is appxmmcd or the first
rough grinding ot the plate of glass, the
rse grades of sand are requir ed/ and in
when ghe
grinumg 1s first begumn, the fexible pipe 8
connected to the pipe § is Introduced into
the trough 1, the other pipes 9 and 13 carry-
ing the { fner Gmde of sand and being in Lm—
sition g0 as o discharge into the box 10.
When the grinding hias progresqed for a
given time, and a finer grade of sand is ve-
quired, the v\m or hose 8 1s withdrawn from
the trough ¥ and the pipe or hose 9 inserted
lﬂ such, tr mw') After the grinding with
h f~, pa wrticular grade has been concluded,
per end oi the pipe or hose 12 ig low-
g osition ad}ﬂcem the lower end of

0 1.po
ylindrical part 2 oh the tank or to s
in the mnk occupied by the exaCu grade
d, and the p;m, 13 15 placed in a,”le
1<, the pipes 8 and § =i such time dis:
oing into the box 10. As the grfndmg
rosses and finer and finer grades of sand

=

ave reguive \1 ihe plpe 19 is "mse:?; sv“o by ¥
step by means of chain 15 ab the end of cord
18’
and the m*ln@mn operation i concluded,
The sever: ﬂ

links in chain not omy SEEVE -
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until t’qe finest 0’1‘&(]" of sand I8 wedd,

to secure mpe 12 in the proper vc»smon' y.

engaging

mth tnc c‘f‘a)}_; uot shown, bus 1t
als 0 Li‘.“;lt 7 2

o de termm the

3 €
pipe 127n the grmmg Apparatus so hg there-
by knows the exact grade of abrasive being
c.eh"”erea to the grinding mechanism at any

age of the operation.

iu is desirable during the operation as
just deseribed that the upward velocity in
the tank may be such that none of the sand
suitable for use shall' be washed throngh
the outlet 16,
upward velocity of the water through the

end of the fexible 1

and in order to regulate this

13¢
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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 whter
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 thus withdrawn
through the outlet 18 passes through ‘the
trough 20 and thence through the pipe 22
to the trough or gutter D (see Fig. 1), and
thence ‘back to the sump I. The material
thus withdrawn is therefore not wasted, but
is returned for use, and the returning of
the mixture to the gutter D 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 have 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 n 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
920 is advantageous as the pipes 91 discharge
into such trough at relatively low velocity,
whereas if such pipes were connecied di-
rectly with the pipe 22, the suction from
snch pipe 22, due to the added head, would
inerease. the velocity of flow past the valve
19 and the consequent cutting action of the
sand. :
Tt will be seen from the forcgoing that
the operation of the appa -atus s substan-
tially continnous and that the amount of
waste is reduced to w minimum, Any de-
sired grade of sund 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 .ihe grinding mecha-
nism is not being operated, all of the pipes
or hose 8, 9 and 13 discharge into the box
10, and the material is returned to the Sumyp
F and ugain circulated through the appara-
tus. The pump IT may thus he made to op-
erate continuously, regardless of the opera-
tion of the grinding mechanismn, and as a

1,080,894
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velocities in all of the horizontal planes in
the grading tank =0 that irrespective of the
charaeter of the work that is being done, the
vavious grades will nlways lie at approxi-
mately the same position in the grading ap-
paratus, thus insuring a uniformity of op-
eration not easily otherwise obtained.

It will also be apparent that due to the
simall capacity of the lower part of the coni-
cal portion of the cone, the capacily of the
grader to_hold the larger grades or coarser
particles is comparatively small in propor-
tion to that part of the grading apparatus
which holds the finer portions of erading
materind; but, in as mueh as these coarser
grades are contimously  discharging from
the lower portion of the cones into the sump
I, the capacity of the svstem to hold the
Jower grades 15 increased by the capacity
of the sump . This increase of the ca-’
pacity of the system is very advantageous
as it enables the apparatus to be operated
ander widely varying conditions as regards
the amount of coarse sand that is introduced
into the system from the bin 11, 1t it were
not for this feature of the apparatus and
too great a quantity of sand was introduced
into the system, it would all accumulate in
the bottom part of the grader 15 and seri-
cusly interfere with its operation.  On the
other hand the upper portion of the tank
aLove wets as o collector ot trap for fine
sand, such fine sand accumulating until the
desired proportion of sand to water neces-
sary for the best results in grinding is se-
cured. This upper portion of the tunk thus
constitutes a supplemental grade; super-
posed upon the lower part of the tank.

Turthermore, the labor of gelting the
cand into stspension again incident to an
intermittent operation is eliminated, and
the apparatus 1s in condition for operation
just as soon as the grinding mechanisin isin
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 erading up-
paratus, and this operation way be earried
on whether the stage of grinding is the same
in the various grinding mechanisms or not;
that is, rough grinding may be cavried on in
one grinding mechanism while fine grinding
is being carried on in another mechanism,
such function being incident to the fact that
ene grade may-be withdrawn from the ap-

result, the sand in the water is maintained
continuously in suspension, and there is no
clogging of the parts due to the scttling of
the sund. ‘

Tt will also be readily understood that no
miatter whether one or more grinders.are n |
operation or whether no grinder at all™is
in operation, the discharge from the various

pipes leading from the grading tank remains,
5 constant, thus insuring the same upwald

paratus without interfering with the posi-
tion of ancther grade.

‘Ass o further function incident to the use
of the regulating valve 19, it will be seen’
that the use of this valve permits any de-
gired 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

o 8C 125

f=r]




This permits hanging of the speed ; G?Einuougly circulating the material
the pump I to 5 ived ( sh the tank without pasbm to ‘the
the pipes 6, 7 or maachine wheu such grinding ma-
overflow and conse 1 ot of 0};9)"1(301}7 such method of

& seen that all of ¢ f);‘mfmon heing just as q)phcable to argrad- y¢

always ready for use, mc {ank inwwhich the discharge is seoured
the system ig em‘ern ; ,Jy menans other than giavliy, ‘as in appa- -
bined eapacity of the sump and g*r cding | raius mwmw 2 gra vity discharge. = Other
tank. . means aside n‘om the rOiar pump’ m R("hm

aho obviously be employed to carrythe mix- 7§
ture upwa ri rom the dmmage w&*ﬂepe‘acks '
, | without (Zq\arh:m from the spirib: oi the

shown 1s that n
jate the charact
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from the varicus s‘p\,m‘i‘i 3 3n ﬁ'u, tan 1 invention. -
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3. The combination with a grinding
mechanism employing a mixture. of abra-
sive and water,and & drainage‘rcceptucle be-’
‘neath the grinding mechanmism for receiv-

5 ing the said mixture from
~ mechanism after use therewith, of a grading
device adapted to separate the abrasive in
the said mixture into a plurality of different
grades, means for condueting the mixture
of abrasive and water from the receptacle to
the grading device, means whereby any onc
of the grades in the grading device may be
conducted from the grading device to the

i0

grinding mechanism while maintaining the’

" other grades in-suspensicn 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 ovinding 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 therewith, of a grading
" Jevice 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 an

movable vertically in the grading ,device
whereby any one of the grades thevein may
be withdrawn and delivered to tue grind-
ing mechanism without withdrawing the
other grades.

5. The combination with a grinding
mechanism employing a mixture of abrasive
and water, and a d ‘ainage veceptacle for
receiving the said mixture from the grind-
ing mechanism, .of 2 grading tank, means
for forcing the mixture from
receptacle upward through the tank, an
overflow passage leading from the tank, 2
condnetoy for earrying the material grade
from the tavk to the grinding mechanism,
and a vegulating 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 2
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
tank, means for forcing the mixture from
the sump - upward through the grading
tanlk, an overflow passage leading from: the
tank, a conductor for carrying the material
graded from the tank to the grinding mech-
anism, a passage lending from the tunk in-

a5 termediate its ends to the said trough, and

25

35

40

45

50

55

60

such grinding’

the drainage

8

a regulating means in the said last passage
whercby 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, &
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, &
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
regulated, and means whereby the mixture
in the tank above the said outlet of such
1)11;8{\,%8 may be withdrawn from the tank.

75

80

8%

he 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 &
grading device adapted to grade the abra-
sive in the said mixture, means for conduct-. 98
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 100
to the sump and circulated in an uninter-
yupted cycle without passing to the grind-
ing mechanism. 3
9. The combination with a grindingmech-
anism employing 2 mixture of abrasive and 106
water, and a sump for rhceiving the drain-

age R .

90

ve from the snid grinding mechanism, of a
erading device adapted to grade the abrasive

n the said mixture, means for conducting

the mixture of abrasive and water from the 110
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 mechamism without disturbing the
other grades, and means wHereby such other 118
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 o .grinding 130 .
mechanism employing a mixture of abrasive
and water, and a drainage receptacle for, re-
ceiving the said mikxture from the grinding
mechanist, of grading tank, means for
forcing the mixture from the drainage re- 125
ceptacle upward through the tank, an over-
flow passage leading from the tank, a con-

ductor for carrying the ‘mnterinl graded
from the tank to the grinding mechanism, &
passage leading from the tank intermediate 130
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25

- drainage from the szid grinding mechanism,

35

its ends, a receiver above the grinding tahi~
into which the sald passage discharges, ani

a conductor passage leading from said v

ceiver to the drainage receptacle, .the- said:
passage serving to reduce the amount of*

overtiow and’ the upward velocity of the
liguid in the tank above the outlet from the
tank of the said vassage.

11. The combination with a grinding
mechanism employing a mixture of abrasive

and water, and a dralnage regeptacle for ve-
ceiving the said mixfure from the grinding
mechanism, of a grading tank, means for
torcing the misture from the drainage re-
ceptacie upward through the tank, an over-
flow passage leading from the tank, a con-
ductor for' carrying the maferisl graded
from the tank o the grinding mechanism, g
passige leading from the tank intermed;-
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-

sage for governing the flow therethrough.

12. The combination with a grinding
mechanism employing a mixture of abrasive
and water, and- a sump for receiving the
of a grading device adapted fo grade the
abrasive in the said misture, means for con-

“dueting the mixture of abrasive and~water

from the sump to the grading device, means
for conducting the graded mixture to the
grinding mechanism, a bin having a hopper
bettorm adjacent the sump, and pipes with
outlets adjacent such botton: for washing the
sand in the bin to the sump. '

13, The combination with a plurvality of
grinding mechanisms employing a mixture
of abrasive and water and means for coilect-
ing the drainage therefrom, of a single grad-
ing device adapted to separate the abrasive

|-in the said mixture into a plurality of dif-

ferent grades, means for continuously con-
ducting the drainage from the said grinding

mechanisms 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 mecha Jsms, and means
whereby other grades in the grader may be
stmultanecusly conducted either to other of
the grinding mechanisms or to the means for
collecting the drainage without passing to
the grinding mechanisms. S

"14. The combination with a plurality of
grinding mechanisms employing a mixture

of abrasive and water and means for col--

tecting the drainage therefrom, of a single
grading -device adapted to separate the
abrasive in the said mixture into a plurality

of different grades, means for continuously .

conditcting 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
the grinding mechanisms without disturbing
the other grades in the grading device, and
means whereby a different grade may be si-
multaneously conducted to another grinding
mechanism  without disturbing thc other
grades in the grader, a continuous“and un-
interrupted circulation of the two grades to
the grinding mechanisms and back to.the
grading device being maintained, and the
wmisture returned to the grader serving to
grade the mixture in the grading device.

In {estimony whereof I have hereunto
signed my name in the presence of the two
subseribed witnesses.

JOHN A. BECHTEL.
Witnesses: ‘ '
Lvrnia AL Myugs,
Arcrwonrsr MARTIN,
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