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Yo all whom it maey concern.:

Be it known that I, Haserr K. Hrrcw-
COCH, a vesident of Tarentum, in the county
of Allegheny and State’of Pennsylvania,
have invented a new and useful Improve-
went in Methods of Applying Abrasives to
Grinding Apparatus, of which the follow-
ing is a specification.

‘Fhis invention relates to a method of
handling, grading and applying finely di-
vided material mixed in water, such as sand
or other abrading material for use with
grinding machines.

in the grinding and smoothing of mate-
vial requiring a fine surface such as plate
glass, marble and granite, it is desirable
afier the abrasives have passed between the
material to be ground and the ruuners ov
vubbing bed, that.the finer particles be sepa-
rated from the coarser ones and saved te be
used in. the finishing operation and the
coarser particles returned to the grinder to
assist iri the roughing operations.”

The object of the present invention is to
provide a method of grading and applying
such materials wherein the supply to. and
withdrawal of the material from the grad-
ing vessel gues on slmuitancously, the finer
material being held back during the rough-

ing operation for the subsequent smoothing |

and finishing operation. ,
Furthér objects of the invention are to
provide a method whereby the proper ratio
of the water to. the sand or ‘other abrading
material may be regulated; and providing a
method ‘which necessitates simpler and less
expensive apparatus than with the methods
heretofore suggested, and to provide for
starting the finishing operation at any time
and bringing it to a speedy close by a series
of steps or jumps from a coarse to a fine
grade, as will be fully described- hereafter.
In the accompanying drawings, Figure 1
is a diagrammatic plan view of apparatus
for- carrying out the method; Fig. 92 is a

- vertical elevation on.the line 2—2, Fig. 1,

14
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looking in the direction of the arrows; Iig.

8 is g vertical elevation at right angles to

that of Fig. 2 ou the kne 3—3, Fig. 2, look-
ing in the direetion of the arrows; Fig. 4 is
a vertical sectional view through the pre-
liminary grading vessel or cone; Fig. 5 is in
part a side elevation and in part a vertical
section through the sand receiving reser-
voir or hopper and the grading vessel or

cone used in connection therewith; Fig. 6.

Is in part a vertical section and in part an
elevation of the fne sand cone and parts
connected thereto; Fig. 7 is a detail view
showing the suspending means of the fine
sand cone at right angles to the position seen
in Fig. 6, being a section on the line -1,
iig. 6; Fig. 8 15 an enlarged sectional view
of the valve controlling the outlet from the
fine sand cone; Fig. 9 is a horizontal section
on the line 99, Fig. 8; Fig. 10s a vertical
sectional view through the discharge mecha-
nism from the secondary grading cone; Fig.
1k is a plan view of the same; Iig. 19 is a
transverse vertical section on the line 12—12,
Fig. 10; Figs. 13 and 14 are detail views
showing different positions of the valve;
Fig. 15 is a detail sectional view through
one of the troughs and spout connected

‘thereto; and Fig. 16 is a detail view show-

ing the means for controlling the fow of
sand from the receiving hopper or reservoir.

In my Patent No. 934,441 issued Septen-
ber 21, 1909, is described and claimed a cer-
(ain precess for grading fine material in sus-
pension, and in my Patent No. 934,612, Sep-
tember 21, 1909, 1 have illustrated and de-
seribed certain apparatus for grading mate-
rial, conducting the same to a grinding ap-
paratus and then returning it for re-grad-
ing. The method of grading or separating
the material into grades of the present ap-
plication has certain general resemblances
and follows the same broad principle as the
method described in my Patent No. 934,441
above identified. : ‘

In the use of the apparatus illustrated in
Patent No. 934,612, part of the material

‘after being graded is deposited in tanks ox

bins from which it'is taken to the grinding
machines as necessary or desired, and upoen
the retwrn from the grinding machines is
re-graded and again deposited in such tanks
or bins. The material is not continnously
in suspension in 4he liguid in which the
grading is effected, nor 15 there a continu-

(944
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ous cycle, that.is, a withdrawsal of material -

frem the grading -apparatus simultaneousty
with its introduction thereto, but rather an
interrupted or Intermittent evele.  Conse-
quently, a comparatively large and expen-
sive apparatus was required,

The present invention has for its purpose
to provide a method in which simpler and
less expensive apparalus can be employed
and in which a continuous uninterrupted
cycle with the abrading material in suapen-

1io
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sion Is carried on so that the material can
be handled at less cost and with less labor
than with the apparatus shown in my prior
patent. '

In the drawings I have illustrated appa-
ratus and herein will deseribe the mode for
grading abrading material and applying.
the same for glass grinding operations, but
it will be understood that certain features
of the invention are applicable to grading
meterials and-applying them to other pur-
poses. ‘ _

As illustrated, a series of grinding tables

1 each provided with a ‘pair of runners 2

16

20

25

30

35

49

50

of the usual form, are served from a single
preliminary grading vessel or cone indi-
cated at 4, while each of the individual
tables is provided with its own individual
grading vessel or cone 5, which is lerein-
after designated the secondary grader to
distinguish it from the preliminary grading
cone 4. These graders are arranged to re-
grade the used and new materials so as to
retain all of the material -coarser than a
given sizé. The grinding tables 1 may be
of any kind or type but are shown of a con-
ventional typeé largely used for grinding
plate glass. These are so well understood
that specific description thereof is unneces-
sary. The gutter 6 around each of these
tables is connected by cross gutter 7 with
the main gutter 8 whica conveys the swater
and used abrading material over a screen
8 to the pit or sump 9 from which it is
pumped to the large grading vessel or cone
4 and re-graded. The very fine or scun.my
material from grader 4 escapes through
overflow pipe 10 and thence through con-
duit 11 to the sewer, the conduit 11 also car-
rying the over-flow from the sump 9. The
finest grade of sand from grader 4 escapes
through outlet 12 near the top-of the cone
to trough 13, whence it is distributed to the
several fine sand cones 14, one preferably
located at each grinding table. The coarser
grades of sand from the cone 4 are dis-

"charged into the trough 15 and are thercby

conveyed -to the secondary grading cones 5
at the several tables, and from the latter
delivered again to the grinding tables after

“being properly graded as will hereinafter

58
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be more fully apparent. ‘
The fresh abrading material or sand is
taken from any suitable source and depos
ited in reservoirs or hoppers 17, one located
at each grading table. The drawings indi-
cate two modes of delivering the sand into
such heppers; one being by clam shells
bucket 18 running on the telfer 19 and re-
ceiving the supply from sand pile 205 the
other being by a conduit 21 with branches
22 extending over the hoppers 17 and pro-
vided with controlling valves 238 and serv-
ing to deliver the sand to said hoppers in
suspension in water. The surplus of water

1,068,418

escapes through oveérflow pipeS 21 1o con-
duit 25 which discharges into the main gut-
ter 8 or other suttable place.

The hopper 17 and the means for dis
charging the sand therelrom nay he
varicus constructions and kinds, but prefer-
ably is of the form illustrated, deseribed
aud claimed in my application {or patent
filed concurrently herewith, Serial No.
61,482 and in which the sand is removed
from the hopper by admitting water juto
the fower part thereof. As shown, the dis-
charge orifice 26 in the lower end of the

-hopper is closed by means of the valve 27

and the water is introduced into the lower
end of the hopper throngh pipe 28, Prefer-
ably the gdmission of the water into the
sald hopper from below is controlied auto-
matically by the density of the misture of
water apd sand in the grading cone 5. To
this end there projects into the said grading
eone a hydrometer 80 (see Tigs. 3 and 5)
guided in a suitable guide 31 and provided
near its upper end with adjustable stops 82
I etween which is located the end of lever 33
connected to an ordinary control cock 34
in the water supply pipe 28. These parts
are so arranged . that when the mixture in
the cone 5 is sufficiently dense, the hydvome-
ter is elevated and through the stop 32 and
lever arm 83 cloges valve 34, therchy stop-
ping the delivery of more sand to cone a.
When the density of the mixture in the cone
is reduced sufliciently, the hvdrometer drops
and the upper collar 32 contacts with the
lever arm 33 and opens the valve A4 to ad-
mit water into the reservoir 17 and restarts
the delivery of sand from said hopper. In
this way an automatic regulation of the
density of the niixture in the grading cone
is effected during the roughing or facing
cperation.. ‘Each of cones 5 also receives the
coarser portion of the material which comes
from the tables, through the regrading cone
4. This material is received from trough

70
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15 which, opposite each of the secondary

~

grading cones 5, is provided with a spout
36%arranged to discharge into the cone &
Tach of these spouts is controlied by a valve
87 operated by a rope or the like 38 run-
ning on sheave 39 connected to the axis on
which the valve is meunted, so that the sup-
ply of sand coming throngh {rongh 15 to
each one of the grading cones 5 can he con-
trolled at will.

Hach of the grading vessels 5
ably
that is, of inverted cone shape, and is
adapted to receive the material mixed with
water from above. The grading is prefer-
ably effected by maintaining in such cone an
apward flow of water whereby the material
is divided into various strata pending upon
the ratio of the weight of the different par-
ticles of mate )

is prefep-

of the shape shown on the drawing,

i8] to the resistance affered to 1
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ing down in the upward current of wa-

aif as described in my Patent No.
il above identified. The upward flow
of swater is provided through the lower end

of the cone by means of supply pipe 10.
Liie action of the upward How of water in.

the conical vessel sepuraies the material into
varvicus grades, the coarsest being at the
bottom and successive luyers decreasing in
cosrseness toward the top. The very fine or

nmy material; as well as surplus water,
pes through overflow pipe 41 which con-
s ut 42 with the gutter 6 of the grinding

i order to separately withdraw the
grades from the grading vessel, there are
projected into sald vessel a series of pipes
€2, 43 and 44, in number depending upon
the munber of grades to be separately with-

26 drawn. The lower inner ends of these pipes

are at different heights in the grading ves-
gel and each ends approximately in the
strata or zone of the particulur grade which
i,

is desived to withdraw- through that pipe.
411 of these pipes extend through the side of
cone at substantially the same level and
outer ends bend dowawardly somewhat
swioIn Figs. ¢ and 5, and ali ave ar-
nged {o diseharge into the spout 45 which.
' ischarges into the trough 46 which
over the grinding table, preferably
en the runners as shown, and is perfo-
to.discharge the mixture of sand and
onto the table, The discharge ends of”
pipes are controlled by independent
s, the valves heing numbered ruspecs
Ly 47, 48 and 49, (Figs. 10, 11 and 123,
2 47 15 secured o a tubulare shaft 50
g sheave 51; the
shaft 52 which ex-
't 50 and is pro-
operating 335 and the
is secured fo shaft 54 provided with
i sheave 55, Tach of these operst-
| sneaves is weighted, as at 56, so that
iosed the welght keeps the vaive
L against the head or pressure of the
in the tank, and when opened. this |
aght keeps the valve open. Each sheave
is provided with a rope or similar device 57
for operating the same.

Eack of the valves is provided with a soft.
packing or face 58 adapted to seas against
the open end of the pipe and close the sarmie,
The mixture of sand and water is forced out
of the pipes when they are opened by the
wessure of the head in the cone 3, but this
Tessure is not so great but that when the
tve closes the end of the pipe the outfiow
edintely ceases, but as soon as a valve 1§
the flow through the open pipe is
As goon as the valve is agnin cloged
tiie sasd which is in the pipe drops out of
the same back into the cone 5, due to the fact

g5 thal theve is no upward flo - of water in the

{
with operatin
s connected to
1
1%

b

L

5
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pipe, so that the sand gradually drops down
until it escapes through the inner open end
of the pipe. Consequently, these pipes will
not ordinarily clog, but on the contrary
while no mixture is being withdrawn there-
through, they are filled with nearly clear
water. In case sand or anything else should
clog in any of these pipes from any cause, X
have provided the following ar angement,
for clearing the see: The outer ends of the
withdrawal pipes are connected to a suitable
chamber 60 which is supplied with water
under pressure’ through pipe 6f.  From
chamber 60 there are ports leading into the
outer ends of all of the withdrawal pipes,
each of which ports is controlled by a check
valve 62 controlled by spring 68 to nor-
nally close communication fror chamber 60
to the end of the withdrawal pipe. To un-
seat the valve 62 and open communication
from chamber 60 to the withdrawal pipe,
the flap valve 47 is provided with a projec-
tion or prong 64 of wufficient length to con-
tact with the cheek valve 62 and lift it from
ity seat when the rubher facing or packing
A8 is compressed.  The normal condition of
the closed valve is shown in Fig, 10 with the
projection or prong 64 harely coutacting
with valve 62 but without Iifting the same
from its seat. Should. for any cause, ane of
the withdrawal pipes hecome =l raed, the
rope 37 is pulled upon in suel a divection as
to foreibly compress the packing 58, as
shown in Fig. 13, which permits the prong
64 to Jift the valve 62 from ils seat. VWater
nnder
Hows inwardly and downwardiy through the
clogged pipe and washes out of the same the
ing material. Fie. 14 illustrates the
position.of the valve when open to permit
wmaterial to he withdrawn from the comne 5.
Each of the valves 47, 48 and 49 is inde-
pendently controlled and this permits the

withdrawal of the several grades separately

and independently and to anv extent or do-
gree. In other words, it is not scessary to
withdvaw all of the grades lving hetween
auy two planes before taking out or hegin-
ning to take out the upper or finer grade.
This enables the finishing operation to be
brought to a speedy conclusion . whereas with
the prior apparatns where the different
grades were withdrawn through o common

outlet, it was necessary to entively withdraw

all ‘of the
taken out. _ .

When the material in any laver is with-
dvawn that intmediately ahove drons down
to take the place of the withdrawn laver, and

grades before the finest conld be

‘as the withdrawal eontinues through any one

pipe the material being withdrawn erad-
ually becomes finer and finer. The with-
drawal threugh any one pipe can be sto pped
whenever desired, and any one of the bigt

pipes opened. This snab

i
les the material to

pressure from the supply pipe 61 now
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be withdrawn in a series of steps or jumps
and enables the finishing operation to be
started at any time and to be brought to a
speedy conclusion. LT

In the application of abrading maferial,
and particularly for grinding snd sifigoth-
ing plate glass, it is advantageous tew vary
the amount of water mixed with the sand of

various grades, With the cogrser grades

a small ratio of water can profitably be used,
while with the finer grades the ratio of water
preferably should increase.

ent. grades was secured by means of a float
located in a suitable véssel and controlling
the valve which controlled the amount of
water entering the grading cone. In the ap-
paratus illustrated in this application, this
regulation is automatically effected without

- such float -and regulating valve by properly

proportioning the shape or lines of cone 5

“and properly locating the points of with-

85

drawal of the different grades thercfrom,
that-is to say, the different keights at which

. the withdrawal pipes terminate in said cone.

30

By properly designing the shape of the cone

and having the several withdrawal pipes

projecting down info the cone to exactly the
right points, I am enabled to automatically
and properly regulate the ratio of water to
the sand, so as to secure the increasing ratio
of water to the sand for the finer grades.

. This considerably simplifies the apparatus

35
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over that illustrated in my prior patents.
“The large or preliminary grading cone 4,
receives the mikture of water and sand as it
comes back from the tables from the sump
or pit"9. This mixture is discharged up-
wardly into the said cone through its lower
end by means of a rotary pump 66, shown
as of the centrifugal type having connected
to its inlet a’conduit 67 which dips down in
the pit 9 and having its discharge arranged
to project the mixture up inte cone 4. This
pump can be operated in any suitable way,
such for instance as by the electric motor 68.
The cone 4 in its general construction is
similar to the cone 5 and has the same gen-
eral arrangement of pipes and controlling
valves as alveady described for withdrawing
the material therefrom and itd action is pref-
erably the same as that' described in my
Patent No. 934,441 in connection with Tig.
3. .As shown, there are in this cone four dis-

charge pipes 70, 71, 72 and 73 for withdraw-

ing the coarser grades of material and an
upper discharge pipe-12 for withdrawing

. the finest grade and delivering the same to
the {.ough 13. which conveys 1t to the fine.

sand cone as heretofore described. All of
the other digcharge pipes dischiarge into the
trough 15 which conveys the mixture to, the
several comgs 8. Therefore, after grading
the material into five grades in cone 4, four

In my patent
“hereinbefore described, this regulation - of
the ratio of water to the sand for the differ-

1,086,418

of those grades are agein mixed in trough
15 and are re-graded in the cones 5. The
purposs of taking out of the cone 4 the sev-

-gral independent grades through pipes 70, .

T1,12-and 73 is to remove as quickly as possi-

+ble 21l of the coarser mastérial and thus in-
“sure having the uppermost grede which esr
‘capes through outlet 12, very earefully se-
lected. As g’ consequence,.% very careful
.grading or selection of the upper or fine ma--
terial is secured. . Each of the fine-sand cones
14, therefore, receives its supply from the
top. stratum of the preliminary re-greding
cone 4. The sand from these fine sand cones
is witlidrawn only at the end of the grinding
operation so as to effect the final or ﬁnishing
grinding. Each of these cones isarranged to
automatically control the delivery of the
fine sand thereinto, and to discharge said
sand through an outlet 80 in its bottom di-
rectly into the trough 46.

For the purpose of regulating the supply
of sand into the cone 14, the following yr-
rangement is provided:—The cone is”sus-

ended by means of a bail or stirrup 81
from the short end of lever 82 fulerumed at

70

75

G0

83, and having on its long arm adjustable

counter weights 84. Theé short arm of the
lever has connected thereto a link 83 at-
tached to the stem 86 of a valve 37 which
controls the discharge spout 88 from trough
13. Until the mixture in the cone 14 ac-
quires the proper density, the cone together
with connected parts, is overbalanced by the
weights 84, in which condition the weights
84 are depressed from the position shown in
Tig. 6. The stll’xort end of lever 82 is elevated
end valve 87 lifted to open the inlet to dis-
charge spout 88 so that the mixture of fine
sarid and swater flows into the cone 14. As
soon as the mixture in the cone 14 has
reached the desired density, it overbalances
the counter weights 84, lifts the’latter and
depresses the short end of fever 82, thereby
forcing valve 87 downwardly to close the
inlet to spout 88 and shutting off the sup-
ply of fine sand and water to the cone 14.
It is understood, of course, that the trough
18 is stationary.” When the cone 14 drops
as described, the lever 82 is locked in the po-
sition shown in Fig. 6 by means of a’ dog 90
provided with a lug or shoulder 91 adapted
to engage a lug 92 on the lever and prevent
ceunter weights 84 from dropping until dog
90 is released, which can be done by means
of- the rope'93 attached to an arm 94 on the
‘snid dog. A spring 95 normally holds the
deg against the stop 92. This holds the
- valWe 87 closed until the fine sand cone has
been emptied to the desired degree. When'
the latter occirs, a workman pulls on the
rope 93, withdraws dog 90 from lever 82,
which permits e¢ounter weights 84 to again

. 1ift the cone and vaive 87.

The fine ssnd in the cone 14 ig- gradeod
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therein by an upward current of water
which is introduced into the bottom of the
-cone through the pipe 97 which projects
down centrally in the cone and is open at
5 1ts lower end, this pipe having a supply con-
nection 98, The surplus water escapes
through the overflow 99. The effect of this
i5 to further grade the fine sand in the cone
14, bringing the coarser sand at the bottom

1o and gradnaily increasing in fineness toward

the top so that when withdrawn through tha-

botton: discharge orifice, the finishing sand |

gradually becomes finer and finer.’

The discharge orifice 80 of the fine sand
cone ig controlled by a valve 100 which is
secured o a stem 101 guided in the lower
end of tube 97, said stem being fluted or
grooved, as at 102, so that it cannot stop the
flow of water from the pipe 97. Connected
to the valve stem 101 is 2 rod 103, extending
upwardly above the cone and connected to
the one eud of lever 104, fulerumed at 103,
and having connected to its opposite end an
operating rod 106. By pulling down on the
latter, the valve 101 is lifted to open the dis-
arge orifice, and the fine sand and water
then escape from the cone 14.

In carrying out the method, the sand is
deposited in hopper 17 is washed out of the
same by opening valve 34, and passes, mixed
witls water, into the grading tank or cone 5
where it meets an upward current of water
“of gradually dimimshing velocity toward
the top,and settles down in the water in said
tank until it reaches a state of equilibrium,
which depends upon the size and physiecal
characteristics of the particles of sand, so
that they are thereby divided or separated
nio several grades or sizes. The grades are
48 withdrawn and conducted separvately to the

grinding teble by opening the appropriate
valve 47, 48 or 49, controlling the several
withdrawal pipes from said cone. The sand

rater from the grinding table escapes
stier’# and passes then to sump 9.
ding table more or less of the
erized to a degree of fineness
weitates it for further serviee as
The sand mixed with water, is
ump or pit 9 and discharged
e preliminary grading tank

Bt

s

o

or oy siream of water carrying the
st te cone gradually diminishes

n vel wardly and the different par-
i +oseek their strata of equilib-
e as in the tank or cone 5, and
thereby separated intc a series of
zes. The very fine particles, too
to be of use,—scum, dirt and other im-
ies, wash out through the overflow 10

t. The coarser grades of mate-

es 70, 71, 72 and 73. being
ding tank 5, while the
osited. in the finishing

iinest

.eration.

vwi from this tank through

cone 14, to be withdrawn therefrom when-
ever the grinding operation has reached the
stage for the final or finishing operation.
During the coarse grinding or roughing, the

-coarser grades (or even the coarsest grade

only) are taken from the vessel or cone 5
to the table, and simultaneously the material
from all the grades, except the finest in
cone 4, are returned to the cone 5 for re-
grading, and fresh material is also supplied

to the cone 5 from the reservoir 17, this sup-
"ply being controlled by the density of the
"mixture in the cone 5. When the roughing

or facing operation is substantially com-
pleted, the supply of material to the cone 5
1s cut off by closing valves 34 and 87. The
operation then continues’ with the with-
drawal from the cone 5 of the several grades
In succession, or by steps or jumps, as above
described and to the extent desired or nec-
essary, the material becoming finer and finer,

and after this has been carried far enough,

further withdrawal from cone 5 ceases and
the finishing or smoothing is completed by
withdrawing entirely from the fine sand
cone 14, when, again, the material with-
drawn gradually increases in fineness from
the bottom to the top. ’
During the rough grinding there is a con-
tinuous circulation of the abrading material
in water; from.cone 5 to the grinding table,
thence to sump 9, thence into cone 4, and
thence by trough 15 back to cone 5. The
portion of material too fine for further use
1s washed DLy the overflow into the sewer
and the finest usable grade is conveyed . to
the fine sand cone 14 for the finishing op-
Simultaneously therewith - fresh
material is being added to cone 5 to make
up for the fine, material washed into the
sewer and that taken to the fine sand cone.
During the roughing or facing operation
when the sand is being admitted into the
tank 5 -from the hopper 17 and the trough
15, it is possible to shut off the, inflow of
water throngh the pipe 40, in which case the
heavier particles of sand on account of their
greater weight in proportion to their re-
sistance to the water, fall rapidly to the hot-
tom of the cone’ and are withdrawn through
pipe 42. The finer particles of sand, re-
quiring a-much longer time to fall down
into the lquid, have a tendency to remain
in suspension higher in the cone, and as long
as the coarse sand is withdrawn throngh the
pipe 42 as rapidly as it is accumnlated in
the hottom of the cone 5 fairly satisfactory
results may be obtained, but 1 prefer to in-

“troduce through the pipe 40 enough water

to more than equal the volume of mixture
being withdrawn throngh pipe 42 which
causes & continuous upward flow of water in
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the cone 5 and prevents any of the finer _

particles of sand coming down and being
mixed with the coarser grades which. are be-

180
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~ing withdrawn through the *)1pe 42, as would

B

i¢

i5

20

25

30

35

50

55

be the case were the water shut off from the
pipe 40 or when the volume of water intro-
duced thmu«rn the pipe 40 is less than the
volume of water being dmcharged through
the pipe 42. -

By the method . descmbed there is a con-
tinnous and uninterrupted cycle of the abrad-
ing material, constant}}y or practmally con-
stanth', in a state of fz;spensmn, or at least
mixed with water."
essary or required and, thexefore the labor
of handling is reduced prachcally to a mini-
mum, and the apparatus is of less size and
less expensive than where, storage must be
provided for.  The appamtus is so designed
that the graded inaterial is withdrawn from
the ﬂmdma tanks and is discharged into
said tanks ‘:xmulhneously. i. ¢. both opera-

tions going on at the same time, but with-,

out interfering with the accuracy of the
grading. This does away with the necessity
of storzge places or tanks, and permits the
use of very much smaller and less expensive

tanks or cones than with my pr101 form of
“apparatus. .

What I claim is:—

1. The method of applying abrasives to
grinding and smoothing mcchanism, which
consists in separating the material mixed

“with a liquid in a suitable vessel or tank into

different grades, withdrawing said grades
separately.and in anvy desired sequence from

~said vessel, conducting the same directly to

the grlndmc mechfmls,m., and returning the
same to the grading vessel while still mixed
with the 11(1md and infroducing the same

into the top. of said vessel or tank and re-

grading the same.

2. The method "of applynnr abrasives to
grinding ‘and smoothing mechanism, which
consfsts in separating the material mixed
with a Hquid in a suitable vessel or tank into
different grades, withdrawing said grades

sommtﬂlv and 1 m any desired sequence from

sald vessel, conducting the same directly to
the grinding. ﬂm{l(‘h‘mlsm.,“nd returning the
same to the grading vessel while still mixed
with the liquid and introducing the .same
into the top of said vessel or tank and re-
geading the same, said grading, regrading
and circulation being carried on in an un-
interrupted cycle with the material con-
stantly mixed with the ligunid.

3. The method of applying abraswes to’
grinding and smoothing mechanism, which

. consists in introduc¢ing the material mixed

with water into.the top of a suitable ves-

_sel or tank, eliminating the surplus water

60 -

, tharemth withdrawing the. coarser material .

and some of the finer material. from the up-
per portion of the tank and. simultaneously

- from. near the bottom of the tank and con-

‘duoting the same directly to the grinding

méchanisrs, and m%ndu@&mg the used’ mate-

N¢ storage place is nec-

1,058,416

rial from the grinding mechanism and sgain

introducing it inte the top of said tank or .

vessel.

4. The mei’ﬁ'od of applying abrasives to
‘grinding and smoothing mechanism. which
consists in introducing the material mixed
with water into the top of a suitahle ves-
sel or tank, eliminating the surplus water
and some of the finer material from the up-

per portion of the tank and simultaneously 4

therewith withdrawing the coarser materisl
from near the bottom .of the tank and con-

- ducting the same directly to the grinding

mechanism, reconducting the used material

from the grinding mechanism and again in-

troducing it into the top of said tank or ves-
sel, and again separating the finer materml

: from the coarser matérial.

5. The method of applying abrasives to
g"mdmc and smoothing mechanism, which
ormsmtq in mtroducmg the material mme,d
with water into the top of a suitableves-
sel or tank, eliminating the surplus water
and some of the finer material from:the'up-

‘per portion of the tank and simultanepusly

therewith withdrawing the coarser maierial
from near the ‘bottom of the tank and con-

_ducting the same dirgetly to the grinding

‘mechanism, reconducting the used material
from the grinding mechanism and again in-
troducing 1t into the top of said tank or ves-
sel, and again separating the finer material
from the cbarser méterial, said separation,
reseparatlon and clgculutlon being carried on
in an uninterrupted eycle with the material
cbnstantly mixed with the hqmd
6. The method of applying abrasives to
°1md1ng and smoothing mechanism, which
donsists 1n separating the same in a svitable
vebsel or tank into different grades, conduct-

‘ing the same in a state of suspension to the

grinding -mechanism, regrading the used
material in a separate vessel,. withdrawing
the finer grades. in said vessel from circula-
tion, and conducting the several coarser
grades from said vessel to the first named
vessel and regrading the same, said grading,
preliminary gradmg regradmg Yind éircu-
Jation being carried on in an uninterrupted
cycle with the material constantly mixed
with the liquid.

pas

90

95

100

105

110

11¢

7. The method of a,pplymg abraswes to

grinding and. smoothing mechenism, which
consists in: conductmg the material mixed
with a liquid to & vessel and theréin sepa-
rating the same into various grades, with-
drawing said grades from said vessel sepa-
rately and conducting the same: lirectly to
the grinding mechanism, conducting the
used material te a separate vessél and there-

in regrading the. same, withdrawing the

several grades separately from said vessel
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w1thdrawmg the finer grade in said vessel

from circw:ation, and conducting the several
coarser grades: collectively from said vessel

130
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to the first named vessel and therein regrad-
ing the same, said grading, regrading_and

- circulation” being carried on in an uninter-
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rupted cycle with the material “constantly
mixed with the lighid. S

8. The method of applying abragives to
grinding and smoothing mechanisrfrji which
consists m conducting the same to a gnitable
vessel and therein separating the same into
different grades, simultaneously therewith
withdrawing the grade separately. from
sald vessel and condueting the same directly
ta the grinding mechanism, conducting the
used material from the grinding mechanism
to a separate vessel and therein separating
the same into various grades simultaneously
with the introduction of the.material into
spid vessel, withdrawing the same there-
from, and reconducting all of the material
below a certain size to the first named vessel.
. 9. The method of applying abrasives to
grinding and smoothing mechanism, which
consists in conducting the same to a suitable

vessel and therein separating the same into |

different grades, simultaneously therewith
withdrawingt the grades separately from
said vessel and conducting the same directly
to the grinding mechanism, conducting the
ysed material from the grinding mechanism
to a separate vessel and therein separating
the same into. various grades simuitaneously
with the introduction of the material into

said vessel, withdrawing the same there- .

from, and reconducting all of the material

" below a certain size to the first named vessel,

said grading, preliminary grading, regrad-
ing and circulation being earried on in an
uninterrupted cycle with the material con-
stantly mixed with the liquid. J

10, Fhe method of grading’ and applying
abrading material, consisting-iry separating
the material mixed with a hqulh in a suit-
able vessel or tank into different grades, con-
ducting the graded material to a grinding
machine, regrading thé used material in a
separate vessel, withdrawing the several
grades separately from said vessel, with-
drawing the finer grade in said vessel from
the circulation, conducting the several
coarser grades from said vessel to thefirst
npmed vessel; and therein regrading the

_smme,

11. The method.of grading and applying
abrading material, consisting in sepavating
the material mixed with a liquid in a suit-

- able vessel or tank into different grades,

89

¢onducting the graded material to a grind-
ing machine, regrading the used material in
a separate vessel, withdrawing the several
grades separately from .said vessel, with;

2

o

drawing the finer grade in.said vessel from
the circulation, conducting the several
coarser grades from said vessel to the first
named vessel, and therein regrading the
same, such grading, regrading and circula-
tion being carried on with the material con-
stantly in circulation mixed in liquid. = .

12. The method of applying abrasives to
grinding mechanism, consisting in introduc-
ing the abrasive mixed with water into the
top of a tank having downwardly converg-
ing sides, eliminating the surplus water and
some of the finer material from the upper
portion of the tank, and simultancously
therewith withdrawing the coarser material
from near the bottom of the tank and con-
ducting the same directly to the grinding
mechanism. ’ oo

13. The method of applying abrasives to.
grinding miechanism, which consists in in-
troducing the abrasive mixed with water
into the top of a tank having downwardly
converging sides, eliminating the' surplus
watér and some of the finer matetial from
the upper portion of the tank, and simulta-
neotisly thereWith and while holding the
abrasive constantly mixed with water with-
drawing the coarser material from near the
bottom of the tank and conducting the same
directly to the grinding mechanism. ‘

14. The method of applying abrasives to
grinding mechanism, consisting in introduc-
ing the abrasive mixed with water into the
top of a tank having dewnwardly converg-
ing sides, ¢liminating the surplus water and
some of the finer material from the upper
portion of the tank, withdrawing the coarser
material from near the bottom of the tank

and conducting the same directly to the

grinding mechanism, and  returning the
abrasive material from the grinding mechp-
nism, to -the tank, sald operations going on
simultaneously. ' o

15. The method of applying abrasives to-
grinding mechanism, consisting in introdue-
ing the abrasive material mixed with water.

into the top of a tank having downwardly °

converging sides, -eliminating the surplus
water and some of the finer material from
the upper portion of the tank, and simulta-
neously therewith withdrawing material di-
rectly to the grinding mechanism_from any
one of various levels in the tank.

In testimony whereof, I have hercunto set
my hand.

HALBERT K. HITCHCOCK. -

Witnesses: ’ N
Mangr 8. Traoursox,
W. C. Lyvox:
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