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To all whom it may concern: 
Be it known that I, HALBERT IX. HITCH 

COCIS, a resident of Tarentum, in the county 
of Allegheny and State of Pennsylvania, 
have invented a new and useful Improve 
ment in Apparatus for Applying Abrasives 
to Grinding Apparatus, of which the fol 
lowing is a specification. 
This invention relates to apparatus for 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 
rial requiring a fine surface such as plate 
glass, marble and granite, it is desirable 
after the abrasives have passed between the 
material to be ground and the runners or 
rubbing bed, that the finer particles be sepa 
rated from the coarser ones and Saved to be 
used in the finishing operation, and the 
coarser particles returned to the grinder to 
assist in the roughing operations. 
The object of the present invention is to 

provide apparatus for grading and applying 
such materials wherein the supply to and 
withdrawal of the material from the grad 
ing vessel goes on simultaneously, the finer 
material being held back during the rough 
ing operation for the subsequent Smoothing 
and finishing operation. 

Further objects of the invention are to 
provide apparatus whereby the proper ratio 
of the Water to the sand or other abrading 
material may be regulated; and providing 
apparatus which is simpler and less ex 
pensive than that heretofore suggested, and 
to provide for starting the finishing opera 
tion 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 de 
scribed hereafter. 
In the accompanying drawings, Figure 1 

is a diagrammatic plan view of the appara 
tus: Fig. 2 is a vertical elevation on the 
line 2-2, Fig. 1, looking in the direction of 
the arrows; Fig. 3 is a vertical elevation at 
right angles to that of Fig. 2 on the line 
3-3, Fig. 2, looking in the direction of the 
arrows: Fig. 4 is a vertical Sectional view 
through the preliminary grading vessel or 
cone; Fig. 5 is in part a side elevation and 
in part a vertical Section through the sand 
receiving reservoir or hopper and the grad 
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ing vessel or cone used in connection there 
With; Fig. 6 is in part a vertical section 
and in part an elevation of the fine sand cone 
and parts connected thereto; Fig. 7 is a de 
tail view showing the Suspending means of 
the fine Sand cone at right angles to the po 
sition seen in Fig. 6, being a section on the 
line 7-7, Fig. 6; Fig. 8 is an enlarged sec 
tional view of the valve controlling the out 
let from the fine sand cone; Fig. 9 is a hori 
Zontal section on the line 9-9, Fig. 8: Fig. 
10 is a vertical sectional view through the 
discharge mechanism from the secondary 
grading cone; Fig. 11 is a plan view of the 
Same; Fig. 12 is a transverse vertical sec 
tion through the valves on the line 12-12, 
Fig. 10; Figs. 13 and 14 are detail views 
showing different positions of a valve; Fig. 
15 is a detail sectional view through one of 
the troughs and spout connected thereto; 
and Fig. 16 is a detail view showing the 
means for controlling the flow of sand from 
the receiving hopper or reservoir. 
In my Patent No. 934,441 issued Septem 

ber 21, 1909, is described and claimed a cer 
tain process for grading fine material in 
suspension, and in my Patent No. 934,612, 
September 21, 1909, I have illustrated and 
described certain apparatus for grading ma 
terial, conducting the same to a grinding 
apparatus and then returning it for re-grad 
ing. The operation of the apparatus for 
grading or separating the material into 
grades of the present application has certain 
general resemblances and follows the same 
broad principle as that described in my Pat 
ent 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 or 
bins from which it is taken to the grinding 
machines as necessary or desired, and upon 
the return from the grinding machines is re 
graded and again deposited in such tanks or 
bins. The material is not continuously 
mixed with the liquid in which the grading 
is effected, nor is there a continuous cycle, 
that is, a withdrawal of material from the 
grading apparatus simultaneously with its 
introduction thereto, but rather an inter 
rupted or intermittent cycle. Consequently, 
the apparatus was comparatively large and 
expensive. 
The present invention has for its purpose 
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to provide simpler and less expensive appa 
ratus in which a continuous uninterrupted 
cycle with the abrading material in suspen 
sion or mixed with the liquid is carried on, 

5 so that the material can be handled at less 
cost and with less labor than with the appa 
ratus shown in my prior patent. 
In the drawings I have illustrated appa 

ratus and herein will describe the same 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 ma 
terials and applying them to other purposes. 
As illustrated, a series of grinding tables 

1 each provided with a pair of runners 2 of 
the usual form, are served from a single 
preliminary grading vessel or cone indicated 
at 4, while each of the individual tables is 

20 provided with its own individual grading 
vessel or cone 5, which is hereinafter desig 
nated the secondary grader to distinguish it 
from the preliminary grading cone 4. 
These graders are arranged to re-grade the 
used and new material so as to retain all of 
the material coarser than a given size. The 
grinding tables 1 may be of any kind or 
type but are shown of a conventional type 
largely used for grinding plate glass. 
These are so well understood that specific 
description thereof is unnecessary. The 
gutter 6 around each of these tables is con 
nected by cross gutter 7 with the main gut 
ter 8 which conveys the water and used 
abrading material over a screen 80 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 scummy material 
from grader 4 escapes through overflow 
pipe 10 and thence through conduit 11 to 
the sewer, the conduit 11 also carrying the 
over-flow from the sump 9. The finest grade 
of sand from grader 4 escapes through out 
let 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 discharged into the 
trough 15 and are thereby 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 be more fully ap 
parent. 

55 The fresh abrading material or sand is 
taken from any suitable source and de 

Í posited in reservoirs or hoppers 17, one lo 
cated at each grading table. The drawings 

! indicate two modes of delivering the sand 
60 into such hoppers; one being by clam shell 

bucket 18 running on the telfer 19 and re 
ceiving the supply from sand pile 20; the 
other being by a conduit 21 with branches 
22 extending over the hoppers 17 and pro 

65 vided with controlling valves 23 and serv 

O 

5 

25 

30 

35 

40 

45 

50 

1056,415 

ing to deliver the sand to said hoppers in 
suspension in water. The surplus of water 
escapes through overflow pipes 24 to a con 
duit 25 which discharges into the main gut 
ter 8 or other suitable place. 
The hopper 17 and the means for dis 

charging the sand therefrom may be of va 
rious constructions and kinds, but pref 
erably is of the form illustrated, described 
and claimed in my application for patent 
filed concurrently herewith, Serial No. 
641,482 and in which the sand is removed 
from the hopper by admitting water into 
the lower 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 through pipe 28. Pref 
erably the admission of the water into the 
said hopper from below is controlled auto 
matically by the density of the mixture of 
water and sand in the grading cone 5. To 
this end there projects into the said grad 
ing cone a hydrometer 30 (see Figs. 3 and 5) 
guided in a suitable guide 31 and provided 
near its upper end with adjustable stops 32 
between 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 hydrom 
eter is elevated and through the stop 32 
and lever arm 33 closes valve 34, thereby 
stopping the delivery of more sand to cone 
5. When the density of the mixture in the 
cone is reduced sufficiently, the hydrometer 
drops and the upper collar 32 contacts with 
the lever arm 33 and opens the valve 34 to 
admit Water into the reservoir 17 and re 
starts the delivery of sand from said hop 
per. In this way an automatic regulation 
of the density of the mixture in the grading 
cone is effected during the roughing or fac 
ing operation. Each of cones 5 also re 
ceives the coarser portion of the material 
which comes from the tables, through the 
regrading cone 4. This material is received 
from trough 15 which, opposite each of the 
secondary grading cones 5, is provided with 
a spout 36 arranged to discharge into the 
cone 5. Each of these spouts is controlled 
by a valve 37 operated by a rope or the like 
38 running on sheave 39 connected to the 
axis on which the valve is mounted, so that 
the supply of sand coming through trough 
15 to each one of the grading cones 5 can 
be controlled at Will. 

Each of the grading vessels 5 is pref 
erably of the shape shown on the drawing, 
that is, of inverted cone shape, and is adapt 
ed to receive the material mixed with Water 
from above. The grading is preferably ef 
fected by maintaining in such cone an up 
ward flow of Water whereby the material is 
divided into various strata depending upon 
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the ratio of the weight of the different par 
ticles of material to the resistance offered 
to falling down in the upward current of 
Water, all as described in my Patent No. 
934,441 above identified. The upward flow 
of Water is provided through the lower end 
of the cone by means of supply pipe 40. 
The action of the upward flow of water in 
the conical vessel separates the material into 
Various grades, the coarsest being at the bot 
tom and Successive layers decreasing in 
coarseness toward the top. The very fine or 
Scummy material, as well as surplus water, 
escapes through overflow pipe 41 which con 
nects at 42 with the gutter 6 of the grind 
ing table. 

In Order to separately withdraw the 
grades from the grading vessel, there are 
projected into Said vessela series of pipes 42, 
48 and 44, in number depending upon the 
number of grades to be separately with 
drawn. The lower inner ends of these 
pipes are at different heights in the grading 
vessel and each ends approximately in the 
Strata or Zone of the grade which it is de 
sired to withdraw through that pipe. All 
of these pipes extend through theside of 
the cone at substantially the same level and 
the Outer ends bend downwardly somewhat 
as shown in FigS. 2 and 5, and all are ar 
ranged to discharge into the spout 45 which 
in turn discharges into the trough 46 which 
projects over the grinding table, preferably 
between the runners as shown, and is per 
forated to discharge the mixture of sand 
and Water onto the table. The discharge 
ends of these pipes are controlled by inde 
pendent valves, the valves being numbered 
respectively 47, 48 and 49, Figs. 10, 11, 12. 
The valve 47 is secured to a tubular shaft 
50 provided with operating sheave 51; the 
valve 48 is connected to shaft 52 which ex 
tends through hollow shaft 50 and is pro 
vided with operating sheave 53; and the 
valve 49 is secured to shaft 54 provided with 
Operating sheave 55. Each of these operat 
ing sheaves is Weighted, as at 56, so that 
When closed the weight keeps the valve 
closed against the head or pressure of the 
lmixture in the tank, and when opened this 
Weight keeps the valve open. Each sheave 
is provided with a rope or similar device 57 
for Operating the same. Each of the valves 
is provided with a soft packing or face 58 
adapted to seat against the open end of the 
pipe and close the same. The mixture of 
sand and Water is forced out of the pipes 
when they are open by the pressure of the 
head in the come 5, but this pressure is not 
So great but that when the valve closes the 
end of the pipe the outflow immediately 
ceases, but as soon as a valve is opened the 
flow through the open pipe is set up. As 
Soon as the valve is again closed, the sand 
which is in the pipe drops out of the same 

8 

back into the cone 5, due to the fact that 
there is no upward flow of water in the 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, I 
have provided the following arrangement 
for clearing the same: The outer ends of the 
withdrawal pipes are connected to a suitable 
chamber 60 which is supplied with water 
under pressure through pipe 61. 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 63 to normally 
close communication from chamber 60 to the 
end of the withdrawal pipe. To unseat the 
valve 62 and open communication from 
chamber 60 to the withdrawal pipe, the flap 
valve 47 is provided with a projection or 
prong 64 of sufficient length to contact with 
the check valve 62 and lift it from its seat 
when the rubber facing or packing 58 is 
compressed. The normal condition of the 
closed valve is shown in Fig. 10 with the 
projection or prong 64 barely contacting 
with valve 62 but without lifting the same 
from its seat. Should, for any cause, one 
of the withdrawal pipes become clogged, the 
rope 57 is pulled upon in such a direction 
as to forcibly compress the packing 58, as 
shown in Fig. 13, which permits the prong 
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64 to lift the valve 62 from its seat. Water under pressure from the supply pipe 61 now 
flows inwardly and downwardly through the 
clogged pipe and washes out of the same the 
clogging material. Fig. 14 illustrates the 
position of the valve when open to permit 
material to be withdrawn from the cone 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 any extent or de 
gree. In other words, it is not necessary to 
withdraw all of the grades lying between 
any two planes before taking out or begin 
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 apparatus where the different 
grades were withdrawn through a common 
outlet, it was necessary to entirely withdraw 
all of the grades before the finest could be 
taken out. When the material in any layer 
is withdrawn that immediately above drops 
down to take the place of the withdrawn 
layer, and as the withdrawal continues 
through any one pipe the material being 
withdrawn gradually becomes finer and 
finer. The withdrawal through any one 
pipe can be stopped whenever desired, and 
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any one of the higher pipes opened. This 
enables the material to be withdrawn in a 
series of steps or jumps and enables the fin 
ishing operation to be started at any time 
and to be brought to a speedy conclusion. 
In the application of abrading material, 

and particularly for grinding and Smooth 
ing plate glass, it is advantageous to vary 
-the amount of water mixed with the sand 

10 of various grades. With the coarser grades 

5 

20 

a small ratio of water can profitably be used, 
while with the finer grades the ratio of 
water preferably should increase. In my 
patent hereinbefore described, this regul 
lation of the ratio of Water to the sand for 
the different grades was secured by means 
of a float located in a suitable vessel and 
controlling the valve which controlled the 
amount of water entering the grading cone. 
In the apparatus illustrated in this appli 
cation, this regulation is automatically ef 
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sand for the finer grades. 

fected without such float and regulating 
valve by properly proportioning the shape 
or lines of cone 5 and properly locating the 
points of withdrawal of the different grades 

| therefrom; that is to say, the different 
heights at which the withdrawal pipes ter 
minate in said cone. By properly designing 
the shape of the cone and having the sev 
eral withdrawal pipes project down into the 
cone to exactly the right points, I am en 
abled to automatically and properly regu 
late the ratio of water to the sand, so as to 
secure the increasing ratio of water to the 

This consider 
ably simplifies the apparatus over that illus 
trated in my prior patents. 
The large or preliminary grading cone 

4, receives the mixture of water and sand 
as it comes back from the tables from the 
Sump or pit 9. This mixture is discharged 
upwardly 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 dis 
charge arranged to project the mixture up 
into 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 already described for withdrawing 
the material therefrom and its action is 
preferably the same as that described in my 
Patent No. 934.441 in connection with Fig. 
3. As shown, there are in this cone four 
discharge pipes 70, 71, 72 and 73 for with 
drawing the coarser grades of material and 
an upper discharge pipe 12 for withdrawing 
the finest grade and delivering the same to 
the trough 13 which conveys it to the fine 
sand cone as heretofore described. All of 
the other discharge pipes discharge into the 

1056,415 

trough 15 which conveys the mixture to the 
several cones 5. Therefore, after grading 
the material into five grades in cone 4, four 
of those grades are again mixed in trough 
15 and are re-graded in the cones 5. The 
purpose of taking out of the cone 4 the sev 
eral independent grades through pipes 70, 
71, T2, and 73 is to remove as quickly as 
possible all of the coarser material and thus 
insure having the uppermost grade which 
escapes through outlet 12, very carefully 
Selected. As a consequence, a very careful 
grading or selection of the upper or fine 
material is secured. Each of the fine sand 
cones 14, therefore, receives its supply from 
the stop stratum of the preliminary re-grad 
ing cone 4. The sand from these fine sand 
conesis withdrawn only at the end of the 
grinding operation so as to effect the final 

70 

75 

or finishing grinding. Each of these cones 85 
is arranged to automatically control the de-, 
livery of the fine sand thereinto, and to 
discharge said sand through an outlet SO 
in its bottom directly into the trough 46. 

For the purpose of regulating the sup 
ply of sand into the cone 14, the following 
arrangement is provided:- The cone is sus 
pended by means of a bail or stirrup S1 
from the short end of lever 82 fulcrumed 
at 83, and having on its long arm adjustable 
counterweights 84. The short arm of the 
lever has connected thereto a link S5 at 
tached to the stem S6 of a valve 87 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 Fig. 6. The short end of lever 
82 is elevated and valve 87 lifted to open 
the inlet to discharge spout 8S so that the 
mixture of fine sand and water flows into 
the cone 14. As soon as the mixture in the 
cone 14 has reached the desired density, it 
overbalances the counter weights S4, lifts 
the latter and depresses the short end of 
lever 82, thereby forcing valve S7 down 
Wardly to close the inlet to spout 88 and 
shutting off the supply of fine sand and 
Water to the cone 14. It is understood, of 
course, that the trough 13 is stationary. 
When the cone 14 drops as described, the 
lever 82 is locked in the position 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 counter 
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 said 
dog. A spring 95 normally holds the dog 
against the stop 92. This holds the valve 87 
closed until the fine sand cone has been 
emptied to the desired degree. When the 
latter occurs, a workman pulls on the rope 
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93, withdraws dog 90 from lever 82, which 
permits counterweights 84 to again lift the 
cone and valve 87. 
The fine sand in the cone 14 is graded 

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 
its lower end, this pipe having a supply 
connection 98. The surplus water escapes 
through the overflow 99. The effect of this 
is to further grade the fine sand in the cone 
14, bringing the coarser sand at the bottom 
and gradually increasing in fineness toward 
the top so that when withdrawn through 
the bottom discharge orifice, the finishing 
sand gradually becomes finer and finer. 
The discharge orifice 80 of the fine sand 

cone is controlled by a valve 100 which is 
secured to 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. Con 
nected to the valve stem 101 is a rod 103, 
extending upwardly above the cone and 
connected to one end of lever 104, fulcrumed 
at 105, 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 discharge orifice, and the fine sand and 
Water will then escape from the cone 14. 
In the use of the apparatus the sand is 

deposited in hopper 17, is washed out of 
the same by opening valve 34, and passes, 
mixed with Water, into the grading tank or 
cone 5 where it meets an upward current of 
water of gradually diminishing velocity to 
Ward the top, and settles down in the water 
in said tank until it reaches a state of equi 
librium, which depends upon the size and 
physical characteristics of the particles of 
sand, so that they are thereby divided or 
separated into several grades or sizes. The 
grades are withdrawn and conducted sepa 
rately to the grinding table by opening the 
appropriate valve 47, 48 or 49, controlling 
the several withdrawal pipes from said 
cone. The Sand and water from the grind 
ing table escapes into gutter 8 and passes 
then to sump 9. On the grinding table more 
or less of the Sand is pulverized to a degree 
of fineness which incapacitates it for fur 
ther service as an abrasive. The sand mixed 
with water, is drawn from sump or pit 9 
and discharged upwardly into the prelimi 
nary grading tank or cone 4. The stream of 
water carrying the same up into the cone 
gradually diminishes in velocity upwardly 
and the different, particles of sand seek 
their strata of equilibrium, the same as in 
the tank or cone 5, and being thereby sepa 
rated into a series of grades or sizes. The 
very fine particles, too fine to be of use - 
scum, dirt and other impurities, Wash out 

5 

coarser grades of material are withdrawn 
from this tank through discharge pipes 70, 
71, 72 and 73, being returned to the grading 
tank 5, while the finest grade is deposited in 
the finishing cone 14, to be withdrawn there 
from whenever 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 ves 
Sel 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 reservoir 17, 
this supply being controlled by the density 
of the mixture in the cone 5. When-the 
roughing or facing operation is substantially 
completed, the supply of material to the 
cone 5 is cut off by closing valves 34 and 37. 
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 
withdrawn gradually increases in fineness 
from the bottom to the top. During the 
rough grinding there is a continuous circu 
lation of the abrading material in Water, 
from cone 5 to the grinding table, thence to 
pump 9, thence into cone 4, and thence by 
trough 15 back to cone 5. The portion of 
material too fine for further use is washed by 
the overflow into the sewer and the finest 
usable grade is conveyed to the fine sand 
cone 14 for the finishing operation. Simul 
taneously 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 through the 
pipe 40, in which case the heavier particles 
of sand on account of their greater weight 
in proportion to their resistance to the wa 
ter, fall rapidly to the bottom of the cone 5 
and are withdrawn through pipe 42. The 
finer particles of sand, requiring a much 
longer time to fall down into the liquid, 
have a tendency to remain in suspension 
higher in the cone, and as long as the coarse 
sand is withdrawn through the pipe 42 as 
rapidly as it is accumulated in the bottom 
of the cone 5 fairly satisfactory results may 
be obtained, but I prefer to introduce 
through the pipe 40 enough water to more 
than equal the volume of mixture being 
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continuous upward flow of water in the 
cone 5 and prevents any of the finer parti 
cles of sand coming down and being mixed 
with the coarser grades which are being 
withdrawn through the pipe 42, as would be 
the case were the water shut off from the 
pipe 40 or when the volume of water intro 
duced through the pipe 40 is less than the volume of water being discharged through 
the pipe 42. 
With this apparatus there is a continuous 

and uninterrupted cycle of the abrading 
material, constantly or practically con 
stantly, in a state of suspension, or at least 
mixed with water. No storage place is 
necessary or required and therefore, the 
labor of handling is reduced practically to a 
minimum, and the apparatus is of less size 
and less expensive than where storage must 
be provided for. The apparatus is so de 
signed that the graded material is with 
drawn from the grading tanks and is dis 
charged into said tanks simultaneously, i. e. 
both operations going on at the same time, 
but without interfering with the accuracy 
of the grading. This does away with the 
necessity of storage places or tanks, and 
permits the use of very much smaller and 
less expensive tanks or cones than with my 
prior form of apparatus. 
What I claim is: 
1. Apparatus for applying abrading ma 

terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a preliminary grading tank, a 
secondary grading tank in position to dis 
charge to the grinding mechanism, means 
for producing in both of said grading tanks 
a downward flow or travel of the material 
relative to the liquid, and a conduit for 
withdrawing liquid and material from the 
lower strata of the preliminary grader and 
conducting the same to and discharging the 
same directly into the secondary grader. 

2. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a preliminary grading tank ar 
ranged to receive the material from the 
grinding mechanism, a secondary grading 
tank in position to discharge to the grinding 
mechanism, means for producing in both of 
said grading tanks an upward flow of 
liquid, and a conduit arranged to withdraw 
liquid and material from the lower strata 
of the preliminary grader and conducting 
the same to and discharging the same into 
the secondary grader. 

3. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a preliminary grading tank ar 
ranged to receive the material from the 
grinding mechanism, a secondary grading 
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mechanism, means for producing a down 
Ward travel of the material relative to the 
liquid in both of said tanks, a conduit for 
conducting liquid and material from the 
preliminary grading tank and discharging 
the same into the secondary grading tank, 
and means for independently withdrawing 
the liquid and material from the different 
strata of said secondary grading tank. 

4. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a preliminary grading tank ar 
ranged to receive the material from the 
grinding mechanism, a secondary grading 
tank in position to discharge to the grind 
ing mechanism, means for producing a 
downward flow or travel of the material 
relative to the liquid in both of said tanks, 
means for independently and separately 
withdrawing material from different strata, 
in both of said tanks, and a conduit for 
conducting material from the preliminary 
grading tank and discharging the same di 
rectly into the secondary grading tank. 

5. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a pair of grading tanks in po 
sition to discharge to the grinding mecha 
nism, a preliminary grading tank arranged 
to receive the material from the grinding 
mechanism and having means for produc 
ing a flow of liquid upwardly therein, and 
means for conveying the liquid and abrad 
ing material from one level of the prelimi 
nary grading tank to one of the tanks in po 
sition to discharge to the grinding mecha 
nism and for conveying the liquid and 
abrading material from a different level of 
the preliminary grading tank to the other 
of said pairs of tanks. 

6. In apparatus for applying abrading 
material to grinding and smoothing mecha 
nism, the combination of grinding mecha 
nism, a preliminary grading tank, a Sec 
Ondary grading tank, each provided with 
means for independently discharging mate 
rial therefrom at different levels, a conduit 
for conducting the liquid and material from 
the grinding mechanism to the preliminary 
grading tank, a conduit for conducting the 
liquid and material from the preliminary 
grading tank and depositing, the same di 
rectly in the secondary grading tank, and 
means for delivering material separately 
from different levels from the second grad 
ing tank to the grinding mechanism. 

7. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination grinding 
mechanism, a preliminary grading tank and 
a second grading tank each provided with 
means for independently discharging mate 
rial therefrom from different levels, a fin 
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ishing tank, a conduit for conducting the mixture in said tank for controlling the dis 
liquid and abrading material from the charge from said hopper to said tank. 
grinding mechanism to the preliminary 
grading tank, a conduit for conducting the 

5 liquid and material from the upper portion 
of the preliminary grading tank to the fin 
ishing tank, and another conduit for con 
ducting the liquid and material from the 
lower strata of the preliminary grading 
tank to the secondary grading tank, and 
conduits for conducting the material from 
the finishing tank and second grading tank 
to the grinding mechanism. 

8. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a preliminary tank arranged to 
receive the material from the grinding 
mechanism, a secondary tank in position to 
discharge to the grinding mechanism, means 
for maintaining the material in suspension 
il liquid in both of said tanks, and a con 
duit for withdrawing liquid and material 
from the preliminary tank and conducting 
the same to and discharging the same di 
rectly into the secondary tank. 

9. Apparatus for applying abrading ma 
terial to grinding E. Smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a preliminary grading tank ar 
ranged to receive the material from the 
grinding mechanism, a secondary grading 
tank in position to discharge to the grind 
ing mechanism, means for maintaining the 
material in suspension in liquid in both of 
said tanks, a conduit for conducting liquid 
and material from the preliminary grading 
tank and discharging the same into the 
secondary grading tank, and means for in 
dependently withdrawing the liquid and 
material from the different strata of said 
secondary grading tank. 

10. Apparatus for applying abrading 
material to grinding and smoothing mecha 
nism, comprising in combination grinding 
mechanism, a preliminary grading tank ar 
ranged to receive the material from the 
grinding mechanism, a secondary grading 
tank in position to discharge to the grind 
ing mechanism, means for maintaining the 
material in suspension in liquid in both of 
said tanks, means for independently and 
separately withdrawing liquid and material 
from different strata in said tanks, and a 
conduit for conducting liquid and material 
from the preliminary grading tank and dis 
charging the same into the secondary grad 
ing tank. 

11. Apparatus for EPs: abrading mal 
terial to grinding and smoothing mecha 
nism, comprising a tank in position to dis 
charge to said mechanism, a hopper pro 
vided with a valve controlled outlet in its 
bottom arranged to discharge to said tank, 
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12. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nusm, comprising a tank in position to dis 
charge to said mechanism, a hopper pro 
vided with a valve controlled outlet in its 
bottom in position to discharge to said tank, 
and a Water Supply arranged to introduce a 
stream into the bottom of said hopper to 
thereby remove the material therefrom. 

13. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising a tank in position to dis 
charge to said mechanism, a hopper pro 
vided in its bottom with a discharge orifice 
in position to discharge to said tank, a valve 
controlled water supply to the bottom of 
said hopper, and means controlled by the 
density of the mixture in the tank and act 
ing on said valve to control the supply of 
water to the bottom of said hopper. 

14. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, a tank in 
position to discharge to said mechanism, a 
hopper provided with a discharge opening 
in position to discharge to said tank, a valve 
controlled Water supply to said hopper, a 
hydrometer in said tank, and connections 
therefrom to said valve for cutting off the 
Water Supply to said hopper upon a prede 
termined isiy of mixture in said tank. 

15. Apparatus for applying abrading 
material to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a grading tank, means for 
maintaining the material in suspension in 
a liquid in Said tank, and means for inde 
pendently and separately withdrawing ma 
terial from different levels in said tank and 
conducting the same to said grinding mech 
alSI, 

16. Apparatus for applying abrading 
material to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a grading tank, means for 
maintaining the material in suspension in a 
liquid in said tank, means for separately 
and independently withdrawing material 
from different levels in said tank and con 
ducting the same to said grinding mecha 
nism, and means for conducting the used 
material mixed with the liquid from the 
grinding mechanism to said tank. 

17. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a grading tank, means for main 
taining the material in suspension in a liquid 
in said tank, a plurality of withdrawalpipes 
terminating at different levels in said tank, a 
valve controlling each of said withdrawal 
pipes whereby material can be separately 
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levels in said tank, and a conduit receiving 
the material from each of said withdrawal 
pipes and arranged to conduct the same to 
the grinding mechanism. 

18. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a grading tank, means for 
maintaining the material in suspension in a 
liquid in said tank, a plurality of with 
drawal pipes terminating at different levels 
in said tank, a valve controlling each of said 
withdrawal pipes whereby the material can 
be separately and independently withdrawn 
from different levels in said tank, a conduit 
receiving the material from each of Said 
withdrawal pipes and arranged to conduct 
the same to the grinding mechanism, and 
means for returning the used material mixed 
with the liquid from the grinding mecha 
nism to the grading tank. 

19. Apparatus for applying abrading ma 
terial to grinding and smoothing mecha 
nism, comprising in combination, grinding 
mechanism, a grading tank, means for main 
taining the material in suspension in a liquid 
and material from the grinding mechanism 
and discharging the same into the grading 
tank, and means and a conduit arranged to 
simultaneously conduct the graded material 
directly from the grading tank to the grind 
ing mechanism. - 

20. Apparatus for applying abrading ma 
terial to grinding and smoothing mechanism, 
comprising in combination, grinding mecha 
nism, a grading tank, means for maintaining 
the material in suspension in a liquid in said 
grading tank, a conduit and means for re 
turning the material from the grinding 
mechanism and discharging the same into 
said grading tank, and means acting simulta 
neously with the introduction of the mate 
rial into said tank for separately and inde 
pendently withdrawing material from dif 
ferent levels therein and conducting the same 
to the grinding mechanism. 

21. Apparatus for applying abrading ma 
terial to grinding and smoothing mechanism, 
comprising a tank in position to discharge 
to said mechanism, a conduit for introduc 
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ing liquid containing divided material there 
into, means controlled by the weight of the 
mixture in the tank for cutting off the Sup 
ply thereto when a predetermined density 
of mixture in the tank is secured, and man 
ual operated means for maintaining at will 
the apparatus in condition with the supply 
cut off. 

22. Apparatus for applying abrading ima 
terial to grinding and smoothing mechanism, 
comprising a grading tank in position to 
discharge to said mechanism, a conduit for 
introducing a liquid containing divided ma 
terial in suspension thereinto, means con 
trolled by the weight of the mixture in the 
tank for cutting off the supply thereto, and 
a lock arranged to hold the apparatus in po 
sition with the supply to said tank cut off. 

23. Apparatus for applying abrading ma 
terial to grinding and smoothing mechanism, 
comprising in combination, a grading tank 
in position to discharge to said mechanism, 
means for introducing a liquid containing 
divided material in suspension into said tank, 
and a liquid supply pipe extending down 
wardly into said tank and discharging at the 
bottom thereof, and an overflow pipe from 
the upper portion of said tank. 

24. Apparatus for applying abrading ma 
terial to grinding and smoothing mechanism, 
comprising in combination, a grading tank 
in position to discharge to said mechanism 
and having a discharge opening in its bot 
tom, a conduit for introducing a liquid con 
taining divided material in suspension into 
said tank, an overflow pipe from the upper 
portion of said tank, a liquid supply pipe 
extending downwardly into said tank and 
opening thereinto near its bottom, a valve 
controlling the discharge opening of Said 
tank and having a stem guided in said liquid 
supply pipe, and means for operating said 
valve. 
In testimony whereof, I have hereunto set 

my hand. 
HALBERT K. HITCHCOCK. 

Witnesses: 
MABELS. THOMPSON, 
W. C. LYON. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D.C.' 

60 

65 

70 

75 

80 

85 

90 

  


