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To all whom ii may concern: 
le it known that I. Fix LHEIT IK. IIT"c- 

c'e'k. a citizen of the United States, resid 
ing at "faren tim, in the county of Allegleny 
in State of Pennsylvania, have invented 
certain new and useful Improvennents in 
Grindling Apparatiis, of which the following 
is : specificatioin. 
My invention relates to grinding appara 

t is, and las for its principal objects: 1) pro 
vide an apparat is whereby use rapidity of 
the relicing operation is accelerated, and 
w iloit any waste of the abradling naterial; 
to provide an apparatus wherein abradling 

atei ital of a degree of fineiness varying to 
- it t le kine of grinding done is automat 
i": lly supplied in conjunction with the proper 
a out of water necessary for each particil 
lir operation: a ní finally. to provide un ap 
, : it is requiring little - attention wherein 
e a l'aling material is accurateiy graded 

a nel stupplied in proper quantities directly 
from tihe gradling nieans to the grinding 
rhaisn. () ne emboclinent of my inven 

i. ii ) is illustrated in the accompanying lraw 
i: tys. wherein! :--- AY 'Figur, is a side elevation partly in sec 

slow ing the relative arrangement of the 
* t.s. and N 
figure 2 is a plan view of the apparattus. 
The apparatuis illus rated and hereinafter 

les ("ribel. is designed for the operations in 

() 

-i -at to the gridling and smoothing of 
iste- gisis. »ut it will be tulerstood that tilne 

!prpa il v ett ich in volved is a polic’aile to a 
v ile rang" of irrindlingir p'rations. f t le 

Partit is iliustrated, the invelution relates 
1. “i”; la r?y te line, neais for supplying 

!, reting raterial. the griling 1 neclianism 
- - being sastantially the satunne as that 
: ret fore employed. I leretofore the sand 

; . ::: ii class erindling has been handled as 
, : , vvs. iFºr lhe rough relicºtion of the suur 
3: “, “ of the glass. (or facing operation, a unix 
i 1 : ' » f s-a ind containing both c'e barse and? fine 
th: teria i was placed in a long V' shapel hop 

' ; i jae-Pit, the grindling talle and washed 
het e4 o by a streann of water from a hose. 
ni i leis operation the finer. lighter unnaterial 
was wamshed out first leaving tlue ('oa "ser" nua 
terial to be used last. This operatio has 
lee find uneconomical. as the use of line 
("parse sa nel last leaves the glass wit în a véry 
rough finish. necessitating a la og and l teclios: 

I'r heer 

cannot be accurately gaged and the sand 
aucts to popor advantage when coarser and 
finer particles are upon the table at the sanne 
time, as the coarser particles keep the i run 
yers from touching the finer particles and? 
the finer particles get, in the way of the 
coarser ones and impair their effectiveness. 
For the finishing operation, the abrading 
haterial was then separated into grades of 
varying fineness either by means of a settling 
process wherein the water from the facing 
operation carrying the abrading material in 
suspension was carried through a series of 
pits or tanks wherein the various grades set 
tled, or by an additional process wherein. 
water carrying the abradling material in sus 
pension was placed in a tank and agitated, 
after which the abradling minaterial was al 
lowed to settle for a given period and the 
mixt tre above a 'certain level withdrawn, 
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which operation was followed by a series of 
adelitions of water, agitations, withdrawals 
mdl sett lings of the volumes withdrawn, thus 

gradually eliminating. the lighter parts of 
the material from the tank and settling them. 
While the addition of the second method 
gives better results than the first, both are inconvenient in operation and give grades 
lacking in unifornity. as the retilt if the 
sepat ration varies with the mixture inuiro 
liced, wlich mixtureis a variable one and 
cannot be gåged with any certainty, and in 
ay case the separation is incomplete due to 
tlhe elut”: ping of antities of the finer maa 
terial beheall that wlich is coarser. It will 
le seen that the foregoing operations re 
quired a great dietal (of labor ii relhandling 
the alorading naterial after grading it, con 
veying it te v t le grinding mechanism and 
ganging its applicatio) to the grindling mech 
aoism). and the operation was accºonpanel 
loy a \vaste « » f material andl an inefficient 
operation of the griling mechanisin. M?y 
i provel apparatus is designed to acconi 
plish the lesired separation into an infinite 
inler of gradles completely amel accurately 
without rehandling and to supply selhº nun teria? to tle grindling innechanism? directly. 
and in quantities adjusted to snit the con 
dition of the surface to be reduced, begrin 
ning with the coarsest and following up with 
successively finer and finer grades. Briefly . 
-t:ted, the atti conprises, tlhe usual 
grindling nechanism in conjunetion with a 
galing tank adapted to separate the abrad 

no e, the character of the Sadl ar: t \vate i itig unaterial into its various grades and so 
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.the bott in of lae tank increases. 
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located as to permit of its discharge to the 
gritidligr mechanism. Mly grading tank is 
so constretel that a stream of fluid passes 
upwarelly from the tank at a constantly 
:lecreasing velocity, thereby counterbalancº 
ing the normal downward veleneity of the 
particºles of timitterial in the tank and hoidlingr 
then i stsensit in in predetermined posi 
tions, which positions depend upon the up 
ward velocity of the water, the frictional 
surface of the particles and the weight of 
the particles. The particles in whicu lhe 
ratio of the weiglat to the frictional surface 
is largest take te lowest positions. as the 
nornal downward velocity of a particle 
hrouglh tle water dependis un pon this ratio. 
which ratie in particles of the saane shape 
and density increases with the size of the 
particles. The langer and more compact 
particles this come to a position of equilib 
riuum in t strat in in the bót tom of the tank 
wlnere the upward velocity is greatest. while 
the other particles arrange themselves in a 
series of st rata, the raties of weight to re 
sistance in liquid of the partieles composing 
which strata, decrease as the distance from 

After te 
materia? las been gradled, t : contents of the 

tank is dlawn of fi' in the hotton. thus sup 
plying the coarsest material i : » the table te o 
do the roligli grinding. ad as the surface » f 
the glass is reduced, a liner an finer nality 
of material is supplied unti all the naterial 
has been withdraw in fron the tak and the 
p?atte uneler treat une i las been reinced to 
the retired deg' ee of smoothness. e ferring now to the drawing, the appa 
It is hown at the left of the figures is the 
tirdinary grinding mechanism for reducing 
the surface of plaie glass, while the appa 
ratus showu at the right of the figures is the 
leans for grading and supplying the mate 
rial to the grinding apparatus wherein nay 
i v ention particularly resides. The grind 
ing mechanism comprises the usual table 1 
·o the surface ºf which tilne glass is secured, 
the shaft 2 for turning sucli table, the gear 
3 for driving the slhaft 2, the ruiners or 
grindling disks 4 supported above the table 1 
i position to grind the face of the glass in 
the stal manner, and the shafts 5 for carry 
ing tle runners, which shafts 5 are mounted 
in a frame-work capable of lateral move 
naent to pernnit of the renmoval of the glass. 
ti is the usual tre og extending about the 
table in position to receive the abrading nha 
terial and water as it falls from the table, 
und 7 is the drainagé pit into whieh the 
abradling material and water from the 
trottigh (6 is, collectel. The grading appa 
ratus comprises the tank 8 preferaiß of the 
conical shape shown, provided with the over 
?low pip? 9 and the illet pipe 10, which inlet 
ipe isprovided with a cut-off valve 11. 

. steam pipe 16 is provided with an upwardly 
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lhe contents of the tank are conducted to valves 1& - an 
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the grinding mechanism by i neamus of the 
pipe 12 carrying the valve 13, which pipe. 
i 2 extendls across the table 1 between the 
runners and is provided on its undler side 
with a series of lischarge openings. Water 
is supplied to the tank from the pressure 
nain when necessary by means of a pipe 14 
"arrying a valve 15. This valve is provided 
wirh automatic closing means comprising an 
operating rod provided with a float 15” car 
ried in the receptacle 15°, which receptacle is 
"os? rietel with downwardly converging 
wails, and is adlapted to le filled gradually . 
from the naim by numeans of the cock lãº. A 
directed end 17 adjacent the lower end? of 
the almission rive - 10 which constitutes : 
nieans for sectring a flow of liquid free the 
pit 7 up into and through the tank S. 
- The operation of the apparatus is as fol 

The pit being filled with a mixture if 
abrading mateirial and water from the facing 
peration. stean is admitted to the pipe 1 

thus sending a streann of liquid tip vard 
through the pipe 10 and the. tank S. , This gr: 
flow is continued intul a proper density of 
liquid in the tank S is securedl, the strplus 
water together with the particles of mate 
rial in the mixture, too fine to use. overflow 
ing through the pipe 9 and leaving in the 
tank the heavier portions lesignedl for se 
in the grindling operation. A stratification 
of the particles of material in the tank oc 
curs with the larger and heavi?r particles at 
the bottonn and the smaller partielesar 
ranged thereabove in positions depending 
upon their size, density and frictional sur 
face, which result is securedi because of the 
difference in tilne upward velocity of the 
liquid in the tank at the different levels amel 
because of the fact that the ratio of ile 
weighi of the . particles to their frictionai 
surface inereases with t leir size and density. 
The point of greatest velocity of upwarti 
flow in the tank 8 is voloviously at the botton 
for two reasons. first, because of the in 
creased cross-section of the tank as the syyter 
progresses upward, rendering such vecity 
inversely proportional to the area, and, sec 
ond, because of the fact that the larger par 
ticles at the lower levels crowd closer to 
gether than do the particles at the upper 
levels, thus reducing the amount of space 
list ween the particles. As the total space ie 
tween the particles at any level decreases, i 
the inter space velocity of course increases, 
s-( ) that even in a tank which did not have 
converging walls, the inter space velocity at 
the lotiom would be greater than at thre 
top. 
requirediensity, which may be determined 
by a hydronneter, or by any other desired 
nnes, the flow of steam through the pipe 
16 is hºt off, the valve 11 closed and the 
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After the tank has been filled to the 1:25, 

gö and 15° are opened, thus 130 
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feronitting the mixture of abrading material 
and waterin the tank 8 to flow to the grind 
ing mechanism, while a stream of water through the pipe 14 is introduced in order to naintain in suspension the particles al 
ready in equilibrium in the tank and to carry to their proper positions the finer ma 
terial last introduce 
grinding mechanism is of course started to operate at the time the valve 18 is opened 
and the vive 13 may be turned to supply 
precisely the amount of abrading material 
iecessary. It will be seen that the coarser 
material is supplied first to the niini 
nechanism, and, as the surface is reduced, 
a finer and finer grade of materiai is SVE, plied, which operation continues until the 
glass is properly faced and finished. As the tank enpties, the valve. 15 ' is gradually 
closed by reason of the filling of the tank 15” 
from the cock î5* and the raising of the 
float: 15’. The reduction of the flow from 
the pipe 14 permits the finer grades of sand 
to settle to the bottom of the tank and dis 
charge, and at the samme time prevents the 
proportion of water to abrasivefrol becom ing too great. The valve 15 may be adjust 
ed to supply the nuixture of abrasive and 
water which mav be found most efficient for 
the work to be done. 

It will be apparent from the foregoing 
that by the use of my apparatus no addi 
tionel handling of the abrading naterial af 
ter grading is necessary, and that after the 

5 tank 8 has been filled and the valves 13 and 
15. opened, the suppiying of material to the 
siitä mechanism is entirely automatic. 
t will also be seen that the material sup 

plied is very accurately graded with all par 
ticles having tiie sanie physical character 
istics.arranged together, and that the vari 
ous grades of material are suppliedl to the 
grindling mechanism in proper order and 
with the proportion of water necessary to 
effect the best results. The forum of tank 
shown although the preferred one, is not es 
sential to the operation of the apparatus, 
and if desired, the material night be dunupel 
into the top of the tank 8 instead of drawn 
from the drainage pit 7, the water fron the 
main 14 being dilepended upon to secure the 
proper arrangement of the particles in the 
tank. The supply of water from the main 
14 may of course be controlled manually if 
desired, and in case tlhe apparatus is used 
for finishing and the abrasive is very fitne, 
the flow of water from the main may be 
omitted and - the abrasive allowedl to gradle 
by settling without the assistance of the 
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upward fow. Various other modifications 
which will be apparent to those skilled in 
the art, might be nade without departing 
from my invention as defined by the claims. 

Having thuis described my invention and 
illustrated its use, what I claimh as new andl 

into the tank. The 

- weight. w» 

desire to secure by Letters Patent is the fol 
lowing:- - • Y 

l. ?paratus for supplying abrasive to 
grinding or smoothing mechanism, compris 
ing in combination with a mechanismusing 
anabrasive with water, a grading tank pro 
vided with discharge means in the lower end in position to permit of discharge to the said 
grinding mechanism, and meais for ?ecur ing an upward flow of liquid. through the 
tank, whereby the particles of abrading ma 
terial are suspended in different strata at po 
sitions depending upon the ratio of their re 
sistance in the liquid to their weight. 

2. Apparatus for supplying abrasive to 
grinding or smoothing mechanism, compris 
ing in combination with a mechanisin tusing 
an abrasive with water, a grading tank pro 
vided with downwardly converging walls 
and having a discharge passage at its lowér 
end above the i said GRANE, and means 
for securing an upward flow of liquid 
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through the tak, whereby the particles of 
abradling materia? are suspended in different 
strata at positions dependingpon the ratio 
of their resistance in tlhe liquid to their 

3. Apparatus for supplying abrasive to grinding or snoothing niechanism, compris 
ing in combination with a nechanism using 
albrasive with water, a conical grading tank 
haying a discharge passage at its lower end 
adjacent the saidl mechanism, and means for 
securing an upward flow of water through 
the. tank, whereby tlie particles of abradling 
material are suspended in different strata at 
positions depending upon the ratio of their 
resistance in the liquid to their weight. 

4. Apparatus for supplying abrasive to 
grinding or smoothingmechanism, compris 
ing in combination with a mechanism using 
an abrasive with water and having a drain 
age pit, a grading tank providel with dlown: 
wardly converging walls, a discharge pas 
sage leading from the lower portie on of the 
tank to the sail’ nechanisiin. I am admission 
passuge leading fron the pit to the lotton 
of the tank, and means for securing a flow of 
liquid up through such last passage and the 
tank. 

5. Apparatus for supplying alorasive to 
grinding and smoothing nechanism, epin 
prising in combination with a nechanism 
using an abrasive with water and having a 
drainage pit, a grading tank provided with 
downwardly converging walis, a diserharge 
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passage leading from lhe lower portie on of 
the tatl?k to the said mechanis?n?, an admission 
passage leading frontlhe pit to the bºttom 
of the tank. means for securing a flow of 
liquid up through such last passage and the 
tank, and a water pipe for securing a flow 
of water upward through the tank to hold 
the abrading material in suspension when 
the flow of liquid from the pitis cut off. 
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3. Apparatus for supplying abrasive to i ing a discharge passage at its lower end in 
grindling or smool hing mechanism. compris- } *osition o disclarge to the said umechanism. 
ing in combination with a merehanisma using 
an abrasive with water, a gradling tank hav 
ing downwardly converging was above the 
table, a passage leading from the lower end 
of the tank to the said mechanism and means 
for securing an upward flow of liquid from 
tle botton of the tank. whereby the particles 
of abradling material are l-ispendled in dif 
ferent strata at positions deven ling upon the 
ratio of their resistanee in the liquid to tier 
weight. 

7. A parattus for supplying aborasive to 
grinding or sinnoothing niechanisin. conpris 
ing in combination with a mechanism using 
an abra:sive in water, a grading tank having 
a discherge passage at its lower endl in psi 
tion idó . dise-harge to the said Inheehanisinn, 
neais for securing an upward flow of liquidi 
through the tank and automaticº erans" for 
gradually cutting of the said upward filow 
as the tank empties through the said dis 
charge passage. 

8. Apparat is for supplying abrasive to 
grinding or smoothing, umechanism, conpris 
ing in combination with a nechanismu sing 
an abrasive with water, a grading tank hav 
ing. a discharge passage at its lower end in 
position to discharge to the said ma'canism, 
meaias for securing an upward flow of liquid 
through the tank and automatic means for 
cutting off the said upward flow at a decreas 
ing rate as the tank empties through the said 
discharge passaige. - 

9. Apparatus for supplying abrasive to 
grinding or smoothing niechanism, compris 
ing ini conubination with a mechanism usinig 
an abrasive with water, a gradling tank lav 
ing a discharge passage af its lower end in 
positiko to discharge to the said nimechauisum, 
means for securing an upward flow of liquid 
through the tank, a valve for controlling 
such flow, a fioat for operating the valve, a 
receptacle for the float and means for gradu 
ally filling the receptacle as tlie tank empties 
through the saidi discharge passage. . . 

• 10. Apparattus for supplying abrasive to 
grinding or smoothing mechanism, compris 
ing in combination with a mechanism sing 
an abrasive with water, º grading tank hav 

metatis for securing an upward flow of liquit 
throigh the tank, a valve for controlling 
suterih flyv, a float for operating the walve, a 
receptacle for the float having downwardly 
converging walls and means for gradu: ?ly 
filling the receptiele as the tank empties 
t brough the said discharge passage. 

! 1. Apparatus for supplying abrasìve to 
grinding ºor smoothing rechanism. conpris 
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ing in conubination with a înechanismu using 
a abrasive with Ytter, a grading tank in position to dischargeto the said mechanism, 
un ºns whereby, the al rasive in the tak is 
separatel into a plurality of grades lying at 
ti flerent levels and ranging fron coarse to 
ficº, and connections from the tank to the 
grinding Inneclunisinn arranged to automat 70 
iera?y «hischarge the coarsest material to the : 
grindling innechanism first and subsequently 
the other graves in the erder of the size ef 
the particles conprising the grades. 

12. Apparatis for supplying abrasive to 
grinding or smoothing lumechanism. compris 
ing in combination with a mechanism using 
at abrasive with water, a grading tanuk in 
position to diserharge thereto, means for car 
rying abrasive in suspension to the tank. and 
means whereby the abrasi ve is mainitained in 
s.spension in the talk tintil discharged to 
the grinding mechanisma. - 

13. Apparatus for supplying abrasive to 
grinding or smoothing imechanism. cupris 
ing in combination with a mechani:;n using 
an abrasive with water, a grading tank in 
positio, to di:Scharge thereto, means for ear 
rying aborasive in suspension to the taxik, 
means whereby the abrasive is iaitairied 
in suspension in the tank until dischargeti 
to the saie? mechanism and means whereby 
the proportion of aborading materia to vvv 
ter may be varied. · 

In testimony whereof I have herento 
signed ny nalne in the 
subseribed witnesses. 

Witnesses: 
F. E. GAI'rIER, 
AR: Iweoer. I MARTIN. 
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