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To all whom it may concern:
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Teoek. o eitizen of the United States,

5 ion i ilustrated in the

Be it known that 1. Hauserr K. Hiren-
resid-
ing at Tarentum, in the county of Allegheny
and State of Pennsylvania, have invented
certain new and useful Improvements in
Grinding Apparatis, of which the following
is w specifieation. '
My invention relates to grinding appara-
tus. and has for its principal objects: to pro-
vide an apparatus whereby the rapidity of
the redncing operation is aceelerated, and
without any waste of the abrading material;
to provide an apparatus wherein abrading
paterial of a degree of fineness varying to
it the kind of grinding done is automat-
ieatly suppliedin conjunction with the proper
amonnt of water necessary for each particu-
Ler operation: and finally. to provide an ap-
porratus regquiring little- attention, wherein
the abrading majerial is acenrateiy graded
and supplied in proper gnantities divectly
from the grading means fo the grinding
pechanism,  One embodiment of my inven-
accompanying draw-
s, wheveln i— -
Wigure §ix o side elevaion partly in sec-
Lom showing the relative arrangement of the
pres, and _ :
" Figare 2 is a plan view of the apparatus.
The apparatus iHustrated and hereinafler

deseribed. is designed for the operations in-
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sident to the grinding and smoothing of
niate ghuss, but it will be ungerstood that the
Lroad invention invelved is applieable o a
wide range of grinding operations.  fn the
apparatts ilustrated, the invention relates
yi denlarly o the means for supplying
whading matevial. the grinding mechanism
fd being substantially the same as that
Levetofore employed.  Heretofore the sand
o i etoss grinding has been handled as
tolows, Por the rough reduetion of the sur-
fuee of the glass, or facing operation, a mix-
tinve of sand containing both coarse and fine
material was placed in a long V shaped hop-
pet wijacent the grinding table and washed
theteon by a stream of water from a hose.
in ilis operation the finer. lighter matevial
was washed out first leaving the coarser ma-
terial to be used last. This operation has
Leen fonnd uneconomical, as the use of the
conrse sansl Tast leaves the glass with a viry
rough finish, necessitating a long and tedious
sibsequent  finishing  operation. Furither-

mote, the character of the sand apd water

acts to poor advantage when coarser and
finer particles are upon the table at the same
time, as the coarser particles keep the run-
ners from touching the finer particles and
the finer particles get in the way of
coarser ones and impair their effectiveness.
For the finishing operation, the abrading
material was then separated into grades, of

process wherein the water from the facing
operation carrying the abrading material in
suspension vas carried through a series of
pits or tanks wherein the various grades set:
tled, or by
water carrying the abrading material in sus-
pension was placed in a tank and agitated,
after which the abrading material was al-
lowed to settle for a given period and. the
mixture above a ‘certain level withdrawn,

and settlings of the volumes withdrawn, thus
aradually eliminating the lighter parts of
the material from the tank and settling them.
While the addition of the second method
vives better results than the first, both are
inconvenient in operation and give grades
Incking in uniformity. as the re.ult of the
sepavation varies with the mixture inivo-
dueed. which mixtureTis a variable one and
cannot be gaged with any certainty., and in
any case the sepavation is incomplete due to
the entrapping of quantities of the finer ni-
terial beneaih that which is convser. Tt will

(nived o great deal of labor in rehandling
the abrading materinl after grading it. con-
veving il to the grinding mechanism and
maging its application to the arinding mech-
amism. and the operation was accompan‘ed
by a waste of material aned an inefficient
operation of the grinding meehanism. My
improved apparatus is desigmed to accom-
plish the desired separation into an infinite
nnmber of grades completely and acceurately
without rehandling. and to supply such-mm-

and in quantities adjusted to suit the con-
dition of the surface to be reduced, begin-
ning with the coarsest and { ollowing up with
suecessively finer and finer grades.
stated, the :ql)paratus comprises the usual
arinding mechanism in conjunetion with a
aeading tank adapted to separate the abrad-
i ing material into its various grades and so

cannot be accurately: gaged and the sand’

the,

varying fineness either by means of a settling’

an additional process wheiein.

which operation was followed by a series of .
additions of water, agitations, withdrawals

terial to the grinding mechanism divectly.

Briefly .
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located ag to permit of its discharge to the
grinding mechanism. My grading tank is
o constrieted that a stream of fluid passes
upwardly from the tank at a constantly
5 cleereasing velocity, thereby counterbalane-
ing the pormal downward veloeity of the
particles of material in the tank and hoiding
them in suspension in predetérmined posi-
tions. which positions depend upon the up-
10 ward veloeity of the water. the frietional
surface of the particles and the weight of
the particles. The particles i which the
ratio of the weight to the frictional surface
is largest
15 normal downward velocity of a particle
{hvough the water depends npon this ratio.
“which ratio in particles of the same shape
and density increases” with the size of the
particles.  The larger and more compact
go particles this come toa position of equilib-
M in s stratmn in the boattom of the tank
where the upward velocity is greatest. while
the other particles arrange themselves in a
series of strata, the ratios of weight'to re-
25 sistance in liquid of the particles composing
which strata, deercase us the distance from
the bottom of the tank inereases.  After the
material has been graded, the contents of the
tank is drawn ol from the-hottom. thus sap-
30 plying the coarsest matesial o the table to
do the rough grinding. and as the surface of
the glass is reduced. a finer od finer anality
of material is supplied wntif all the magerial
has been withdrawn from the tauk and the
35 plate under treatineni has been reduced to
the required deg: e of smoothness. '
Leferring now to the drawing, the appa-
witus Jhown at the left of the figures is the
ordinary grinding mechanism. for reducing
10 the smrface of plaie glass, while the appu-
ratus shown at the right of the figures is the

means for grading and sapplying the mate-

rial to the grinding apparatus wherein my

~invention particularly resides. The grind-

45 ing mechanism comprises the usual table 1

.on the sueface of which the glass s secured,

the shaft 2 for turning such table, the gear

3 for driving the shaft 2, the runners or

arinding disks 4 supported above the tuble 1

50 in position to grind the face of the glass in

the nsual manner, and the shafts 3 for carry-

ing the runners, which shafts 5 ave mounted

in a frame-work eapable of lateral move-

ment to permit of the removal of the glass.

55 6 is the usual {rough extending about the
table in position to receive the :1t

terial and water as it falls from the table,

and 7 is the drainage pit into which the

- abrading material and_water from the

60 trough 6 is collected. The arading appa-
-atus comprises the tank 8 prefer:\bf),' of the

conical shape shown, provided with' the over-
flow pipg 9 and the inlet pipe 10, which inlet
ipe is provided with a cut-off valve 1L.

65 The contents of the tank are condui;)ted to

{ake the lowest positions. as the’

2,
lows,

ading ma--
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the grinding mechanism by means of the
pipe 12 carrying the valve 13, which pipe
19 extends across the table 1 between the
punners and is provided on its under side
with a series of discharge openings. Water’
i= supplied to the tank from the pressure
main when neeessary by meaus of a pipe 14
arrying a valve 15, T his valve is provided
wirh automatic closing means ¢comprising an
operating rod provided with a.float 15" car-
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vied in the receptacle 15%, which receptacleis

construeted with  downwardly converging
wails, and is adapted to be
from the main by means of the cock 15%

A

_steam pipe 16 is provided with an upwardly

dirccted end 17 adjacent the lower end of

filled gradually .

the admission pipe 10 which constitutes s -

means for seeuring a flow of Tiquid frow the
pit 7 up into and through the tank 8.

. The operation of the apparatus is ay fol-
The pit being tilled with a mixture of
abrading matetial and water from the fucing
operation. steam is admitted to the pipe 16
thus sending a . stream of Tiquid wpward
throngh the pipe 10 and the. tank 8. This
flow is continned until a proper density of
liquid in the tank 8 is secured, the surplus
water together with the particles of mate-
vial in the misture, too fine to use, overflow-
ing through the pipe 9 and leaving in the
tank the heavier portions designed Tor use
in the grinding operation. A stratifieation
of the particles of material in the tank oc-
curs with the larger and heavier particles at
the bottom and the smaller particles ar-
ranged thereabove in positions -depending

upon their size. density and frictional sur-

face, which result is sectired because ol the
difference in the upward velocity of the
liquid in the tank at the different levels and
because of the fact that the ratio of the
weighi. of the .particles to their frictional
surfnce inereases with their size and density.
The point of greatest velocity of upwand
flow in the tank & is obviously at the bottom
for two reasons, first, because of the -
creased cross-section of the tank as the water
progresses upward, rendering such veldeity:
inversely proportional to the urea, and, see-
ond, hecause of the fact that the larger par-
ticles at the lower levels crowd closer to-
cether than do the particles at’ the upper
levels, thus redueing the amount of sp
Liatween the particles.
tween the particles at
the inter space velocity-of course increases.
«o that even in a tank which did not have
converging walls, the inter space velocity.at
the boliom would be greater than at the
{op. After the tank has been filled" to the
requirad siensity, which may be determined
by a hydrometer, or by any other desired
means, the flow of steam through the pipe
16 is shrt off, the valve 11 closed and the
valves 15 and;15 and 15° are opened, thus
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permitting the mixture of abrading material
and water in the tank 8 to flow to the grind-
ing mechanism, while a stream of water
through the pipe 14 is introduced in order
to maintain in suspension the particles al-
ready in equilibrium in the tank, and to
carry to their proper sitions the finer ma-
terial last introduce
grinding mechanism is of course started to
operate ut the time the valve 13 is opened
aud the valve 13 may be turned to supply
precisely the amount of abrading material
necessary. It will be seen that the coarser
naterial is supplied first to the grindi:f
mechanism, and, as the surface is reduced,
a finer and finer grade of materiai is sup-
plied, which operation continues until the
glass is properly faced and finished. As the
fank empties, the valve 15'is gradually
closed by reason of the filling of the tank 15*
from the cock 15° and the raising of’ the
{loat 15’. The reduction of the flow from
the pipe 14 permits the finer grades of sand

{o settle to the bottom of the tank and dis-

charge, and at the same time prevents the
proportion of water to abrasive frow.1 becom-
1ng too great. The valve 15 mag be adjust-
ed to supply the mixture of abrasive and
water which may 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-
tionsd handling of the abrading material af-
ter grading is necessary, and that after the

valves 13 and
15 opened, the suppiying of material to the
frinding mechanism is entirely automatic.
t will also be seen that the material sup-
plied is very accurately graded with all par-
ticles having the same physical character-
istics.arranged together, and that the vari-
ous grades of material are '
grinding mechanism in proper order and
with the proportion of water necessary to
effect the best results. The form of tank
shown although the preferred one, is nof es-
sential to the operation of the apparatus,
and if desired, the material might be dumpeil
into the top of the tank 8 instead of drawn
from the drainage pit 7, the water from the
main 14 being depended upon to secure the
proper arrangement of the particles in the
tank. The supply of water from the main
14 may of course be contiolled manually if
desired, and in ease the apparatus is used
for finishing and the abrasive is very fine,
the flow of water from the main may be
omitted and -the abrasive allowed to grade

by settling without the assislance of the

upward flow. Various other modifications

which will’ be apparent to these skilled in-

the art, might be made without departing
from my invention as defined by the claims.

Having thus described my invention and
illystrated its use, what I claim as new and

grinding or smoothin
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desire to secure by Letters Patent is the fol-
lowing:—- : :

L Epparatus for ‘supplying sbrasive fo
mechanism, compris-
ing in combination with a mechanism using
an abrasive with water, a grading tank pro:
vided with discharge means i 1
in position to permit of discharge to the said
grinding mec hanism, and means for secur:
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. -

9. Apparatus for supplying abrasive to

grinding or smoothing mechanism, compris-
mg in combination with a mechanisin using
an abrasive with water, o grading tank pro-
vided with downwardly converging walls
and having a discharge passage at its lower
end above the said mecLanism, and means

for securing an upward flow of liquid

in the lower end -

70
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85

through the tank, whereby the particles of -

abrading material are sispended in diiferent
strata at positions depending upon the ratio
of their resistance in the liquid to their

3. Apparatus for sapplying abrasive to
grinding or smoothing mechanisi, compris-
ing in combination with a mechanism using
abrasive with water, a conical grading tank
having a discharge passage at its lower end
adjacent the said mechantsm, and means for
securing an upward flow of water through
the tank, whereby thie particles of abrading
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 smoothing imechanism, compris-
ing in combination with a mechanism using
an abrasive with water and having a drain-
age pit, a grading tank provided with down;
wardly converging walls, o discharge pas-
sage leading from the lower portion of the
tank to the said mechanisin, an admission
passage leading from the pit to the bottom
of the tank, and means for securing a flow of
liquid up through such last passage and the
tank.

5. Apparatus for supplying abrasive {o

grinding and smoothing wechanisn, com-.

prising in_combination with a mechanism
using an gbrasive with water and having a
drainnge .{)it, a grading tank provided with

dly converging walls, a discharge
passage leading from the lower
the tank to the said mechanism, an admission
passage Jeading from the pit to the buttom
of the tank, means for securing a flow of
liquid up through such last passage and the
tank, and & water pipe for securing a flow

-of water upward throngh the tank to hold
_the abrading

material 1n sispension when

the flow of liquid from the pit is cut off.
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6. Apparatus for supplying abrasive. to
grinding or smoothing mechanisn, compris-
ing in combination with a mechanism using
an abrasive with water, a grading tank hav-
ing downwardly converging walls above the
table, a pavsage leading from the lower end
of the tank fo the said mechanisi and means
for securing an upward flow of ligquid from
the bottom of the tank. whereby the particles
of abrading material are suspended in dif-
ferent strata at positions depending upon the
ratio of thetr resistance in the liquid to their
weight.

7. Apparatns for supplying abrasive to
arinding or smoothing mechanism, compris-
ing in combination with a mechanism using
an abrasive in water, a grading tank having
a dischurge passage at its lower end in- posi-
tion {0 .discharge to the said mechanism,
means for securing an upward flow of liquid
throngh the tank and automatic means for
gradually entting off the said upward flow
as the tank empties through the said dis-
charge passage.

8 Apparatus for supplying abrasive to
grinding or smouthing mechanism compris-
ing in combination with a mechanism ysing
an abrasive with water, a grading tank hay-
ing.a discharge passage at its lower end in
position to discharge to the said meehanism,
meuns 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 passage. ‘ :

9. Apparatus for supplying abrasive to
grinding or smoothing mechanism, compris-

“Ing in combination with 2 mechanism using
an abrasive with water, a grading tank hav-
ing a discharge passage af its lower end in
position to discharge to the said mechanisin,
means for securing an upward flow of liquid
‘through the tank, a valve for controlling
such flow, a float for operating the valve, a
- 46 receptacle for the float and meuns for gradu-
ally filling the receptacle as the tank empties
through the said discharge passage.
-10. Apparatus for supplying abrasive to
grinding or smoothing mechanism, compris-
ing in combination with a mechanism using ]
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an abrasive with water, - grading tank hav-
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ing a discharge passage at its Jower end In
position to discharge to the said mechanism.
ineans for securing an upward flow of liguid
throtgh the tank, a valve for controlling
such flow, a float for operating the valve. a

receptacle for the float baving downwardly

converging walls and means for gradually
filling the recepticle as the tank empties
through the said discharge passage.

11. Apparatus for supplying abrasive to
arinding or smoothing mechanism, compris-

65

g in combination with a Techanism using

an abrasive with Water, a grading tank i
pusition to dizchargeto the said mechanism,
means whereby the abrasive in the tavk is
soparated into a plurality of grades lying at
different levels and ranging from coarse to
fine. and conuections frow the tank to the
grinding mechanism arranged to automal-
ically discharge the conrsest material to the
grinding mechanism fivst and subsequently

the other grades in the erder of the size of

the particles comprising the grades.

12. Apparatus for supplying abrasive to
grinding or smoothing mechanism, compris-
inge in combination with o mechanism BsIng

“an abrasive with water, a grading taunk in

position to discharge thereto, means for car-
ryving abrasive in suspension to the tapk. zud
means whereby the abrasive is maintained in
siwipension in’ the tank until discharged to
the grinding mechanisn. .

13. Apparatus for supplying abrasive to
grinding or smoothing niechanisny, compris-
ing in combination with a wechanism ustng
an abrasive with water; a grading tank
postion to discharge thereto, means for ear-
rying abrasive in suspension to the fank,
means whereby the abrasive is maintaiued
in suspension in the tank until discharged
to the said mechanism and means whereby

the proportion of abrading material to wa-

ter may be varied.

In festimony whereof 1 have herewnto

signed my name in the presence of the two

subseribed witnesses.

HALBERT K. HITCHCOCK.

Witnesses:
. K. Gaituer,
Ancirworrit MARTIN.
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