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To all whom 1 may concern: ._

~ Be it known that T. HarsenT K.
Ceoek. a eitizen of the United

g at ‘Tarentinmn, in the county of Allegheny
« amd State of Pennsylvama, have invented
7 certain new and uszeful Improvements in

Grinding Apparatus, of which the following
is u specification. .
o My invention relates to erinding appari-
19 tus, and bas
(he reducing operation is aceelerated, and
without any wasie of the abrading material;
to provide
mterial of a degree of fineness varying to

cuit the kind of grinding done 18 attomat-

eally supphed in conjunction with the proper
for each particu-

O amount of water hecessary
 Lar operation: and finally. to provide an ap-
w poratus reguiving litte attention. wherein
T he abrading material s acenrately graded
el supplied in proper quantities divectly
from the gorading means to the arindimg
mechansisn., - One embodiment of my nven-

e ofion ik iHlustrated in the ACCOMpanying (hraw-

s, wherens i— I B

TWgure s aoside elevaion partly in sec-
1o show ing the relative
s, and SR . | o
50 - Flenre 2 is a plan view of the apparatus.
: The apparatus illusirated and hereinafler
Jeseribed. is designed far the operations in-

Ceident o the grinding amnd  smoothing of

Aiate giass, but i will be understood that the

35 hroad invention involved s applieable to a

side range of grinding operations. fu the
aparatts Hustrated, the invention relates
veodenlarly o the mieats for supplying
shirading materinl. the grinding mechmnsm
eed being substantially the smne as that
Lovetofore employed.
Cowd in eloss grinding has been handled as
ellows, or the rough reduetion of the sur-
fnee of the glass, or facing operation, a mix-
e of sand containing both coarse and fine
material was placed in a long V shaped hop-
oot mdgacent the avinding table and washed
hereon by a stream of water irom a hose.
in ibis operation the finer. lighter matecial
was washed out first leaving the coarser Hist-
terial to be used last. This operation has
Leen found uneconomical, as the use of 'he
conrse sand last leaves the ghss with a v STy
| roneh finish, necessitating a long and ted:ous
55 subsequent  finishing  operation.

-;!L:]

o Spcﬁiﬁcat—ion_'of Letters Patent.

| Iiren- |
States, resid- |

for its principal objects: to pro-
vide an apparatus wheréby e rapidity of

an apparatus whereim abrading

| eadually eliminating the lighter

arrangement of the

Hleretofore the sand

phish the desired

Furither-
mote, the character of the sand and water 7ing material to s

cannot
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be accurately: gaged and the sand’

acts to poor advantage when coarser and

finer particles are upon the table at the same

{ime, as the coarser particles keep the Tun-

impair their effectiveness.

naterial was then separated into grades of

varying fineness either by means of a setthing

process wherein the water from the facing

PYE
ners from touching the finer particles and
the finer particles get in the way
coarser ones and |
I'or the finishing operation, the abrading.

of tl‘li_‘,_,_ .

65

operation carrying the abrading material in

suspension avas carried through a series of
bits or tanks wherein the various orades set-
tled, or by
water carrying the abrading material n sus-

an additional process wherein.

70

pension was placed in a tank and agitated,

after which the abrading material was al-
lowed to settle for a given period and the

which operation was followed by a series of .

wdditions of water, agitations, withdrawals

and settlings of the volumes withdrawn, thus

' £ _ parts of
the material from the tank and setthing them.

‘While the addition of the second method

gives better results than the first, both are
meonvenient in operation and give grades
Incking in uniformty. as the re.,ult of the
separation varies with the mixture 1miro-

80

85

duced. which mixture’is a variable one and
cannot be gaged with any certamty, :l‘l]d m

any case the sepavation is incomplete due to
the entrapping of quantities of the

finer ma-
fertal beneath that which is conrser. It will

the abrading material after arading it. con-

veving it to the grinding mechanism  and
waging its apphcation to the erinding mech-

90

‘be seen that the foregoing operations re-
uired o oreat deal of labor rehandiimg

95

anism. and the operation was accompanted

lly
operation of the grnding mechanism. My
puproved apparatus s designed to accom-

and in quantities adjusted to sut the con-

dition of the surface to be reduced, bv;‘-'?in-’

separation into an infinite
“pmiber of grades completely and accurately
“without rehandling, and to supply such-mn-
qerial to the grinding mechanism divectly.

| 105

a waste of material and an inethicient

100

ning with the coarsest and { ollowing up with -

siuccessively finer and finer grades.

arinding mechanism n conjunetion with a

neading tank adapted to separate the abrad-
various grades and so

_ . Briefly
stated, the nwmra-tu% comprises the usual

110

mixtire above a ‘certain level withdrawn,
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“located as to permit of its d
orinding mechanism, My g ‘
co constrieted that a stream of fhud passes
Cupwardly  frou the tank at a constantly
decreasing velocity, thereby counterbalanc-
ing the normal downward velooity of the
particles of material inthe {ank and hoiding
~them 1 suspe
- tions. which positions d
ward veloeity: of the water. the frictional
" surface of the particles and the welght of
“the particles. The  particles m which the
ratio of the weight o the frictional surface
s lareest take the lowest positions, as the’
5 normal _
throngh the water depends upon this ratio,
which ratie in particles of the sawme shape
particles.  The larger
particles thus come 1o 2 |
rhm e stratum in the bottom of the tank
where the upward velocity 1s greatest. w hile-
the othier particles arrange themselves 1 2

and more ‘compact
position of equihb-

ta -

sistance in liquid of the particles COTPOSINY
“which strata, deercase us the distance from
the bottom of the tank inereases.  After the
material has been graded, the contents of the
fank is dmwn olf from the-bottoni, thus sap-
plvieg the conrsest matertal io the table to
“do the rough grinding. and as the surface of
the glass is reduced, a finer and finer auality
. of material s stpplied until all the material

30

plate wndder treafment has been reduced to
the required degr ee of smoothness, R
~© Referring now to the drawing,
~omitus shown at g )
ordinary grinding mechanism for reducing
the surface of plate glass, while the appa-
ratus shown at the right of the hgures is the
means for erading and supplying the mate-
“rial to the grinding apparatus wherein my
Tnvention particularly resides. The orind-
ine mechanism comprises the nsual table 1
on the snrface of which the glass is secured,

40

45

the shaft 2 for turning such table, the gear

ischarge to the
radine tank 18

nxion in predetermined posi--
epend -tipt'm' ﬂl_{,‘ up-

downward velocity ot a particle

Cand density increasestwith the size of the

corios of strata. the ratios of weight to re-

has been withdrawn from the tanuk and the

the appﬁ; |
he left of the figures is the

. 984,442

!

3 for driving the shaft 2, the ranners or

g::'rimlipg disks 4 supported above the table 1
i position t
the nsual manner, and the shafts § tor earry-
ing the runners, which shafts 5 ave mounted
in a frame-work capable of lateral move-
~ment to permit of the removal of the alass.
55 6 is the usual trough extending about the
table in position to 1 i’ 1er
torial and water as it falls from the table,

. o0

and T is the drainage pit into which the

abrading material and_water from the
trongh 6 is collected. The grading appa-
~yatus comprises the tank § prefer'nbl%’f”n-' the
conical shape shown, pre widea with' the over-
flow pipg 9 and the inlet pipe 10, which inlet
- gipe is provided with a cut-off valve 1l.
65 The contents of

60

o erind the face of the glass m.

erotve the abrading ma-.

‘the grinding mechanism by means of the
pipe 12 carrying the valve 13, which pipe
19 extends across the table 1 between. the
sunners and is provided on its under side
with a series of discharge openings. Water
i= supplied to the tank from the pressure
nain wheu necessary by means of a pipe 14
carrying a valve 15, This valve is provided
with autowmatic closing means comprising an.
operating rod provided with a float 15 car-.
ried in (he receptacle 15%, which receptacle is
constructed with  downwardly ronvergyg.
“wails, and is adapted to be filled gradually
from the main by weans of the cock 157 A
“steam pipe 16 is provided with an upwardly
directed end 17 adjacent the lower end of
he admission pipe 100 which constitutes s
means for seetnring a flow of Triquid frow the
pit T up into and throngh the tank 5. o
- 'The operation of the apparatus 1s as fol- s
lows. The pit-being filled with a mixture of
“abrading mateital and water from the facing
“operation. steam 13 admitted te the pipe 18
thus sending a - stream of liqud upward
throneh the pipe 10 and the. tank 8. This
Qow o5 continned imtil a proper density of
Jiquid in the tank 8 1s secured, the surplus
water together with the particles of mate-
sial in the mixture. too fine to nse, overflow-
ing throngh the pipe 9 and leaving i the
canle the heavier portions designed for use
in the grinding operation. 2\ st ratification
of the particles ol material in the tank oc-
curs with the larger and heavier particles at
the bottom and the smaller particles ar-
ranged thereabove positions ‘depending
“upon their size, density and frictional sur-
face, which result is secured hecause of the
“difference in the upward velocity of the
liquid in the tank at the different levels and 1
Locause of the fact that the ratio of the
weighi of the .particles to their frictional
surface inereases with their size and density.
The point of greatest velocity of upwarid
flow in the tank & is vbviously at the bottom
for two reasons, first, because of the -
creased cross-section of the tank as the waler
progresses upward, rendering such velgeity
inversely proportional to the area, and, see-
“ond, hecause of the fact that the larger par-
ticles at the lower levels crowd closer to-
vether than do the particles at the upper . .
Jevels. thus reducing the amount of space
Lot woen the particles.  As the total space E{-_; o
any level decreases” 12y

tween the partieles at

the inter space velocity -of course increuses.

-0 that even in a tank which did not have
converzing walls, the 1nter space velocity-at

the Lotiom would be greater than at the

C,:Tl

1
d

N

v
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the tank are condu:.,_’:)ted' to | valves 15

required density, which may
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
m@f—f}i and 15% are opened, thus 130

be determined

Wy u
Jo

o

{op. After the tank has been filled to the 125



. badedd

- 1-:‘3fmitﬁhg the mixtu re ‘
and water in the tank 8 to flow to the grind-
ing mechanism, while a stream of water

to inaintain 1n suspension
" ready in equilibrium in_the
 carry to their proper positions the finer ma-
 terial Jast introduce
 grinding mechanism 1s

] .

45 operate at the time the
" and the valve 13 may be turned
precisely the amount of abradin

 pecessary. It will

to supply
material

be seen that the coarser

mechanism, and, as the ce 18 re
" a finer and_finer grade of materiai is sup-

~plied, which operation continues until the

olass is properly faced and finished. As the
{ank empties, the valve 15'is’
closed by reason of the filling
~ from the cock 197
© float 15". The reduction of
~ the pipe 14 permits

the flow from
the finer grades of sand

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

55 charge, and at the same time prevents the

7 proportion of water to abrasive fro.a becom-

- g too great. The valve 15 may
ed to supply the mixture of 2
 water which may be found most efficient for
30 the work to be ‘Kme. R . |
~ It will be apparent from the foregoing
~ that by
tionszl handling of the abrading material af-
ter grading is necessary, and that after the
- fank 8 has been filled and the valves 13 and
15 opened, the suppiying of material to the
o glzl'inding mechamsm is entirely automatic.
Yt will also be seen that the material sup-
plied is very accurately gradeg with all par-
ticles having the same physical character-

be adjust-
rasive and

40

Jistics.arranged together, and that the vari-
material are supplied to the

L ous grades of |
-~ grinding mechanism in proper order and
~ with the proportion of water necessary to
effect the best results. The form of tank

sential to the operation of the apparatus,
~and if desired, the material might be dumped
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

50

_ ' ~ tank. The supply of water from the main |
14 may of course be controlled manually if

" 55 desired, and in ease the apparatus 13 used

omitted and the abrasive allowed {o grade

by settling without the assistance of the |

- 60 upward flow. Various other meodifications
- which will’ be apparent to |
~ the art, might be made without departing
~from my invention as defined by {he claims.

- Having thus described my invention and
- 65 illustrated its nse, what T claim as new and

through the pipe 14 1s introduced in order
the particles al-
tank, and to

into the tank. The |

of course started to |
valve 13 is opened

mnaterial is supplied first to the grinding

gradually
of the tank 15* |
and the raising of" the

end above the said mechanism, o
‘for securing an upward flow of liquid
through the tank, whereby the particles '.
abrading material are suspended in diiferent

‘strata at positions depending upon the ratio-

‘weight.  °

the use of my apparatus no addi-

shown although the preferred one, i1s not es-

Tigqund up
tank. |

5. Apparatus for supplying abrasive to
smoothing mechanism, eom-.

arinding and |
prising I combination with a mechansm

 {for finishing and the abrasive is very fine, |
the How ﬂf water from the man may be |

those skilled

rmit of discharge

to their weight. -
2. Apparatus for

and having a discharge lmssuge at its lower
anid means.

of their resistance n

- 3. Apparatus for 'Supp'ly'i'n_g a-l)rﬁsii;é_'t_(_,_-_ o

grmd

supplying abrasive to g
grinding or .smoathing--l'uechunism, compris-
‘ing in combination with a mechanisin using
an abrasive with water, a grading tank pro-
vided with downwardly converging walls

70

. . 5
gartlc]es of abrading ma-
in different strata at po-

yon the ratio of their re- -

95

having a discharge passage at its Jewer end

-

adjacent the said mechanism, and means for |

securing an upward flow of water

ratio of thml*

erinding or smoothing mechanism, compris-

an abrasive with water and having

sage leading from the lower portion of the

passage
of the tank, and means

using an abrasive with water and having a

“drainage .Tit-, a grading tank provided with
“downward

ly converging walls, a discharge

through
the. tank, whereby tlic nparticles of abrading
material ave suspended in different strata at
‘positions depending upon the
‘resistance in the liquid to their weight. _
4, Apperatus for supplymng abrasive to

10

‘ing in combination with a mechanism using

r o dram-
age pit, a grading tank provided with down-
wardly converging walls, & discharge pas-

11

tank to the said mechanism, an admission
Jeading from the pit to the bottom -

for seenring a flow of |
through such last passage and the

1]

passage leading from the lower. portion -of |

passage leading

ge and the

material 1n suspension when

the tank to the said mechanism, an admission
from the pit to the buttom
| of the tank. means for securing a flow of
Tiquid up through such last passa
g | tank, and & water Eipe for securing a flow
of water upward throngh the tank to hold
‘the abrading '
the flow of liquid from the pit is eut off.

f

of RbmaiﬁE'ﬁlﬂtéﬁﬁl | i}.'t'lésife'to secure by Letters Patent is .t_he- fél_- .

| lowing:—— -

- 1, Apparatus for
grinding or smoothing mechanism,
ing in combination with a ‘mechanisin using
an abrasive with water, a grading tank pro-
“vided with discharge means n
in position to
grinding mec

supplying sabrasive to
mechanism, compris-

the lower end -

tothesaid
yanism, and means for secur-
‘ng an upward flow of liguid- through the
tank, whereby the
terial are suspende
‘sitions depending u
‘sistance in the Lqui

surface i1s reduced, | 80

85

£ Up o g0
‘the liquid to thewr

ing or smoothing mechanism, compris- - )
| Ing in combination wilh a mechanism using
abrasive with water, a conical grading tank

10C
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"~ 9, Apparatus for supplying abrasive to
~ grinding or smoothing mechanism, COmpris-
Ing in combination with a mechansm using
©an abrasive with water, a grading tank hav-
40 _ ‘

~ position to discharge to the said mechawmsin,

s
'

-

- 6. Apparatus for supplyving abrasive. to

~ grinding or smoothineg mechanisn, compris-

~ing in combination with a mechanism usiing

~ an abrasive with water, a grading tank hav-
~ing downwardly converging walls above the
. table, & pacsage leading from the lower end

10

of the tank fo the said mechanisi and means

for securing an upward flow of Liguid from

the bottom of the tank. whereby the particles
of abrading material are wuspended i dif-

 ferent strata at positions depending upon the

wereht, S L
7. Apparatus for supplymg abrasive to
15

atio of their resistance in the liquid to thew

arinding or smoothing mechanisii, compris-
g in combination with a mechanism using

 a discharge passage at its lower end - posi-

20
~ throngh the tank and automatic means for |
eradually cutting ofl the saud upward flow

tion {6 .discharge to the said mechapism,

means for seenrie an upward flow of hquad

‘as the tank empties through the said dis-

29

charge passage. - :

8. Apparatus for supplying abrasive to.

~grinding or smoothing mechanisn compris-

=

" an abrastve with water, a grading tank hay-

30

ing.a discharge passage at 1ts lower end 1in
position to discharge to the said mechansm,
~meuns for securing an upward flow of hiquid

“throuzh the tank and automatic means for
cutting off the said upward flow at a decreas- |

“ing rate as the tank empties through the sald

discharge passage.

L

ing a discharge passage at its lower end mn

. means for securing an upward flow of liquad

- 45

‘through the tank, a valve for controlling

such flow, a float for operating the valve, a

receptacie for the float and meuns for gradu-
ally filling the receptacle as the tank empties

through the said discharge passage.

~.10. Apparalus for supplying abrasive to

- grinding or smoothing mechanisni, compris-
650 )

ing in combination with a mechanism using

|

P St e = ¢

ing in combination with a mechanism ysing |

an abrasive with water, © grading tank hav-

)

filling the recepticle as the tank empties
through the said discharge passage.

11 Apparatus for supplymg a

T,

. brasive to
arinding or smoothing mechanism, compris-

!

ing a discharge passage at its lower end 1
position to discharge to the said mechanisi, ©
ineats for securing an upward flow of iguul
through the tank, a vaive for controlhing
<uch fHow, a float for operating the valve, a
yeceptacle for the float having downwardly
converging walls and means for gradually

55

g 1N combination with a mechanism using
an abrasive with water, a grading tank
posttion to dizchargeto the said mechanisin, -
Tneans whereby the abrasive in the tank 1s

-3
Lt

_ . “separated into a plurality of g ades lymygr at
an abrazive in water, a grading tuank having |

different levels and ranging from coarse te

fine, and connections frow the tank to the
erinding mechanism arranged to auntomal-
Jeallv discharge the coarsest material to ihe -
erinding mechanism first and subsequently

the other grades in the erder of the size of
“the particles comprising the grades.

".;1_&3.-_..;kp]);tmtns' for supplving abrasive to
orinding or snoothing mechanisin, cotpris-

inge in combination with o mechanism vsing

an abrasive with water, a grading tank m

position to discharge thereto, means for car-
rying abrasive in suspenston to the tapk. aud

80

means wherebyv the abrasive ts nintainesd m

cuspension in the tank until discharged to

the grinding mechanism. S
13, Apparatus for supplying abrasive to

grinding or smoothing mechanisn, compris-

ing in combination with a mechanisn using

an abrasive with water, a grading tank m
postion to discharge thereto, means for car-
rying abrasive in suspension to. the tank,
40

in suspension in the tank until discharged - -

means whereby the abrasive 1s maintained

to the said mechanism and means whereby

‘the proportion of abrading materad to wa-

ter may be varied.

In festimony whereof I have hereunto

95

sienedd my name in the presence of the two"

sub=eribed witnesses.

| HALBERT K. HITCHCOCK.

© Witnesses :

- F. K. Garrngr, |
Arcuworri MarTiN.
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