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~ tion on line 2 2 on Fig. 1. Fig
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"UNTTED STATES

PaTEnT OFFICE.

A\SHLEY B. TOWER, OF HOLYOKE, MASSACHUSETTS.

MACHINE FOR GRINDING PULP FROM WOOD.

EPECIFICATION forming part of Letters Patent No. 311,212, dated January 27, 18853.
| A pplication filed July 14, 1884. (Do model.) |

To all whom it may CORCETI |

" Be it known that I, ASHLEY B. TOWER, of
Holyoke, in thecounty of Hampden and State
of Massachusetts, have invented certain new
and useful Improvements in Machines for
Grinding Pulp from Wood, of which the fol-
lowing, taken in connection with the accom-
panying drawings, is a specifiecation.

My invention relates to that class of ma-
chines for producing wood pulp, in which a
series of wood-holding chambers or hoppers
arearranged around a co mmon grinding-wheel
mounted upon and revolving about a vertical
axis: and it consists in certainnovel construe-
tions, arrangements, and '
vices, which will be readily understood by
reference to the description of the drawings,
and to the claims to be hereinafter given.

Figure 1 of the drawings 18 a sectional plan
of 2 machine embodying my invention, the
cutting plane of the sectional portion being
on line 1 1 on Fig.2. Fig.21sa vertical sec-
| . 8 is a similar
section . showing a modification of the orind-
ing-wheel. Fig.41s a side elevation of one
of the feed-boxes or hoppers and its operat-
drawn to an enlarged scale. Fig.
5 is 2 horizontal section on line 3 3 on Fig. 4.

 Fig. 6 is a vertical transverse section on line

35

4 4 on Figs. 4 and 5. -Fig. 718 a vertical sec-

tion on line 5 5 on FKig. 4, looking toward the
Fig. 8 is ahorizontalsection

orinding-wheel.
on line 6 6 on Fig. 7. Fig. 9isa similar sec-
tion on line 7 7 on Fig. 7. Fig. 10 1s a par-
+ial horizontal section on line 8 8 on Fig. 4.
Fig. 11 is a horizontal section on line 9 Y on
Fig. 2, enlarged. Fig. 12 is a partial vertical
sectional elevation on line 10 10 on Fig. 4,

 looking toward the outer end of the cylinder,
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and drawn to a still larger scale; and Fig. 13

is a horizontal sectionon linell 11 on Kig. 12.-

A is the main cylinder, toreceive the grind-

ing-wheel B, which may bean ordinary grind-

stone, as shown in Fig. 3, or it may be a me-
tallic wheel carrying a band of emery or other
suitable abrading material, @, as shown 1n
Figs. 1 and 2. The cylinder A is provided at

ts lower end with the outwardly-projecting

flange A’, by which it issupported and secured

in position, and with the annular trough A*to

receive the pulp as it is ground from the wood,

grinding-wheel

combinations of de-

and from which it is discharged through the

discharge-pipes A3 A® opening therefrom tan-
gentially to the periphery of the grinding-
wheel, as shown in Figs. 1, 2, and 3. The
B is mounted upon the verti-
cal shaft C, which has its bearings in the yoke
D, bolted to the under side of the trough A?%
and in the spider D', supported in the cylin-
der B, projecting upward from and forminga 60
part of the cover L, and in a suitable step or
thrust bearing, (not shown,) the lever end of
said shaft C, with its driving-pulley and step-
bearing, being broken away. Thecover Eis
firmly bolted to the upper end of the cylinder 63

55

“A,and bas cub through it two series of open-

ings which are closed by the light removable

_ b and ¢ ¢, respectively, said openings
being intended to facilitate the inspection of
the progress of the work. The cylinder E' 70
has secured to its upper end the cover K, 1n
the center of which is an opening designed

to facilitate the oiling of the upper bearing

of the shaitC, and closed by the light coverd.
The spider D’ rests In recesses formed in the 75
inwardly-projecting lugs ee, and is adjustable |
laterally by means of the set-screws ¢ €, as
shown in Figs. 2, 3, and 11. The cylinder A
has eub through its vertical wall a series of
rectangular openings to receive the inner ends 3o
of the feed-boxes or hoppers F F, which are

covers b

‘sapported 11 position with their bottoms in-

clined toward the cylinder A, so thatany pulp
which may work outward into sald hoppers
will readily flow back into the cylinder and
{21l into the trough A’ as shown 1n Figs. 2, 3,
and 4. - The inner ends of the hoppers are
supported by the wall of the cylinder A, and
the outer ends by the columns F’ and I¥, as
shown in Figs. 4 and 7. The cylinder A has
outwardly-projecting flanges f, around three
sides of the rectangular openingsin which the
hoppers are fitted, to which said hoppers are
secured by means of the bolts g, which pass
through holes in the side walls of the hoppers
F, and through slots f*, formed in the flanges
£, as shown in Figs. 4 and 10. The hoppers

QO

95

“F may be adjusted toward the grinding-wheel

a3 the stone wears away by means of the bolts
h, which pass through ears £* on the flanges f,
and corresponding ears, f°, on the side walls

10C

| of the hoppers F, as shown in Figs. 4and 5,
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1t will be noticed, on reference to Figs. 1

and 5, that the hoppers I are so located rela-

tive to the grinding-wheel that radial lines
drawn through the axis of said wheel and par-
allel with the sides of the hoppers will cut
through said hoppers near one side wall there-
of instead of through their centers, as hereto-
fore practiced, the purpose of which is to pre-
vent slivers of wood being split off at the end
where the stone leaves it, by causing the mo-
tion of the grinding stone or wheel at that

point to be parallel with the grain of the wood,

or nearly so. The outer ends of the hoppers
I are closed by the heads I, each provided at
1ts center with a stuffing-box, F*, and having

- bolted thereto the cylinder G, provided with

the piston , secured to one end of the rod G2,
which passes through the stuffing box F* and

- has secured to its other end the piston or fol-

20

lower H, provided upon two opposite sides

-~ with the lugs ¢ 4, which project into the

25

-grooves 7 7, formed in the inner faces of the

side walls of the hopper F, as shown in Figs.
b and 6. B
Land I'are two three-way valves,located be-

- neath the cylinder G and connected together

by the pipe I’, and with the interior of the
cylinder G by the pipes Jand J, respectively,

- and provided,respectively, with the discharge-

30
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in Fig. 4. The pendent cable n has secured:

65

pipes J*and J°, and with long stems 7/ 42, which
are mounted in bearings in the stands K K,
which in turn are adjustably mounted on the
bed-plates K', as shown in Figs. 4, 7, and 8,
J* 18 the supply-pipe,through which water,
steam, or other fluid may be admitted to the
pipe I’, and thence through the valve I’ and
pipe J’ to the outer end of the cylinder (G, or
through the valve I and pipe J to the inner
end of said cylinder. The valve-stems i’ and
" have mounted thereon the wheels I and 1/,
respectively, as a means of operating said
valves. The wheel L has pivoted to its rim,
upon one sice, one end of the rod 12, the other
end of which i3 forked to receive the pin %, set;
in the rim of the wheel I/ in such a manner

that the wheel L' may be rotated independent--

ly of the rod 17, when desired, at which time
the rod L* is supported by the bracket l, pro-
jecting upward from one of the stands K, as
shown in Fig. 4. The wheel L has formed in
1ts rim a detent-noteh to receive the hook on
the end of the elbow-lever m, to lock said
wheel 1n the position shown in Fig. 4. The
wheel L has secured to its periphery, at a point
near the attachment thereto of the rod 17 a
chain or wire rope, which depends from Oppo-
site sides thereof, as at » and #/, and has at-
tached thereto the weights M and M/, as shown

thereon a ball or enlargement, o, by means of
which and the twe grip-jaws p pthe weight M
1s suspended with slack sufficient in said eable
between said ball and the attachment of the
cableto the wheel to permit said wheel to make
a quarter-revolution inthe direction indicated
by the arrow without aifecting the weight M,

311,212

the whole weight of the weight M’ being sus-
pended from the wheel L by the cable»’, said
welght M’ being of sufficient capacity to rotate
both wheels L. and I/ and their valves when

70

the locking-lateh m is disengased from the

wheel L, and the weight M being of sufficient
capacity to rotate the wheel L back to its origi-
nal position and raise the weight M’ when the
grip-jaws p p are released from engagement
with the ballo. The grip-jaws p p are pivoted
to ears projecting from the stands K K, and are
connected togetherbythe toggle-links qq.tothe
central pivot of which is connected the forked
lower end of the rod r, the upper end of which
1S pivoted to one end of theé elbow-lever r,
which in turn is pivoted at »*to the side of the
hopper I, and has set in its other end the pin
7, which projects through a slot, ¢, cut in the
side of said hopper, into the groove j in a po-
sitlon to be struck by the lug ¢ of the follower
H just before the completion of 1ts outward
movement, and cause a movement of the el-
bow-lever »" about its fulcrum, thereby rais-
1ng the rod », which, acting through the tog-
gle-links ¢ ¢, causes the movable ends of the
grip-jaws p p to separate, and thus release tho
weight M.

75
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N 1s a rod or bar mounted in bearings s" and

§', secured to the side of the hopper F, and in
a groove formed in the inner face of the Hlange

Jy and 18 pivoted at its outer end to the lock-

ing-latech m, and has inserted in its inner end
the pin 7, which projects through a slot, ¢/, cut
in the side of the hopper I, into the oroove j
In_position to be struck by the lng ¢ of the
follower H just before the commletion of its
inward movement, thereby causing an end-
wise movement of said bar N, and through it
a movement of the locking-latch m about its
pivot, which releases the wheel I and permits
1t to be moved in the direction of the arrow
by the descent of the weight M, it being un-

93
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derstood that when this takes place the welght

M has been raised up.so as to remove its ten-
sion from the wheel I by suspending it from
the grip-jaws p p, as shown in Figs. 4, 7, and
12. The hoppers I' F are provided with cov-
ers O, hinged to the cover I, and provided

with the handle uf,' for convenience in raising

sald covers, all as shown in Figs. 1, 2, and 3.

‘The interior of the cylinder I’ of the cover E

has fitted therein, below the spider-bearin gD,
the annular trough », and the shaft ¢ has se-
cared thereto with an oil-tight joint the in-
verted cup w, the annalar dowm’i-fardly—pro-
jecting lip of which shuts over and inecloges
the inner upwardly-projecting annular wall
of the trough v, as shown in Figs. 2 and 3,
the purpose of which is to eaten any drip-
pings of oil that may fall from the bearing D,
and effectually prevent said oil from coming
In contact with the pulp. |

P P are pipes for supplying water to the

110

LT5

120

grinding-wheel from any convenient source of T 30

supply. |
The operation of my invention is as follows:




drawings, and those portions of the hoppers.
or feed-boxes between the follewers Hand the

10
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The parts 'bei'ng Pi-_n the po.siticjns shown in the

orinding-wheel B being filted with wood, and
water or steam having been turned on through
the pipes J% it flows through the pipes I

valves T/, and the pipes J’ to the interior of

the cylinders G, outside of the pistons G,

thereby forcing said pistons and the wood to-

ward the grinding-wheel, which, having. ro-
tary motion imparted thereto in any well-

~ known manner, grinds the wood into pulp,
which, with the water admitted to the ¢ylin-

der A through the pipes P. P, falls into the
‘annular trough AZ froin which it is discharged

through the pipes A® A’ into any desired re-

- 20

ceptacle. When either of the followers H has
moved forward to within a short distance fron

the periphery of the orinding-wheel, one of

its lugs 4 comes in contact with the pin { and

moves the bar N toward the grinding-wheel .

till the locking-notch misreleased from the de-

tent-noteh in the side of the wheel L, when the

weight M’ descends, and imparts to the wheels

L and I/, and valves I and I, a movement

about their axes equal to a quarter-revolution,

thereby causing the supply of water or stcam

to flow from the pipe J* through the pipe I,
valve T, and pipe J to the 1nner end of the

» cylinder G, between its piston G and the head
T, to force the piston G'toward the outer end

~ of the cylinder G, while the water or steam

33

- ¢ about its pivot, and raises the rod r, causing

upon the other side of said piston escapes
through the pipe J’, valveI', and pipedJ®. AS

the follower H nears the extreme of 1ts out-

ward movement one of its lugs ¢ comes in ¢on-

tact with the pin #* and moves the elbow-lever

 the grip-jaws p p to open and release the
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, weight M which, descending, moves the wheel

L and the valve I about their axes ina direc-
tion the reverse of their previous movement,
to open communication through the valve I
from the inner end of the cylinder to the dis-

‘charge-pipe J°, the rod I} moving with the

wheel L and leaving the wheel L’ upaffected
by said movement, the outer end of said rod
I being supported by the bracket ! in such 2,
position that the pin k in the wheel Li'will en-

oage with its fork when it 1s rotated back to

its former position, to admit water or steam to
the outer end of the cylinder G,which 1s done
by the operator after the hopper has been
again filled with wood. The weight M i1sthen

raised up by the operatorand suspended from

the grip-jaws p p, as shown in Figs. 4, 7, and
12, the jaws p p opening 1o permit the up-
ward passage of the ball o, the central pin in
the toggle-links ¢ ¢ moving upward in the slot
2 in the lever end of the rodr. Asthe grind-
ing - wheel wears away the several hoppers,
with the eylinders G, together with the pipes,
valves, and valve-operating mechanisin are
moved inward, by first slackening the nuts on
the bolts 2 z in the feet of the stands K K

and the column F¥, and the nuts on the bolts

I g, and screwing up the nuts on the bolts &, as

before described. The locking -lateh m 18

forced into engagement with the detent-notch

' in the rim of the wheel L by thespring y, act- 7o
ing upon the bar N to move 1t outward. A
notch, #/, is cut in the lower edge of that side

of the hopper toward which the grinding-
wheel revolves, and near its inner end, so as

to be within the inner circumference of the 73

‘cylinder A, the object of which is to facilitate
the discharge into the trough A* of any pulp .

{ or liquid which may work Iits way info the

hopper among the pieces of wood contained
therein. The motions of the wheels L and I 8o
in either direction arelimited bysuitablestops,
represented in the drawings by the pins @
and ¢, which alternately come in contact with
the stand K, as shown in Figs. 4 and 5.
Another advantage of having the bottoms 85
of the hoppers Finclined to the plane of revo-
Tution of the grinding-wheel 18 to enable the
wood to be packed in the hopper on end, and
at the same time grind obliquely to the oraln
of the wood, thereby preventing the draw- go
ing out of long fibers without properly disin-
tegrating them. | .

What I claim as new, and desire tosecure by
Letters Patent of the United States, 18— .

1. In combination with a erinding-wheel g5
arranged to be revolved about a vertical axis,
one or more feed-boxes or hoppers, arranged
with their bottoms inelined to the plane of
revolution of said wheel, substantially as de-
SGPlbed . | | _I | - 10D

"9 In combination with a grinding-wheel
arranged to revolve about a vertical axis, one
| or more feed-boxes or hoppers arranged with
their center lines (as viewed in plan) at one
side of but parallel with radial lines drawn .1o3
through the center of said wheel, substantially

as and for the purposes deseribed. : :
3. The cylinder A, provided with the an-
nular trough A? and one or more discharge-
nozzles, A®, opening therefrom in a direction 110
tangent,or nearly so, to said trough, substan-
tially as and for the purposes described. '

4. The combination of the cylinder A, hav-
ing eut through its vertical wall one or more

rectangular openings, one or more hoppers, 115
F,fitted to said openings, the bolts g, theslots
f/, and the bolts &, and ears f* and 73, all ar-
ranged and adapted to operate substantially
as and for the purposes described. |

5. The combination, with the eylinder A 120
and grinding-wheel B, of the hopper I, the
cylinder G, the piston (/, and follower H,

‘mounted upon a common piston-rod, the pipes
1z J, J, I, J%, and J* for conveying water or
other fluid to the eylinder G, and the three- 125
way valves T and I, for controlling the flow of
said water or steam, substantially as described.

6. The combination of the hopper F, the
follower H, the cylinder G, the three-way
valve I, the wheel L, mounted upon the stem 132
of said valve, the weight M, connected tothe '

| wheel L by the cable n, the ball or enlarge-
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trough v, fitted to said cylinder, and the in-
verted cup w, attached to the shaft of said
wheel, substantially as described, for the pur-
pose specified. |

10. The combination of the grinding-wheel
B, the shaft G, the cylinder A, the cover E,
provided with the cylinder F/, having the in-
wardly-projecting bearing-lugs e ¢, the spider-
bearing D', and the set-screws ¢’ ¢, all arranged
15 and adapted to operate substantially as de-

scribed. |

40
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Intestimony whereof IThavesigned my name
to this specification, in the presence of two
subscribing witnesses,on this 10th day of July,
A. D. 1884. -

ASHLEY B. TOWER.
Witnesses:

N. C. LOMBARD,
WALTER E, LOMBARD.
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