1,917,420

3 Sheets-Sheet 1

July 11, 1933. C. 0. BACHMAN
APPARATUS FOR GRINDING WOOD
Filed Sept. 24, 1927
S0
Ja [ ja Iyl ﬂ
= [l ' o 52
y 5 A ] 75
Wi H
y 4 = | i M( 5
217 w7 40 g0 43
= 7z 1 W P
E I ‘ #7747 =
—_— = jo e DQ jﬁ _}0 i —
_ 4| 24 ) IF—— =
Py P O o =m0
VT E T2 W W AR
Lz
__I_._an_l.
3 0
A /

P
0]

DT DL IF

200

YT

G
BY py
>}1 oo a kel ad
ATTORNEYS.

INVENTOR. .

et




July 11, 1933. C. O. BACHMAN 1,917,420
APPARATUS FOR GRINDING WOOD

Filed Sept. 24, 1927 3 Sheets-Sheet 2

| 52 i\ il 50

| ‘ } 5
{ 5 s
5z |
‘ 77 H \ V-

(S JoZ

1 7 ‘

{¢ 7 - I = 77
) 77 -

INVENTOR.
Oy

—1._17- e A Mo el ol asd floe_
ATTORNEYS.




July 11, 1933. C. O. BACHMAN 1,917,420

APPARATUS FOR GRINDING WOOD

Filed Sept. 24, 1927 3 Sheets-Sheet 3

\//0/

Y idalt ] - __I'_zq-ﬂ_

v/
72 8
L7 49 .
/0 Py A
/0/’__%;:_—.—:%:
S 7
70 7/ 47/’ S5
: 75 58
T ary. % -
____E'_lj- -
)5
e T __1//-”-’/
—— — - = - 4
- p— \ \ -_ -
— p— J/( A — —_
;1 s — AN BPEL
/56 INVENTOR.
Care otr,
__Illqn w ¥ 7 4

BY . 7
-ATTORNEYS.




[

10

40

45

Patented July 11, 1933

UNITED STATES

1,917,420
PATENT OFFICE

CARL OTTO BACHMAN, OF FRANKLIN, OHIO, ASSIGNOR, BY DIRECT AND MESNE ASSIGN-
MENTS, TO THE MEAD RESEARCH ENGINEERING COMPANY, OF DAYTON, OHIO, A

CORPORATION OF OHIO

APPARATUS FOR GRINDING WOOD

Application flled September 24, 1927. Serial No. 221,741,

This invention relates to the manufacture
of ground wood, or mechanical, pulp to be
used in the manufacture of paper, or the
like.

One of the principal objects of this in-
vention is to provide a method of grinding
wood to form a superior ground wood-pulp.

Another object of the invention is to pro-
vide apparatus for carrying out this method,
which apparatus is economical in operation,
requiring low power consumption.

Still another object of the invention is to
provide apparatus of this-character in which
the parts may be readily assembled or dis-
assembled and adjustment of the parts may
be easily and quickly made, and which has
longer operating life, having provisions for
lessening the weight upon the supporting
bearings of the grinding stone during opera-
tion. .

Still another object of the invention is to
provide an automatically controlled pulp
erinder of this character. -

Other objects and advantages of the in-
vention will be apparent from the following
description when taken in connection with
the accompanying drawings and appended
claims.

In the drawings in which like characters of
reference designate like parts throughout the
several views thereof;

Fig. 1is a side elevation of a pocket grinder
constructed in accordance with this inven-
tion, a portion thereof being broken away and
iu section to more clearly illustrate the con-
struction;

Fig. 2 1s a vertical.sectional view taken on
the plane of the line 2—2 of Fig. 1, the adja-
cent side of the cover casing of the grinding
stone being broken away and the attaching
means for fastening the pocket to the casing
being removed for purposes of illustration;

Fig. 8 is an enlarged vertical sectional
view on the plane of the line 3—3 of Fig. 2
through one of the pockets and associated
feeding magazine illustrating the automatic
control mechanism;

Fig. 4 is a partial vertical sectional view
on the plane of the line 4—4 of Fig. 3;

Ifig. 5 is a fragmentary sid: elevation fur-
ther illustrating the attaching and adjust-
able connections between the pocket and the
casing;

Fig. 6 is a detail view of the teeth-bearing
sections for one side of a pocket;

Fig. T is a similar detail view of the teeth-
bearing sections for the top or bottom of a
pocket; :

Fig. 8 is a sectional detail view of the valve
controlling the fluid connection to the fluid
pressure cylinders of the automatic contro)
mechanism; :

Fig. 9 is a plan view of the movable plates
controlling the feeding of a charge from a
feeding magazine into a pocket; and

Fig, 10 is a diagrammatic plan view of a
grinding stone and jigging attachment
adIs—Llpted particularly for angular grinding.

eretofore in the making of ground wood
for pulp, the wood has been cut into pieces
or logs of suitable length, which have been
pressed against the surface of a rapidly ro-
tating grinding stone, being held with the
axis of the log parallel with the longitudi-
nal axis of the stone. The grain of the
wood is thus disposed parallel to the surface
of the stone, so that the grinding or shear-
ing operation of the rough particles of the
stone during rotation takes place substan-
tially at right angles to the grain of the wood.
This grinding at right angles to the grain
of the wood is objectionable in that consid-
erable “wood’ flour”,—or particles of wood

so finely ground as to have no “fiber” charac-

teristics such as are needed for the inter-
lacing which give strength to paper—, is
produced. Also, the action of the stone
grinding at right angles to the grain of the
wood tears off quite large splinters or slivers
which are not only useless, but highly ob-
jectionable, in the subsequent forming of the
paper sheet, and must be removed by screen-
ng.

During grinding operation the irregulari-
ties of the surface of the stone fill up rather
rapidly and it is therefore necessary to re-
surface or sharpern the stone at frequent in-
tervals. In doing so the stone is “jigged”—
that is, a tool or jig is placed in a suitable
mounting, and the surface of the stone
worked or sharpened by the jig. In some
cases of jigging of the stone, a spiral-shaped
tool is held against the rotating surface of
the stone and moved along the stone as the
stone rotates, so as to cut a spiral groove.
With such an arrangement the lead of the
spiral must be quite small, as the jigging can
not be controlled if a large lead spiral is
attempted. Consequently sharpening or
burring at only a slight angle could be at-
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tained. Such sharpening or burring, while
it restores the cutting effectiveness of the
stone, does not alter the objectionable op-
erating characteristics set ont above. In ad-
dition 1t is impossible to burr the stone with
a spiral jig uniformly with repeated jig-

-gings, inasmuch as the lines or grooves of a

subsequent jigging can not in actual prac-
tice be made to correspond with the lines
formed by a previous jigging.

In accordance with the present invention,

. the wood is ground by forcing it against a
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relatively moving abrasive surface, moving
at an angle to the grain of the wood. When
ground at a suitable angle, that is when the
wood is held against the stone with its grain
at a suitable angle to the axis of rotation
of the stone, the quantity of wood flour or
splinters which results 1s very much less
than is the case where previous methods of
grinding are used. In practice the produc-
tion of flour and splinters may not be com-
pletely eliminated—partly because of in-
herent irregularities in the wood itself, and
partly because of the preliminary barking
treatment that is sometinies used. However,
under all operating conditions the quanti-
ties of both flour and splinters which are
produced during the practising of the in-
vention are very much less than is the-case
with the previously used methods. In ad-
dition the angle of grind should not be too
great for if the wood is held against the
stone with the grain at an angle materially
greater than the desired angular range, then
the asperities or grinding projections of the
stone tend to pull out long threads, like ex-
celsior, from the wood. For satisfactory
production of ground wood for making pulp,
then, the wood is ground aslant the grain at
an angle which 1s intermediate the range
giving excessive wood splinters and the range
giving excessive excelsior-like long threads.
While the most effective angle varies some-
what with varying operating conditions,
such as the condition and inherent charac-
teristics of the wood, the speed of rotation
of the stone, the coarseness of the stone,
and other factors, generally the angle of
grind is more dependent upon the character
of product desired. And a large variation
in angle of grind may be necessarv for se-
curing a given product from woods of vary-
ing characteristics, as compared with the
angular variation made because of the vary-
ing wood characteristics themselves. The
operating range of angular setting for a
given wood and a desired product may be
predicted : but minor variations of angular
setting within such predicted range will or-
dinarily be determined from actual results.
For example, in the grinding of native spruce
to produce ground wood for news print,
using a 54" diameter stone of ordinary
roughness, rotating at 240 R. P. M., the
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angular range will be ordinarily from 7°-
12°, and very satisfactory results have been
secured with an actual angular setting of
8°-10°. Again, where the product desired
is to be used in the manufacture of what is
known as catalog paper, which is superior
to news print, the angular range is- from
15°-20°, and very satisfactory results have
been attained with an angular setting. of
17°~19°, With the woods ordinarily used
in the manufacture of ground wood in this
country the angular range, for any operating
conditions normally encountered, will fall
between 5° and 30°, with respect to the di-
rection of the grain. It may be stated gen-
erally, that the harder the wood the larger
the angle that should be used. Also,-the
sharper the stone the smaller the angle that
should be used.

It has been found in actual operation that
grinding wood in accordance with this
method gives a ground wood-pulp which is
quite superior to that being now generally
produced by the old method, longer fibers
being produced, the fiber bundles being more
completely disintegrated and reduced to ulti-
mate fibers, and the proportion of splinters
and wood flour being greatly reduced. This
gives greater strength to the paper, or the
like, which is made from such pulp. At the
same time a material decrease in power con-
sumption results. Also since the ground
wood is of such superior character and eca-
pable of producing a sheet of greater strength,
the percentage of chemical pulp which is
added to mechanical pulp to increase the
strength with certain grades of paper, may be
materially reduced, thereby effecting addi-
tional economy in manufacture of the gnished
product.

In the drawings is shown a form of appa-
ratus which lends itself very satisfactorily to
this angular grinding. In the mechanism
therein illustrated the grinding stone is indi-
cated at 10, and has a horizontally disposed
shaft 11 supported by bearings 12 and 13.
Conventional roller bearings are preferably
used, though any other suitable type of anti-
friction bearing will do. The shaft 11 pref-
erably extends through the grinding stone 10,
and is oppositely threaded at each end thereof
to threadedly receive metal plates 14, between
which the stone is securely clamped and held
in proper operating position. The shaft 11 is
extended and provided with a driving pulley
or gear as indicated at 16 which may be driven
from any suitable source of power, or the
shaft 11 may be directly connected to a driv-
ing motor. The grinding stone 10 is rotated
during operation in a direction which tends
to tighten the clamping plates 14 against the
stone, so that the stone is at all times securely
held therebeteen.

The grinding stone may be of conventional
construction, being a massive sandstone or
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other natural or artificial stone roll, usually
varying from four to five feet in diameter,
and from two and one-half to four and one-
half feet in length. The stone is rotated at
a suitable rate of speed, usually about 200 to
240 R. P. M., and the wood to be ground is
forced against the surface of the stone under
suitable pressure, generally varying from 40
to 80 pounds per square inch.

The grinding stone is provided with an en-
closing casing comprising lower frame sec-
tions 20 and an upper cover section 21, the
lower sections and the cover section being
preferably separable along the longitudinal
axis of the shaft 11 to facilitate the disassem-
bly of the parts and inspection and replace-
ment of the stone and bearings. The lower
frame sections 20 are supported upon a suit-
able foundation 22. These sections 20 are
provided with strengthening ribs 24 and are
shown as carrying the bearings 12 and 13 and
thus receive the weight imposed upon the
bearings.

In order to support charges of wood to be
ground, against the surface of the grinding
stone, with the desired pressure and at the
desired angle, charge receiving pockets indi-
cated at 30 are provided. These pockets-are
angularly adjustable. Each pocket com-
prises a built-up structure of substantially
rectangular cross-section having closed side
walls and a rear end wall, the end of the
pocket adjacent the grinding stone 10 being
open. As is illustrated particularly in Fig.
9, the pocket is supported at an angle to the
longitudinal axis of the grinding stone. The
foundation 22 which is preferably of con-
crete, is provided with foundation plates 31
which receive a supporting base 32 which in
turn supports the pocket. The supporting
hase 32 is provided with upstanding lugs or
flange members 33 having arcuate shaped
slots 34 therein, and the pocket is in turn pro-
vided with arcuate shaped cradles 36 which
are bolted to the upstanding lugs 33 by means
of bolts 87. The bolts pass through the ar-
cuate slots 84 and receive threaded nuts
thereon by means of which the parts are held
in adjusted position. The nuts of the bolts
37 are loosened when adjusting the angular
position of the pocket, the bolts traveling
during the adjustment within the arcuate
slots 34.

Operating within each pocket is a plunger
40 connected by a rod 41 to a piston 42 oper-
ating within a pressure fluid cylinder 43
mounted in horizontal alignment with the
pocket, this cylinder being bolted to the end
wall of the pocket. Suitable compressed
fluid connections are provided for the hy-
draulic cylinder, the compressed fluid, gen-
erally water, serving to force the plunger 40
against the charge of wood within the pocket
30 to hold the wood against the surface of the

3

grinding stone 10 with a definite predeter-

‘mined pressure.

For supplying a fresh charge of wood to
be ground, a feeding magazine 45 is provided
for each pocket. Each magazine is .con-
structed of a size adapted to receive a charge
for its associated pocket, and upon the com-
pletion of the grinding of one charge in the
pocket 30 and the return of the plunger 40
to the outer end of the pocket, the mechanism
is operated so that the fresh charge passes
from the feeding magazine 45 into the pocket
30. The feeding magazine 45 is mounted
upon the top of the pocket 30, in alignment
with an opening 46 formed through the up-
per wall of the pocket. The magazine, which
is of substantially rectangular cross-section,
is provided with an open side to permit feed-
ing of a charge of wood thereto, the wood or
logs being piled within the magazine trans-
verse to the longitudinal axis of the pocket
therebeneath, as is clearly illustrated in Fig.
1.  Communication between the feeding
magazine and the pocket is ordinarily closed
by means of movable plates or gates 47,

Tluid pressure operated means are pro-
vided for opening and closing the movable
plates 47 and for maintaining these plates
closed with a predetermined pressure during
the grinding operation within the pocket 30
to resist the pressure therein. This means
comprises a fluid pressure cylinder 50 mount-
ed upon the top of the feuding magazine
45, said cylinder having a piston 51 operating
therein with suitable fluid pressure connec-
tions for effecting the operation of the pis-
ton. The piston carries a piston rod 52 which
extends downwardly, through the top and
into the magazine 45, and is connected at
its lower end to a cross rod 53 pivotally con-
necting the adjacent edges of the two inside
sections of the plates 47.

Each of the plates 47 is formed of a plu-
rality of sections, shown as three in number,
pivotally connected together. This is con-
veniently accomplished by providing a eross

rod or pintle 55 between each two adjacent .

sections, the two sections being hingedly con-
nected to the cross rod. To insure proper
movement of the plates 47, tracks or grooves
56 are formed in the end walls of the feed-
ing magazine 45, and the ends of the rods
55 are extended and carry rollers 58 which
roll within the tracks 56. Within the maga-
zine 45 are spaced guides 59 and 60, which
serve as a dividing partition, between which
the piston rod 52 extends, the guides divid-
ing the magazine into two compartments,
and each compartment being controlled by
one of the movable plates 47.

Tn accordance with this invention the
grinding of the wood within the pocket 30,
the operation of the plunger 40 therein, as
well as the feeding of a fresh charge of wood
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from the feeding magazine 45 into the pocket
30, are automatically controlled. Further,
the automatic control of the feeding maga-
zine and the movable plates therein is co-
ordinated with the automatic control of the
pocket mechanism so that a fresh charge of
wood is supplied at the proper time to the
pocket 30.

To accomplish this control and operation,
the cylinder 43 is provided with fluid pas-
sages 65 and 66 leading respectively to the op-
posite ends of said cylinder. A pipe connec-
tion 67 extends from the passage 65 to a
valve casing 68, and a similar pipe conneec-
tion 69 extends from the passage 66 to the
valve casing 68. As shown clearly in Fig. 7,
the valve casing comprises a ‘cylindrical
outer casing member having a turn plug valve
70 therein. The turn plug 70 is cut away on
opposite sides thereof to form two arcuate
chambers or passages 71 and 72 respectively.
A fluid pressure inlet pipe 74 and a fluid pres-
sure exhaust pipe 75 are connected to the cas-
ing on opposite sides thereof, the ends of
the pipes 67 and 69 being connected interme-
diate the pipe connections 74 and 75. The
construction is such that when one of the
pipes 67-69 is in communication with the in-
let passage, the other pipe is in communica-
tion with the exhaust passage. As shown in
Fig. 7 the pipe 67 is in-communication with
the inlet passage 74 and pipe 69 is in com-
munication with the exhaust passage 75, the
plunger 40 then being actuated by the piston
within the cylinder 43 on its pressure stroke
against a fresh charge of wood within the
pocket 30. The turn plug 70 is provided
with an extension passing through the end of
the casing 68, which extension is provided
with an operating lever 77.

The fluid pressure cylinder 50 of the feed-
ing magazine 45 is provided with fluid pres-
sure passages 80 and 81 which lead respec-
tively to the top and bottom ends of the cyl-
inder, these passages being connected Te-
spectively by pipes 82 and 83 with a valve
casing 84 similar in construction to that
shown in Fig. 7 and described above, the
valve casing having a fluid pressure inlet
passage 85 and an exhaust passage 86. The
turn plug of the valve casing 85 is provided
with an operating lever 87, which in turn
is urged by a spring 88, one end of which is
fastened to any stationary part of the ap-
paratus, and the other end to the lever 87, to
a position which opens communication be-
tween the inlet pipe 85 and the pipe 82 to
supply pressure fluid above the piston 51
to maintain the gates 47 closed with a definite
pressure, the pipe 83 at this time being in
communication with the exhaust pipe  86.

Attached to the plunger 40 and movable
therewith is a tripper rod 90 which extends
through an opening 89 in the end wall of the

> pocket 30. Carried by the tripper rod 90

1,917,420

is an adjustable stop 91. Pivetally mount-
ed at 92 upon the exterior wall of the cylin-
der 43 is a lever 93, one arm of which extends
into the path of movement of the adjustable
stop 91 carried by the tripper rod 90. The
other arm of the lever 93 is connected by a
link 94 to one end of a bell-crank lever 95
pivoted at 96 to any fixed part of the ap-
paratus on the exterior of the pocket 30, as
shown diagrammatically in Fig. 3. The
other arm of the bell-crank lever 95 is piv-
otally connected to a link 97, which in turn is
pivotally connected to the operating lever 77
of the valve casing 68. Carried by an ex-
tended end 100 of the cross rod 53, to which
the sliding plates 47 are pivotally attached,
is an adjustable trip 101." The side wall of
the magazine 45 is provided with a longitud-
inal slot 102 through which the extended end
100 of the rod 53 extends, the construction
being such that during actuation of the slid-
ing plates 47 the adjustable trip 101 comes
into contact with the operating lever 77 to
actuate the same. The inner end of the
tripper rod 90 is provided with an enlarged
portion 105 which is adapted to engage the
arm 87 as the plunger 40 approaches the
outer end of its outward stroke. Preferably
the arm 87 is formed as a yoke about the
tripper rod 90, the yoke being engaged by
the abrupt shoulder at the end of the en-
larged portion 105,

In operation, assuming the parts to be in
the position shown in Fig. 8 and the plunger
40 starting on its pressure stroke within the
pocket 30, the valve plug of the valve casing
68 is then in such position as to connect the

pipe 67 to the inlet pipe 74 to supply pres- .

sure fluid to the outer end of the cylinder
43 and thus urge the plunger 40 toward the
grinding stone 10 with a constant predeter-
mined pressure. As the charge within the
pocket 30 is ground, the plunger 40 gradual-
ly moves toward the inner end of the cylin-
der, when as it approaches the end of its
stroke, the adjustable stop 91 finally comes
in contact with the lever arm 93, rocking this
lever and acting through the link 94, bell-
crank 95, and link 97, to pull down the op-
erating arm 77 of the valve plug in the valve
casing 68. This movement of the operat-
ing arm 77 is such as to shift the plug 70
in a clockwise direction to connect the pipe
67 to the exhaust pipe 75, and at the same

time connect the pipe 69 to the inlet pipe 74. -

The outward stroke of the plunger 40 then
takes place, and as there is little resistance to
this outward movement, this stroke takes
place quite rapidly. During these operations,

the spring 88 holds the operating arm 87 of

the valve plug in the valve casing 85 in such
position as to connect the upper end of the
cylinder 50 to fluid pressure and the lower end
to exhaust to thereby maintain a closing
pressure upon the closed movable plates 47.
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During the grinding of one charge within
the pocket 30, the feeding magazine 45 is
filled by the operator, who only has to attend
to the refilling of the magazines as needed,
inasmuch as the operation is otherwise auto-
matie. ~ ’ .
As the plunger 40 approaches the end of its
outward stroke, and the inner edge of the
plunger has about cleared the edge of the

opening 46, the shoulder of the enlarged por- -

tion 105 on the tripper rod 90 comes in con-
tact with the arm 87 and further outward
movement of the plunger 40 effects actuation
of the arm 87 to shift the valve plug in the
valve casing 85 to connect the pipe 83 to the
inlet pipe 85 and to connect the pipe 82 to
the exhaust pipe 86. This actuates the piston
51 to open the movable plates 47 and permit
the fresh charge of wood to drop within the
pocket 30. As the movable plates 47 move
upwardly between the guides 59 and 60, the

. adjustable trip 101 extending through the

30
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slot 102 finally comes in contact with the op-
erating arm 77 to again shift the valve plug

5 in the valve casing 68 to connect the fluid

pressure to the outer end of the cylinder 43
and to connect the inner end of the cylinder
to exhaust. The plunger 40 then begins an-
other pressure stroke forcing the wood now
within the pocket against the stone. After
only a slight movement of the plunger 40 to-
ward the grinding stone 10, the enlarged por-
tion 105 of the tripper rod 90 moves out of
the path of the arm 87 which is shifted by
the spring 88 to again connect the upper end
of the cylinder 50 to fluid pressure and the
lower end of the cylinder to exhaust to there-
by close the sliding plates 47 and to maintain
them closed with a closing pressure during
the pressure stroke. This sequence of op-
erations is repeated for each charge.

The inner end of the pocket 30 1s provided
with removable teeth-bearing sections 110,
-each section carrying a plurality of teeth 111

5 positioned in closely spaced relation to the

surface of the grinding stone 10. Each side
of the pocket is provided with teeth-bearing
sections, the outer ends of the teeth of these
sections being given a curvature at. the va-
rious sides to approximate the curvature of
the surface of the stone from which they are
slightly spaced. These teeth function to
prevent the escape of slivers and thin pieces
of wood during the grinding, the ground
wood passing through the slots between the
teeth.

In order to permit the angular adjustment
of the pocket 30, and still maintain the teeth
of the teeth-bearing sections at the various
sides of the pocket in desired spaced relation
to the grinding stone, each side of the pocket
is provided with a plurality of separable
teeth-bearing sections, shown herein as being

two in number. As is readily evident, when

the pocket 30 is positioned at an angle with

reépect to the longitudinal axis of the grind-
ing stone 10 each side of the pocket, or Father
the ends of the teeth-bearing sections at that

S

side of the pocket, should have a curve to con-

form to the adjacent surface of the grinding
stone 10 from which it is spaced. And of
course for various angular positions, these
curves vary. However, satisfactory results
are obtained with the construction as shown,
by providing a plurality of teeth-bearing sec-
tions at each side of the pocket, and making
each section independently adjustable with
respect to the surface of the grinding stone.
As shown, each section 110 is provided with
adjusting slots 112 through which pass ad-
justing bolts 113, which bolts fasten the re-
movable sections to the exterior of the pocket.

Each section 110 at the sides of the pocket
is preferably given a curvature which corre-
sponds to the curvature of the surface of the
grinding stone adjacent that side of the pock-
et when the pocket is positioned at some an-
gle within the working angular range.
Thus, the side sections, as shown in Fig. 5,
may be given a curvature for an angular set-
ting of 15° for the pocket 30, that is, with the
pocket disposed at an angle of 15° with the
longitudinal axis of the grinding stone.
Similarly the top and bottom sections, as
shown in Fig. 6 are given a curvature which
corresponds with this same angular setting of
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15°, the curvature of the top and bottom sec-~

tions of course approaching more closely a
straight line than that of the side sections.
With an angular setting of 15° for the pock-
et 30, the teeth-bearing sections will then
exactly conform to the surface of the grind-
ing stone. For angular setting less or great-
er than 15°, the various sections at each side
of the pocket are independently adjusted in
order to conform closely to the surface of

the grinding stone. Any discrepancy in cur-

vature in the angular range used is quite
slight, and satisfactory results are obtained

throughout the range mentioned with the !

construction shown. In actual practice sat-
isfactory results are obtained with the ends
of the teeth 111 spaced about one-eighth of an
inch from the surface of the stone 10, al-
though, of course, the less the spacing the less
the escape of slivers.

The grinding stone 10, as previously de-
scribed, is completely enclosed within a sur-
rounding casing in order to confine the
ground wood therein to prevent it from being
thrown off the stone into the surrounding
space. The enclosing casing is open at the
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bottom beneath the grinding stone 10, a slush

pit 120 being formed in the foundation there-
beneath. The ground wood is discharged
therein during the grinding operation and is
slushed out with water, the stock overflowing
into a stock spout (not shown), from where
it is pumped to further treating apparatus
in the conventional manner. Where water is
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used for operation of the fluid-pressure cylin-
ders, the exhaust water may be discharged
into the pit 120 to assist in the slushing out
of the pulp. )
An opening 125 is provided in each side
wall of the enclosing casing to receive there-
through a pocket 30. In order to permit the
angtlar adjustment of the pocket 30, this
opening is preferably made circular in shape
and given a diameter which is at least as large
as the diameter of the circumscribing circle
of the rectangular pocket. Means are provid-
ed for closing the space between this opening
and the pocket, and at the same time readily
permitting the angular adjustment of the

-pocket. As shown, a circular metal plate 126

1s provided which has a rectangular open-
ing to snugly but slidably receive the outer
surface of the pocket 30. " The outer periph-
ery of the plate 126 overlaps the casing wall
about the opening 125, and this overlapping
portion of the plate 126 is provided with a
plurality of arcuate slots 127. From the cas-
ing about the opening 125 extend a plural-
ity of adjusting bolts 128 which pass through
the slots 127, these bolts being provided with
nuts which are tightened when the adjust-
ment of the pocket is completed. When it is
desired to change the angular adjustment of
the pocket 30, the nuts on the bolts 128 are
loosened, and the nuts on the bolts 37 pass-
ing through the arcuate slots~in the pocket
supporting base 32 are also loosened. The
pocket is then rotated, the bolts sliding with-
in the arcuate slots. Or if this adjustment is
not sufficient, the slots are removed entirely

- from the bolts and the pocket turned to bring

40

45

the bolts into alignment with a different set
of slots. The bolts being in place, the nuts
are then tightened in the adjusted position.

In actual operation, the surface of the
grinding stone 10 gradually wears away.
In order to maintain the pockets 30 in desired
spaced relation with the surface of the stone
10, these pockets are preferably made ad-
justable to or fromthe surface of the grind-
Ing stone, thus enabling the pocket to be ad-

~ justed toward the stone as the stone wears

50

‘65

60

65

away, or in the opposite direction upon re-
placement of the stone. As shown, the outer
wall of the pocket 30 is provided with lugs
130 through which pass adjusting bolts 131.
These bolts are preferably threaded through
the lugs 130 the ends of the bolts extending
through and being rotatably mounted in the
circular plate 126. Suitable locking nuts 132
are also provided for holding them in desired
adjusted position. When it is desired to ad-

.just the pocket toward or away from the

grinding stone the locking nuts 132 are loos-
ened and the bolts then turned in a direction
to effect the desired adjustment, the plate 126
sliding along the outer surface of the pocket
during the adjustment. The illustrated con-
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struction permits this adjustment to be made
without in any way disturbing the angular
setting or adjustment of the pocket.’ I

As will be readily evident when consider-
ing the enormous size and weight of the
grinding stone a considerable strain is im-
posed upon the supporting bearings 12 and
13. To the weight of the grinding stone is
added the Weig%lt of the shaft 11 and the
metal plates 14. The weight of such a stone
usually varies from three to seven tons or
more, and the weight of the shaft and asso-
ciated parts add several tons to this. To
the strain imposed upon the bearings from

this weight is added the strain resulting

from the pressure of the wood within the
grinding pockets against the surface of the
stone, o

In accordance with. this invention, the
pockets associated with the grinding stone
are so positioned with respect to the stone
as to greatly reduce during operation the
strain imposed upon the supporting bear-
ings. As shown, particularly in Fig. 1, the
pockets are positioned in such a manner as to
balance the horizontal components of the
forces resulting from the pressure of the
respective pockets, two pockets being shown
disposed in horizontal alignment. Also, the
pockets are so positioned as to produce an
upward vertical force compenent tending to
balance the weight of the grinding stone.
As is clearly evident in Figs. 1 and 2, each
of the pockets is positioned with its effective
center 135 below the horizontal axis 136 of
the grinding stone, so that a preponderance
of effective grinding area of the pocket face
is” disposed below the longitudinal axis of
the supporting shaft of the stone. An up-
ward force component thereby results from
the pressure at each pocket, the combined
upward force components tending very ma-
terially to balance the weight of the grind-
ing stone during the grinding operation.
This construction very materially lessens the
wear upon the bearings and insures longer
life of the apparatus. ‘

In order to facilitate the disassembly
or inspection of the parts, each pocket
and magazine with their associated parts
are mounted for ready removal from
their position adjacent the surface of the
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grinding stone. As shown particularly in -

Fig. 2, tracks or rails 140 are carried by the
foundation plates, the supporting base 32
carrying the pocket 30, magazine 45 and re-
lated parts being adapted to slide upon the
tracks 140. For effecting easy removal of
these parts, a threaded shaft 141 is provided,
which shaft is received within a threaded
socket 142 bolted to the foundation 22. One
end of the shaft 141 is rotatably mounted
within a depending flange 143 of the pocket
30, and the other end of the shaft is provided
with a hand-wheel 144. Upon rotation of
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the hand-wheel 144, longitudinal movement
of the shaft relative to the threaded socket
149 pesults, thereby draw'ng the pocket and
magazine and related parts away from or
toward the surface of the grinding stone de-
pending upon the direction of rotation of
the hand-wheel. The supporting base 32 is
preferably bolted to the foundation in its
operative position by means of removable
bolts 145 to insure against accidental move-
ment.

A conventional jigging attachment for the
grinding stone is indicated in Fig. 1 at 148,
this attachment being supported by brack-
ets attached to the cover casing 21.

A doctor 150 is preferably provided for
seraping and removing the ground wood
from the surface of the grinding stone 10
intermediate the pockets 30. Thus, as shown
clearly in Fig. 1, with a direction of rotation
of the grinding stone 10 as indicated by the
arrow 151, the ground wood-pulp emanat-
ing from the pocket 30 at the left-hand side
of the figure is removed from the grinding
stone and discharged at the ends of the doc-
tor into the pit 120, this ground wood-pulp
being therecby prevented from passing
through the grinding area of the second
pocket at the right-hand side of the figure.
In this manner, the ground wood-pulp is
uniformly treated, and regrinding of pulp
produced in one pocket in the grinding area
of another pocket is prevented. The quality
of the ground wood-pulp is thereby materi-
ally improved.

When using a cylindrical grinding stone
and a pocket disposed at an angle to the axis
of the stone, the wood within this pocket
which is held at an angle to the axis of the
stone is ground down upon a curve, that is,
the face of the wood contacting with the
grinding surface of the stone will assume
a curved shape as the wood is ground. A
erinding stone such as illustrated in Fig.
10, may be used to grind the wood substan-
tially on a plane, the wood being thereby
uniformly ground down throughout its
length. Ths is accomplished by providing a
erinding stone having a varying diameter to
form a concave grinding surface, the curve
or concavity of the grinding surface being
so related to the angular disposition of the
wood with respect to the ax's of the stone
that the wood rests against the grinding sur-
face of .the stone substantially throughout
its length. This results in even grinding of
the wood within an angularly disposed
pocket.

A grinding stone may be prepared origi-
nally with such a concaved grinding sur-
face, or a cylindrical grinding stone may he
ground down by a jig attachment arranged
as illustrated in Fig. 10. ‘As shown, the
mounting of the jig comprises brackets 155
which may be attached to the cover casing

7

of the grinding stone, and a jig frame in-
cluding end pieces 156 and a transverse beam
or bar 157 which serves to support the travel-
ing carriage indicated at 158 of a conven-
tional jig.  Any suitable jig and operating
means therefor may he used, and as these
parts are well known, {urther ilhistration s
thonght unnecessary. The jig frame is dis-
posed at an angle to and s symmetrical with
the axis of the stone. When thus mounted,
the tool or burr which is carried by the
traveling carriage 158 of the jig, will take a
deeper cut at the center of {he stone and a
cut of progressively deereasing depth to-
wards the ends.  In order to provide a con-
cavity in the grinding surface of the stone
which is adapted to effect uniform grinding
of the wood disposed at a predetermined
angle to the axis of the stone. the jig frame
is set at substantially the same angle with
respect to the axis of the stone as the angle
at which the wood is positioned. For this
purpose, the jig frame is provided with an
adjustable mounting.  As shown, the frame
end pieces 156 are provided with arcuate
slots 159 through which pass clamping holts
160 carried by the brackets 135, The bolts
160 receive nuts thercon which mav be tight-
ened to clamp the adjustable jig frame in
any desired position.

When using a grinding stone having a
concaved grinding surface, the adjustable
teeth sections are correspondingly curved.
In this case, it is preferable to provide two
or more teeth-hearing sections for each side
of the pocket and provide independent ad-
justment of these sections to permit suffi-
ciently close positioning of the teeth of each
section with respect to the grinding surface
of the stone throughout the angular range
of adjustment.

While the nrethod herein deseribed, and
the form of apparatus for carrying this
method into effect, constitute preferred em-
bodiments of the invention, it ix to be under-
stood that the invention is not hmited to
this precise methed and form of apparatus,
and that changes may be made in either with-
out departing from the scope of the inven-
tion which is defined in the appended elaims.

What is claimed is:

1. Apparatus of the character described,
coemprising a grinding stone. and a charge-
receiving pocket associated with said stone
mounted for angular adjustment about a lon-
oitudinal axis of said pocket relative to the
longitudinal axis of said grinding stone.

2. Apparatus of the character described,
comprising a grinding stone, a pocket for
receiving a charge of material to be ground
by said stone, a feeding magazine associated
with said pocket, a movable plate normally
closing off communication hetween said
pocket and said feeding magazine, and means
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for opening and closing said plate to control
the feeding of a fresh charge to said pocket,
said plate being formed of a plurality of
flexibly connected sections.

3. Apparatus of the character described,
comprising a grinding stone, an enclosing
casing therefor having an opening therein,
a substantially rectangular pocket received
within said opening for receiving a charge
of material to be ground by said stone, means
for angularly adjusting said pocket, and ad-
justable connections between said pocket and
said casing to permit said angular adjust-
ment and maintain said opening receiving
said pocket closed. ‘

4. Apparatus of the character described,
comprising a grinding stone, an enclosing
casing therefor having an opening therein, a
substantially rectangular pocket received
within said opening for receiving a charge
of material to be ground by said stone, means
for angularly adjusting said pocket, adjust-
able connections between said pocket and
sald casing to permit said angular adjust-
ment and maintain said opening receiving
said pocket closed, and additional adjustable
connections for said pocket for adjusting
said pocket toward or away from said grind-
ing stone. .

5. Apparatus of the character described,
comprising a grinding stone, a pocket for
recelving a charge of material to be ground
by said stone, means for angularly adjusting
said pocket, separable teeth-bearing members
for said pocket, and adjustable connections
between said teeth-bearing members and said
pocket to permit adjustment of said teeth-
bearing members relative to the surface of
the grinding stone for various angular po-
sitions of said pocket.

6. Apparatus of the character described,
comprising a grinding stone, a pocket for re-
ceiving a charge of material to be ground by
said stone, means for angularly adjusting
said pocket, a plurality of separable teeth-
bearing sections for each side of said pocket,
and adjustable connections between each of
said teeth-bearing sections and said pocket
to permit independent adjustment of each of
the plurality of teeth-bearing sections on
each side of said pocket, to effect substantial
conformity of the teeth of said members
with the surface of the grinding stone for
various angular positions of said pocket.

7. Apparatus of the character described,
comprising a supporting foundation, a
grinding stone, normally stationary means
for receiving a charge of material to be
ground by said stone, and connections be-
tween said charge receiving means and said
foundation for bodily moving said charge-
receiving means laterally away from or to-
ward said grinding stone to permit access
to or replacement of said grinding stone.
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8. Apparatus of the character described,
comprising a grinding stone, a foundation
therefor, tracks in said foundation extend-
ing laterally away from said stone, a sup-
porting base resting on said tracks, a nor-
mally stationary pocket adapted to receive
a charge of material to be ground by said
stone carried by said supporting base, and
means for bodily moving said supporting
base and pocket carried thereby along said
tracks laterally away from or toward said
stone to permit access to or replacement of
said grinding stone,

9. Apparatus of the character described,
comprising a grinding stone, a pocket for
recelving a charge of material to be ground
by said stone, a plunger for pressing said
material in said pocket against said stone,
means for returning said plunger to a posi-
tion to receive a fresh charge of material
within said pocket, and automatic means
brought into operation on the return move-
ment of said plunger for promptly effecting
reversal of the direction of movement of
said plunger.

10. Apparatus of the character described,
comprising a grinding stone, a pocket for re-
ceiving a charge of material to be ground
by said stone, a plunger for pressing said
material in said pocket against said stone,
means for automatically reversing the direc-
tion of the movement of said plunger as the
plunger approaches the end of its grinding
movement, and means automatically brought

into operation on the return movement of !

said plunger for immediately reversing the
direction of movement of the plunger as it
approaches the end of its return movement.

11. Apparatus of the character described,
comprising a grinding stone, a pocket for
recelving a charge of material to be ground
by said stone, a feeding magazine associated
with said pocket, movable means for nor-
mally closing off said magazine from said
pocket, a plunger for forcing the material
in said pocket against said stone, means for
returning said plunger to a position to re-
ceive a fresh charge of material within said
pocket, and automatic means brought into
operation after the said plunger has large-
ly completed its return movement for open-
ing said movable means to supply a fresh
charge of material to said pocket.

12. Apparatus of the character described,
comprising a grinding stone, and a charge
recelving pocket angularly tilted about its
own longitudinal axis with respect to the
longitudinal axis of said stone, said grinding
stone having a varying diameter to provide
a concave grinding surface opposite said
charge receiving pocket, the concavity of said
stone being coordinated with the angular po-
sitioning of said pocket.

13. Apparatus of the character described,
comprising a grinding stone, a supporting
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foundation for said stone,a pocket for receiv-
ing a charge of material to be ground by said
stone, a supporting base for said pocket, and
adjustable connections between said pocket
and said supporting base for positioning said
pocket at various angular positions about
its own longitudinal axis with respect to
the longitudinal axis of said stone.

14. Apparatus of the character described,
comprising a grinding stone, a pocket for re-
ceiving a charge of material to be ground by
said stone, a feeding magazine associated
with said pocket, movable means for normal-
1y closing offsaid magazine from said pocket,
a plunger for forcing the material in said
pocket against said stone, means for return-
ing said plunger to a position to receive a
fresh charge of material within said pocket,
automatic means brought into operation after
said plunger has largely completed its return
movement for opening said movable means
to supply a fresh charge of material to said
pocket, and automatic- means for promptly
effecting reversal of direction of movement
of said plunger as the plunger approaches the
end of its return movement.

15. Apparatus of the character described,
comprising, & grinding stone, a pocket for re-
ceiving a charge of material to be ground by
said stone, a feeding magazine associated
with said pocket, a movable member normally
closing off communication between said
pocket and said feeding magazine means for

. opening and closing said movable member to
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control the feeding of a fresh charge to said
pocket, the opposite end walls of said feeding
magazine having recessed guideways there-
in and means carried by said movable mem-
ber and movable within said guideways.

16. Apparatus of the character described,
comprising a grinding stone, a pocket for re-
ceiving a charge of material to be ground
by said stone, a feeding magazine associated
with said pocket, a movable plate normally
closing off communication between said
pocket and said feeding magazine, means for
opening and closing said plate to control the
feeding of a fresh charge to said pocket, the
opposite end walls of said feeding magazine
having guideways, and rollers carried on op-
posite sides of said movable plate and mov-
able within said guideways.

17. Apparatus of the character described,
comprising a grinding stone, a pocket for
receiving a charge of material to be ground
by said stone, a feeding magazine associated
with said pocket, a partition dividing said
magazine into two compartments having
feeding openings, movable plates normally
closing said openings, and means extending
within said partition for effecting movement
of said plates. :

18. Apparatus of the character described,
comprising a grinding stone, a pocket for re-
ceiving a charge of material to be ground by

e

said stone, a feeding magazine asscciated
with said pocket, spaced transverse guides di-
viding said magazine into two compartments
having bottom feeding openings, movabie
plates normally closing said openings and
adapted to move in curved paths to open po-
sitions within said spaced guides, each plate

70

being flexible to permit said movement from

closed position to open position within said
spaced guides.

19. Apparatus of the character described,
comprising a grinding stone, an enclosing
casing therefor having an opening therein,
a substantially rectangular pocket received
within said opening for receiving a charge
of material to be ground by said stone, the
diameter of said opening being at least as
large as the diameter of the circumscribing
circle of said rectangular pocket, means for
angularly adjusting said pocket about its
own longtudinal axis, a plate having a rec-
tangular opening slidably receiving said
pocket, said plate overlying the opening in
said casing, adjustable connections between
said plate and said casing to permit said
angular adjustment of the pocket, and ad-
justable connections between said pocket and
said casing to permit adjustment.of said
pocket toward said grinding stone as the
stone wears down without disturbing said
first-mentioned adjustable connections.

20. For use with a pocket grinder of the
character described, comprising a grinding
stone, and a pocket for receiving material to
be ground by said stone, said pocket having
means for effecting angular adjustment
thereof; teeth bearing means adapted for
removable connection to said pocket to con-
fine the material therein and prevent unde-
sirable escape of said material between the
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end of said pocket and said grinding stone, -

said teeth bearing means comprising a plu-
rality of teeth bearing sections for each side
of the said pocket, each said section having
means for effecting adjustable connection
with said pocket adapted to permit inde-
pendent adjustment of each said section rela-
tive to the surface of the grinding stone.

21. Apparatus of the character described,
comprising a grinding stone having a con-
cave grinding surface, a charge receiving
pocket angularly disposed with respect to the
longitudinal axis of said stone, and means
for adjusting the angular positioning of said

pocket about a longitudinal axis of said !

pocket, whereby the angular positioning of
said pocket can be coordinated with the con-
cavity of said stone so that pieces of wood
within the pocket lies substantially fiat
against the concave surface of said stone
along the length thereof. ‘

In testimony whereof I hereto affix my
signature.

CARL OTTO BACHMAN.
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