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To all whom it may coneern:

Be it known that I, Jon~x D. BaLpick, a
citizen of the United States, residing at Black
River, in the county of Jefferson and State of
New York, have invented certain new and
useful Improvements in Rotary Valves, of
which the following is a specilication.

This invention relates to improvements in

rotary valves designed for use in connection.

with hydraulic grinders employed in the

manufacture of wood-pulp; and the invention
relates particularly to improvements in valves:

employed in connection. with that_ class of
urinders which are provided with multiple
pockets and having operating-cylinders con-
nected therewith, the several pockets being
disposed around or above a revolving stone,
upon or against which the wood is held by
means of hydraulic pressure exerted by the
cylinders and in which different degrees of
water or other pressure are employed to effect
the various workings of the grinding-ma-
chines. :

The objeet of this invention is to provide a
valve which is capable of supplying cither a
high or a low pressure to the grinder-cylinders
and which may be adjusted in & quick and
ready manner by means of an index or gage
and a lever to vary the degree of pressure on
different parts of the grinding-machine, as
well as to cause the discharge of the water or
othor fluid from the cylinders without any

alteration of the machine itself or any appre-

ciable delay in operating the same.

A prominent feature of the invention con-
sists in providing a valve comprising an ob-
long cylindrical member or plug which is in-
cased in a tight fitting jacket or case provide
with perforations and which is capable of

being revolved in either directich at will to.

effect the desired adjustment or purpose.

Other features and parts of the invention
will be more readily understood by referenco
to the drawings forming & part of this speci-
fication, and in which -

Figure 1 is a side elevation of my improved
rotary valve, showing the two receiving, the
two discharge, and the waste-pipe connections
and also showing the lever or handle for op-
erating the valve, Fig. 2 is a front end ele-
vation of the said valve, showing the valve-
operating lever and also the index or gage
used for setting the valve. Fig. 3 is a verti-
cal section of the valve-body on the line « «
of Fig. 2, showing tle: valve-plyg in elevation
and also showing the discharge and waste

ports and the manner of constructing and
applying the water-tight couplings for the
same.  Fig. 4 is n sectional view of the valve
substantinlly on the line « .» of Fig. 3, show- 60
ing the several ports and ducts for the passage

of the water. Fig. 5 is a sectional view of
the valve substantially on the line y 4 of Fig.

3, showing the duct A. Fig. 6 is a-sectional
view of the valve on the line z z of Fig. 3, 65
showing the ducts Band C and also discharge
duct or passage in the center of the core.
Fig. 7 is an elevation of a triple-pocket grind-
ing-machine, showing one cylinder and pocket

“in section and the manner of connecting the 70

rotary valve to the eylinder, Fig. 8 Is an
elevation of the tubular jacket which incases
the valve-core, showing the general arrange-
ment of the groups of perforations for strain-
ing the water. Fig. 9 is an enlarged detail 75
in section of the coupling parts.  Fig. 10is
an elevation of the follower used in connec-
tion with the water-tight coupling.

Similar reference numerals and characters
are given to corresponding parts throughout 8o
the several figures of the drawings, and in
which the easing 2 is preferably made of cast
iron, cylindrical in form, snd having one open -
end 8, which is provided with the flange 4, to
which is-secured the head 5 by menns of suit- 85
able bolts, a gasket 5 being placed between
flange 4 and head 5. The case 2 is chambered
or bored out to receive neylindrieal valve plug
orcore 6, which is preferably mnde of eastiron
and substantially solid, as shown in the draw- go
ings. The plug orcoreGis providedatone end
with a gudgeon or shaft 7, which is prefer-
ably a piece of steel, around one end of which
the casting is formed, and which serves as a
journal for one end of the valve to revolve 95
upon. The shaft 7 has its bearing in the head
5, upon which is the stutling-box or packing- .
gland 8. The other end of valye 6 is provided
with an enlneged hub-like projection 9, which -
is used also as o journal and has its bearings 100
in the closed end 10 of the casing 2, .

he énse or shell 2 is provided with the dis-
chinrge ports or apertures 12 and 13, located
centrally on its upper and lower sides, respec-
tively. - These ports are cachintended to form 105

a passage for the water-pressure from the

valve-chamber 11 to the grinder-cylinder by
means of the intervening connections herein-
after set forth,  The port 12 is connected with
the top of the cylinder and port 13 with the 110
bottom of the exylinder. The ease or shell 2
is also provided on one side, Fig. 1, with the
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receiving-ports 15 and 16. These ports are
connected with the pump system hy means of

_suitable piping, port 15 communicating with
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the high-pressure and port 16 with the low-
pressure pump.

It will be noticed that the rotary valve
herein shown and described is intended to be
used in connection with both high and low pres-
sure service, the valve being constructed so
as to facilitate the employment of either of
#aid pressures, as may be desired.

The plug 6 is provided upon its outer sur-
face with a series of spirally-shaped ducts or

‘recesses A, B, and C. which sre preferably

formed in the casting in the manner shown in
Figs. 3,4, 5,and 8. These ductsare intended
to serve as passages for the water from the
receiving-ports to the discharge-ports of the
valve on its way to the grinder - cylinders.
The center of core or plug 6 is bored out about
half its length, as shown by dotted lines in
Fig. 8. to form the discharge-passage or ¢x-
haust-duct 20. corresponding with the ovifice
21, which is formed in the closed end 10 of
the casing 2, and to which the waste-pipe 22 is
joined by means of ordinary pipe-threads,
The plug 6 is also provided with a series of
cross ports or ducts 23, 24, and 25, all of which
converge toward the center of said plug and
connect with the port or passage 20. By the
use of these cress-ports the water-pressure
may be drawn or discharked from either end
of the grinder-cylinder when the valve-plug
6 is set in a position to accomplish the same.
The valve-core 6 is further provided with a
metallic jacket or casing 26, preferably in the
form of a brass or bronze tubing, made to fit

‘the core tightly so as to operate therewith.

The said jacket extends the full length of the
valve-core and when mounted upon the lnt-
ter is intended to operatively fit the hollow
spree or chamber 11 of the valve-casing 2 The
said jacket or casing 26 is provided with a
series of perforations opposite ench of the sev-

‘eral pertsand ateachend of the spirally-shaped

ducts, as indicated by the numeral 27, These
perforations are provided for the purpose of
preventing foreign substances from entering
the valve or grinding-cylinder and intorfering
with the workings of these parts.  The valve
core and casing can be taken out from time
to time by removing the head 5, and the valve
and chamber may then be cleansed.

The shaft-or gudgeon 7 projects outwardly
several inches beyond the head 5, and its outer
end is squared to receive the valve-opernting
lever or handle 29, which is attached to said
shaft by means of the yoke 30 and the pin 31.
A spring 32 is anchored to the end of shaft 7
and is held in place by the screw 33. This

lever or handle is used to operate the valve -

or plug 6 -that is, to rotate the same for the
purpose of setting the valve in the several
positions necessury Lo diveet the high or low
water-pressure Lo the different parts of the

grinding-cylinder.  An annular gage or in-
Jdex 35 is east or formed upon the face side of
the head 3 concentrically with shaft 7 and
valve 6, as shown in Figs. 1, 2, and 3. This
gage or ring is provided with the notches or
graduations A’, I¥', and (', which are intende
to correspond with the ducts A,'B, and C of
the valve-plug 6 and are placed at equal dis-
tances from ecach other, as shown in Fig. 2,
These notches or gage-marks are employed
in connection with the lever 29 in setting the
valve in the several positions just described,
and the spring 32 is intended to exert its ten-
sion 8o as to hold the lever 29 in the said
notches, ' .

In order to illustrate the use of the lever
and gage referred to, it may he assumed that
the pocket of the grinder is filled with wood
ready for grinding and that the lever 29 is
set in the noteh A’. This will place the valve-
plug and jacket so that the perforaticns over
the port or duct A of sunid plug at the point
marked D in Figs. 3 and 8 will be directly
opposite the inlet-port 15, "Then the high pres-
sure from the pump will enter duct A and
pass out through the perforations in the
jucket 26 at the other end of said duct, through
the port 12, tube 40, and the pipe 49, to the
top of the cylinder 30 and exert its force

aginst the piston-head 53, and ‘thereby drive

and hold the piston-rod 54 and follower 55
against the piece of the wood 56 which bears
upon the grinding-stone 58, as illusteated in
Fig. T of the drawings. By turning the
lever to B, the next point on the indieator,
it reverses the vressure, cuts off the high
pressure from the top of the eylinder, and
places the discharge or cross port 23 in the

valve-core opposite to port 12 of the casing 2

to draw water from top of cylinder, and at
the snme time turns the low pressure into the
bottom of cylinder, raises the pressure-foot
or follower 55, and thus allows the pocket to
be filled again. Then by turning the lever
to (', the third point on the indieator, it
reverses the low pressure, applies the low
pressure to the top of the cylinder, and places
discharge-port 24 opposite port 13 at the bot-
tom of the valve-casing 2, forces the pressure-
foot or follower 55 down on the wood, amd
by this means it keeps the high pressure on
the other eylinders at a uniform point.  When
the follower or pressure-foot is agnin heaving
on the wood in pocket and ready to grind,
the lever 29 should be turned to the tirst po-
sition A’, thus changing the pressure on top
of the eylinder from low to high and opening
discharge - port 25 and 13 at the bottom of
valve-body to complete the draining of water
from the lower part of the cylinder without
reducing the high pressure, -

Where two or more grinders ave ‘working
from the smme pump system, s is genernlly
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ing pulp, because it will permit of the full
high pressure being kept on the other grind-
ers during the interval in which the empty
pocket is being refilled. It is an ohject of
my improved valve to provide for the raising
and lowering of the piston and follower at the
time of the refilling of a pocket by the em-
ployment of the low pressure alone, as de-
scribed, and under the construction herein
shown and described this can be done without
loss of time and without reducing or disturb-
ing the high pressure oxerted on the other
pockets. Incnscof low water, when the speed
of the grinder is slow, one or more cylinders
and pockets may be operated on low pressure
altogether, thus deriving the full benelit of
the power instead of cutting off some of the
pockets, as must be done in the case of the
old valves now in use. My improved valve
may be revolved in either direction freely and
produce the same results, and it may be used
in connection with a single-pump system hy
connecting the pump to the low-pressure inlet
16 and then working the lever 29 back and
forth on the indicator or gage 35 from one low-
prossure noteh B’ to the other, ¢, Whenlover
29 is at A', the high pressuroc s on the top of
the piston or cylinder 50. When it isdesired
to draw the water from the top of the piston
or cylinder, the operator turns lever 29 tothe
notch 1¥ of the indicator. Then the water
will pass back through the pipe 49 and port
12 into the cross-port 23 of the valve-plug hy
filtering through the perforations 27 of the
jackets 26, thence into discharge-passage 20
and through port 21 into waste-pipe 22, and
the lever 29, being at B', opens the passage
trom the low-pressure pump through the pipe
48 into the receiving-port 16, thence through
the duct B and down through port 13 and the
pipe 59 into the cylinder beneath the piston.
been relieved from the
top of piston by the opening of discharge-pas-
sage 23, as just described, the low pressure
will immediately exert itself to raise the pis-
ton, and with it the follower, away from the
grinder, and the pocket may then he refilled
with fresh wood for another grinding. After
a pocket has been refilled. with wood the op-
erator, in order to economize in the use of the
pressure—that is, in order not to disturb the
high pressure used on the other grinders -
ahoult\ turn the lever 20 around to noteh (Y,
and by so doing the water which has been
forced into the lower part of the eylinder to
raise vhe piston and follower will be relieved
or-discharged by returning through pipe 59 i
and port 13 into cross-uct 24 of valve 6 and |
thence through discharge - pussage 20 into
waste-pipe 22, While the water is heing dis-
charged from the lower purt of eylinder, as .
described, the valve gtill remaining set at (U,
the low pressure is ¢ iverted to the top of the
piston for the purpose of driving the piston
and follower down on the new wood placed in .

pressure may be kept on

the pocket. By this meansthe low pressure is
utilized tooperate the follower when but slight
force or power is required to move the ligght
parts to make ready for grinding, and the high

the other cylinders,
which may be grinding during all this time.
To get the low pressure into the top of cylin-
der, as last deseribed, the water will flow from
the pipe 48 through port 16 into the spiral
duct C, thence through the jacket 26 into port
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12 and pipe 49 into cylinder.30at 50°.  Asgsoon

as the follower has been placed on the wood
the lever 29 is swung around to A’y fiest po-
sition, and that causes the high pressure to
again he placed on top of cylinder and the
grinding resumed under the high pressure.
The casing 2 is provided with a serios of
hosses or raised projections 36, which are
formed on its outer surface, as shown in Figs.
1, 2, and 3. These bosses ure disposed con-
centrically with the ports 12, 13, 15, and 16
and are intended to provide a solid and level
connecting-bed for the water-tight packing-
box orcoupling37. The packing-hox orcoup-
ling 87 is composed of a ceap or bridge 48,
which fits upon and is secured to the hoss 36
Ly means u} the eap-serew 89, The hridge
48, as shown in elevation in Figs, 1 and 2 and .
in section in Fig. 3, is provided with the cen-
tral tubular portion 40, which is internally
threaded at its onter end to veceive n section
of pipe, ns 47, 48, 49, and. 59, and its inner
end extends through hoss 36 and forms in ench
instance the ports leading from the pumps to
the valve-chamber and from said chamber to
the grinding-cylinder. The tube or hollow
portion 40 is concaved nt its inner end to con-
form to the cirele or curve of the valve-cham-
ber 11 and also the valve 6 and is intended in
ench instance to bear against the jacket 26 of
the valve-plug, so as to make as nearly as pos-
sible a close-fitting joint. Boss 36 is hored
ont at 36’ considerably larger than the tubular
part 40, 50 a8 to provide for the insertion of
asuitable gasketor packing materint42around
said part 40, and in‘orderto compress and hold
the said packing material in place against the

enrving surfuce of the valve-core and the tube

40 I provide a follower i, preferably in
the form shown in Figs. 9-and 14, and I also
provide the anuular nut or gland 44, which is
intended to force and hold the follower down
on the preking,  The annolae nut 44 s ex-
ternndly thremded to engage the thramds i the
outer end of the aperture 36°, formed in the
boss 36.  The nut or ghnd 44 is bhored out
internally, so asto slidably fit the tubular part
40.  In assembling these coupling parts the
put 44 and the follower-3 are placed upon the

*tube 40 and the latter inserted into the port:

or aperture 567, and then holts 39 are tight-
ened up, the packing is placed around the tu-

“hular part 40, and then the follower 43 is

placed on the packing, and the nut 41 is then
serewed down by meansof a spanner-wrench.
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“passage or duct, a tubular jacket or case tightly

said

4

By this means a coupling or joint is formed
which will not leak. In a rotary valve of this
cluss it is important that all the couplings are

the purpose of this particular form of coup-
ling and packing is to prevent the water as
it passes under pressure from the pumps
through the various ports and ducts on its way
to the cylinder from leaking out or escaping
either into the valve-chamber 11 at the point
where the perforated jacket meets the several
ports in the casing 2 or to the outside of the
valve-body at any of the points where such
joints or couplings are made. =~ As a rule the
amount of pressure supplied by the pumps is
rarely in excess of what is required to carry
out the perfect working of the grinding mech-

ling or packing, however slight it may be, will
interfere with the work with the grinders, and
for that reason I have devised the couplings
herein shown and described.

Obviously the detail construction of the
mechanism as herein shownand described may
be altered without departing from the spirit
of my invention, and I therefore do not con-
fine tlie same to the specific form and arrange-
ment of parts herein shown. :

Having thusdescribed my invention, what I
claim as new, and desire to sccure by Letters
Patent, is- - .

1. A rotary valve of the class described,
comprising n cylindrieal easing having one
open and one closed end, a plurality of receiv-
ing and discharge ports formed therein, acore
or plug journaled in said casing, spirally-
shaped ducts or recesses formed. in the sur-
face of said plug or core, a central discharge
phssage orduct disposed longitudinally of srid
plugt or core, cross ports or ducts converging
to and connecting with said central discharge 1

fitting said plug or core, perforations in suid
jacket or case adapted to be disposed between
the ducts and ports of said plug or core and
the ports of said casing, an annular index or
gage formed upon the face of said easing,
notches or graduations formed in said index
or gage, a lever connected with, and adapted
to operate said plug or coreand to be setin said
notches or graduations, and a spring adapted

as described. S

2. A rotary valve of the cls described,
comprising a hollow easing having a detach-
able head and a plurality of inlet and outlet
ports, a eylindrical plug or core jonrnnled in
id casing, & series of spirally -shaped re-
cesses or ducts formed in the surface of said
core or plug, a central discharge passage or
duct extending lengthwise of snid plugor core,
cross ports or passages converging toand con-
necting with said central discharge passage or
duct, a jacket or casing surrounding said plug
or core, a series of perforations in said jacket i

799,184

or casing, adapted to strain-a fluid passing
from said inlet to said outlet-ports, and pro-
vided with means for preventing the leakage
or escape of the water or other fluid as it passes
through said ports and ducts, an annular gage
or index formed upon said detachable head, &
series of notches or gage-marks formed in said
annular gage or index, and a lever or handle
connected with said core or plug and adapted
to be operated to rotate and set said plug or
core in a number of different positions, sub-
stantially as described. :

8. A rotary valve of the class described,
comprising a cylindrical casing having a de-
tachable head upon one end and a waste-port
at the other end, a series of receiving-portsin
one side of said casing, a pair of oppositely-
disposed discharge-ports formed in said cas-
ing, a-packing box orcoupling secured to said

casing and disposed concentrically with each

of said receiving and discharge ports, means,
comprising a gasket, a follower, and a gland-
nut for preventing the escape or leakage of a
fluid-pressure around said ports, a valve plug
or core journaled in the ends of said casing,
spirally-shaped grooves or ducts formed in the
surface of said plug or core, adapted to con-
duct a fluid - pressure from said receiving-

7°l
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ports to said discharge-ports, a scries of cross

ducts or passages converging toward the cen--

ter of said plug or core, a central discharge-
pussage in said plug. or core forming a con-
nection botween said cross - ports and said
waste-port, 8 perforated tubular jacket or cas-
ing tightly fitting said plug orcore and adapt-
ed to operate therewith, a shaft or gudgeon

95

100

on one end of said plugorcore, an operating-

lever connected to said shaft or gudgeon, an
annulnr gage or index formed upon the hend
of said casing, aseries of notches in said gnge
or index, adapted for indicating the different

positions in which said valve plug or coremay

be set, substantially as described.

4. In a rotary valve of the class deseribed,
the combination with a cylindrical casing and
a plurality of receiving and discharge ports, of
an oblong exlindvieal plug or core incased in
a tubular jacket and adapted to operatively fit
the interior of said casing, spirally-shaped re-
cesses or ducts formed in said plug or core be-
neath said jacket, discharge passages or ducts
extending from the outer surface to the cen-
ter of said plug or cove, adischarge or waste
passage extending from one end to the middle
of said plug or core, groups of perforations

" arranged on said jacket through \\"hich a fluid-
L prossura is adapted to-How, pueking-hoxes to

prevent the leakage of water or other Huid

- around said receiving and discharge ports, an

operating-lever connected to said plugorcore,

and an index or gage to indicate the varions

positions of said plug or core, substantially ns
deseribed. ’ :

5. Arotary valveof theclassdesceribed.com-
prising a cylinder having one flanged endand a

105
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detachable head secured thereto, a cylindrical | hollow casing provided with a series of re-

plug having a
ting said cylinder, ducts or grooves formed in |
the surface of sgid plug, cross-ports radiating
from the center of said plug, a central dis-
chargo-passage intersecting said cross-ports
and extending to the end of said plug, a port
in the end of said cylinder connecting with
said central discharge- , roceiving or
inlet portsarranged in snid cylinderand adapt-
ed to connect with said ducts or grooves, dis-
charge or outlet ports in said cylinder adapted
to connect with said ducts or grooves and also
with said cross-ports, packing boxes or coup-
lings connected with said receiving and dis-
charge ports, an annular gage upon said de-
tachable head, index-notchesin said gage, and
a lever or crank for operating said plug and
adapted to be set in said index-notches, sub-
stantially as described. '

6. Arotary valveof the classdescribed,com-
prisingacylinder having one flanged end and a
detachable head secured thereto, a eylindrical
plug having a perforated jacket rotatably . fit-
ting said cylinder, ducts or grooves formed in
the surface of said plug, cross-ports radiating
from the center of said plug, a discharge-pas-
sage interseeting said cross-ports and extend-
ing to one end of suid plug, & waste-port in the
end of said cylinder connected with said dis-
charge-passage, higch and low pressure receiv-
ing-portsarranged insaid cylinder and adapted
to connect with the ducts or grooves in said
plug, discharge or outlet ports in said cylinder
adapted to connect with snid ducts or grooves
and also with said cross-ports, packing hoxes
or couplings connected with sni«' receiving and
discharge ports, an annular gage upon said

and a lever or crank for operating said plug
and adapted to be set in said index-notches,
substantially as described.

7. A valve of the class deseribed, compris-
ing a eylindrical casing, a plurality of receiv-

ing and discharge ports formed in said casing," |

a cylindrical valve-plug journaled in said eas-
ing. a tubular jacket mounted upon said valve-
plug, groups of perforations in said jacket,
duct formed in the surface of said valve-plug
adapted to receive a fluid under high pressure,
and a pair of like ducts in:the surface of said
valve-plugadapted to receivea fluid under low
PPOSSUre, Cross ports or prasages in snid valves
plug, a centeal waste or discharge passage in-
tersecting with said cross-portsand conneeted .

withadischarge-port in the end of said casing,
a series of packing boxes and couplings ar- .
ranged on said easing and adapted to form the
ports for the passage of the fluid to and from -
said ducts and to said cross-ports, a lever to
operate said valve-plug, and a gage or index
toindicate the different positions of snid valve-
plug, substantinlly as described. ;

8. Inecombination witha grinding-cylinder,

rforated jacket rotatably fit- | ceiving and discharge openings, a valve-core

operatively fitting snid casing, a tight - fit-
ting jacket incasing suid valve-core, spirally-
shaped recesses or ducts formed in the sur-
face of said valve-core beneath said jacket
perforations in said juncket forming inlets un(l
outlets for the fluid passing through said re-
coiving and dischargs oponings nnﬁ also snid
recesses or ducts, cross ports or passages con-
verging toward the center of said valve-core,
a central discharge-passage intersecting said
cross ports or passages, pipes to carry a fluid
from the pumps to said valve, pipes to carry
a fluid from said valve to the grinding-cylin-
der, and also to carry said fluid back to said
valve, packing boxes or couplings adapted to
form pressure-tight connections between said
pipes and said valve, a lever connected with
said valve-core, a gage or index upon one end
of said casing, adapted by means of said le-
ver to indiente & number of different posi-
tions in which said valve-core may be set,
substantially as described. S

9. The combination with a grinding-cylin-
der and a hollow casing having a detachable
head and a high-pressure and a low-pressure
receiving-port, of a cylindrieal plug jour-
naled in said casing, having a series of spi-
rally-shaped duets formed in the surface of
said plug, onc of said ducts adapted to re-
ceive a high pressure, and two of said ducts
adapted to receive a low pressure, cross-ports
converging toward the center of said plug, »
central passage formed longitudinally of said
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plug and intersecting with snid cross-ports,n. .

waste-port in the end of snid ensing inline with
said central passage, a jacket incasing said
plug and having a group of perforations dis-
posed at the ends of snid spirally-shaped ducts
and. also opposite each of said cross-ports,
oppositely - disposed discharge-ports formed
in snid casing, pipes connecting a pump sys-
tem  with _said valve, and pipes connecting
said valve with the grinding-cylinder, the lat-
ter pipes being adapted to support and hold
said valve in position, an indicator upon one
end of suid easing, and an operating - lever
adapted to engage said indieator, substan-
tinlly as deseribed. '

10. The combination with a grinding-cylin-
der, of a valve of the class deseribed, compris-
ing n-suitnble ensing, 1 rotatable plug or mems
ber operatively fitting said -casing, n perfo-
rated tubular jacket surrounding said plugor
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member, a port or-passage in snid plug or

member adapted to direet a uid under high
pressure to the top of the grinding-cylinder,
a second port or passage in said plug or mem-
ber adapted to direet a fluid under low pres-

sure to the top of said eylinder, a third port

or pussagre insnid plug or member adapted to
direct n fluid under low pressure to the bot-
tom ol said eylinder, a series of discharge or

65 n valve of the class described, comprising n | velief ports in said plug or member adapted 130
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to drain or carry off the water or other fluid ! of said plug or core, and an operating-lever

from either end of said grinding-cylinder, a ' connected to said shaft or gudgeon, substan-

lever operable by hand to change or vary the
flow of cither of said pressures, or to prevent
the passage of the same through said valve,
and a graduated gage or ring to indieate the
state or position of said valve, substantially
as described.

11. A rotary valve of the class deseribed,
comprising a cylindrical casing having one

- open and one closed end, a plurality of receiv-

ingand discharge ports formed therein, u core
or plug journaled in said casing, spirally-
shaped ducts or recesses formed in_the sur-
face of said plug or core, a central discharge
passage or duct dispdsed long{tudinnlly of said
plug or core, cross ports or ducts converging
to and connecting with said central discharge
passage or duct, and a tubular jacket or case
tightly fitting said plug or core, and having
perforations adapted to be disposed between

* the ducts and ports of said plug or core and

25

30

the ports of said casing, substantially as de-
scribed. :

12. A rotary valve of the class described,
comprising a hollow casing having a plurality
of inlet and outlet ports, a cylindrical plug
or core journaled in said casing, a series of
spirally-shaped recessesor ducts formed in the
surface of said core or plug, a central dis-
charge passage or duct extending lengthwise

" of said rlug or core, cross ports or passages

converging to and connecting with said con-

* tral discharge passage or duct, a jacket or
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. tion betwoeen said eross-ports sl said wiste-
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easing surrounding said plug or core, and a
series of perforations in said jncket or easing,
adapted to strain a fluid passing from said in-
let to said outlet ports, and provided with
means for preventing the lenkuge or escape
of the water or other fluid as it passes through
said ports and ducts, substantially as de-
scribed. : :

13. A rotary valve of the class described,
comprisingacylindrical casing having a waste-
port at one end, & series of receiving-ports in
‘one side of said casing, oppositely-disposed
discharge-ports formed in snid casing, a pack-
ing box or coupling secured to said easing
and disposed concentrically with ench of said
roceiving and discharge ports, means, com-
prising n gasket, a follower, and a gland-nut
for preventing the escape or lenkage of a
fluid-pressure around said ports, a valve plug
or core jourmuled in said ensing, spirally-
shaped grooves or ducts formed in the sur-
face of said plug or core, adapted to conduct
a fluid-pressure from suid receiving-ports to
said discharge-ports, n series of cross ducts
or passages converging toward the center of
said plug or core, n central discharge-pas-
sage in said plug or core forming n connee-

port, # perfornted tubular jacket or ensing
fitting snid plug or core and adapted to oper-

tinlly as deseribed.

14. Ina rotary valve of the class described,
the combination with a cylindrienl casing and
a plurality of receiving and dischnrge ports,
of an oblong cylindrieal plug or core incased
in a tubular jacket and adapted to operatively

fit the interior of said easing, spirally-shaped
recesses or-duets formed in said pluge or core

beneath said  jncket, discharge passages or

duets extending from the outer surface to the

center of said plug or core, a discharge or
waste passage extending from one end to the
middle of said plug or core, groups of perfo-
rations arranged onsaid jacket through which
a fluid-pressure is adapted to flow, packing-
boxes to prevent the lenkage of water or other
fluid around said recciving and discharge
ports, and an operating-lever connected to

said plug or core, substantially as described. -

15. A rotary valve of the class described,
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comprising a cylinder having a detachable

head secured thereto, n eylindrical plug hav-
ing a perforated jucket rotntably fitting sail
ceylinder, ducts or grooves formed in the sur-
face of said plug, cross-ports radiating from

the center of said plug, a central discharge-.

passage intersecting said cross-ports and ex-
tending to the end of said plug, a port in the
end of snid eylinder connecting with said cen-
tral discharge - passage, receiving or. inlet
ports arranged in snid eylindor sl adapted
to connect with said duets or grooves, ‘dis-
charge or outlet portsin said eylinder adapted
to connect with said ducts or grooves, and
also with said eross-ports, and packing boxes
or couplings connected with said receiving
and discharge ports, substantinlly as - de-
seribed,

16. A rotary valve of the class described,
comprising a cylinder, a cylindrieal plug hav-
ing a perforated jacket rotatably fitting snid
eylinder,ductsor grooves formed inthesurface
of said plug,cross-ports radiating fromthecen-
ter of said plug, adischarge-passage intersect-
ing swid cross-portsand extending to one end of
saidd plug, a waste-port in the end of said eyl-
inder connected with said disehargespassage,
high and low pressure receiving - ports ar-

ranged in said eylinder and adapted to cone

nect with the ducts or grooves in said plug,
and discharge or outlet ports in said eylinder
adapted to connect with said duets or grooves
and also with said ceross-ports, stuhstantinlly
as deseribed. ' :
17. A valveof the class deseribed, compris-
ing a evlindrical casing, a pluradity of receiv-
ing and discharging ports formed in snid eas-
ingr, a ey lindrical valve-plug journaled in said
ensing, 1 tabulure jacket mounted upon siid
valve - plug, groups of perforations in- said
jneket, a duct formed in the surface of sail
valve-plug adapted to reeeive a thuid under

ate therewith, a shaft or gudgeon on one end i high pressure, and a paiv of like duets in the
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surface of said valve-plug adapted to reccive

‘afluid under low pressure, cross ports or pus-
sages in said valve-plug, and a central waste

or discharge passage intersecting with said

cross-ports and connected with a disglmrge- ;
port in the end of said body, substuntially as |

dexeribed. .

18. In combinntion with a grinding-cylin-
der, & valve of the class described, compris-
ing a hollow easing provided with a series of
receiving and dischurge openings, a valve-core
opoeratively fitting said casing, & tight-titting
Jjncket ineasing said valve-core,spirally-shaped
recesses or ducts formed in the surface of said

Y 4

"nation with a hollow easing having a high-

pressure and a low-pressure receiving-port,
of a cylindrieal plug journaled in snid cusing,
having aseries of spirally-shaped ducts formed
in the surface of said plug, one of snid ducts
adapted to receive a high pressure, and two

of said ducts adapted to receive n low pres-

sure, cross=ports converging toward the cen

30

ter of sald pluge, n centeal passage formed lon-

gitudinally of suid plog and inteesecting with

: snid cross-ports, o waste-port in the end of

snid casing in line with snid contral pnssage,
a jacket inensing snid plug and having a group

“of perforations disposed at the ends of said

valve-core beneath said jncket, perforationsin
snid jacket forming inlets and outlets for the |
charge-ports-formed in said easing, pipes con-
" necting a pump system with said valve, and

fluid passing through said receiving and dis-
charge openingsand alsosaid recesses or ducts,
cross ports or passages converging toward the

)

center of said valve-core, a central discharge-
passage intersecting said Cross ports or pas- |
sages, pipes to earey a fluid from the pumps |

to said valve, and pipes to earry a fluid from |

snid valve to the grinding-cylinder, and also
to carry said fluid back to said valve, substan-
tinlly as deseribed, , :

19. In combination with a grinding-cylin-
der a valve of the class deseribed, the combi-

spirally-shaped ducts and “also opposite each

of said eross-ports, oppositely-disposed dis-

pipes connecting snid valve with the grinding-
cylinder, the latter pipe being adapted to sup-
port and hold suid valve in position, substan-
tinlly ns described,

-~ Intestimony whereof I aflix my signaturein
presence of two witnesses.

.- JOHN D. BALDICK.

"~ Witnesses: ,
H. C. TrrreLs,
Harry De WaLLAcE.
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