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To all whom it may concern:

' UNITED STATES PATENT OFFICE.

WILLIAM F. DAVIS, OF KANSAS CITY, KANSAS, ASSIGNOR OF ONE-HALF TO HUGH MATHEWS,
‘ - OF KANSAS'CITY, MISSOURL v

FLUID-PRESSURE VALVE. )

No. 885,145. -

Specification of Letters Patent.

Patented April 21, 108,

_ Application filed Februdry 28, 1906, Serial No. 302,428, ' )

Be it known that I, WiLLiam F. Davis, a

* citizen of the United States, and a resident
 of Kansas City, county of Wyandotte, and

10
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State of Kansas; have invented certain new
and useful Improvements in Fluid-Pressure
Valves, of which the following is declared to
be a full, clear; and exact description.

The invention relates to an improved form
of valve designed to connect-and disconnect
a number of fluid pressure devices. with a
source of supply and with the exhaust, and
ks to provide a simple and efficient con-

" struction 6f-valve by which the flow of fluid
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- parts héreinafter set forth, illustrated in the
articu-

25

under pressure to and from the number of de-
vices may be conveniently and readily con-
trolled. i -
With these and other objects in view, the
invention consists in the features of construc-
tion, combinations and arrangements of

accompanying drawings and more
larly pointed out'in the appended -claims.
In the drawings, Figure 1 is a vertical sec-
tion through one form of the improved valve
and taken on the line 1—1 of Figs. 2, 3 and 4.

- Fig. 2'is an inverted plan view of the valve
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proved valve.

and of the upper portion of the valve casing
with parts shown in section on-the line a—a

of Fig. 1 looking in the direction of the ar-

rows 2. Fig. 3 is a plan view.of the im-

valve casing with parts shown in section on
line a—a of Fig. 1 and looking in the direc-
tion of the arrows 4. Fig. 5'is a vertical sec-
tion similar to Fig. 1 illustrating another
form of the invention, said section being
taken on the line 5—5 of Figs. 6, 7, 8 and 9.
Fig. 6 is a plan view of the lower portion of
the valve casing with parts shown in section
on line 6—#6.of Fig. 5. Fig. 7 is a similar
view showing a plan of the valve seat, parts
being shown in section on line 7—7 of Fig. 5.
Fig. 8 is a'plan view of the rotary disk valve

shown in Fig. 5, and Fig. 9 is an inverted’

plan view thereof.

. In the form shown in Fi%s’. 1te 4binclusive,‘

the valve casing preferably .comprises the
lower base section 10 and an upper hollow
top or cap section 11.  Both of the sections

- of ‘the valve .casing are substantially cylin-
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drical in outline and are provided at diamet-
rically opposite points with projecting ears
or lugs 12 through which extend the bolts 13

Fig. 4 is a plan view of the"
valve seat and of the lower portion of the

.in the lower casing section.

valve casing. For convenience in manufac-

“ture and for making repairs, the valve seat is
preferably formed se’}lzarate from the body of .
his disk-shaped valve

the valve casing.
seat’ 14 is interposed between the upper and

lower sections and is provided with lugs 15

through which the bolts 13 extend. The
central portion of the valve seat section 14 is
thickened and this thickened central portion
sits within the hollow top or cap section 11 of
the valve casing and within a recess formed
on the upper side of the lower section 10 of
the valve casing. The opposite faces of the
valve seat section 14 are flat and the recessed

for securely connecting the sections of the
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face of the lower valve casing section 10 is -

also preferably flat, as shown. A suitable
packing 16 is preferably interposed between
the lower ‘face of the valve seat section 14
and the bottom valve casing section 10. The
upper face of the section 14 forms a seat for
the rotary disk valve 17. R

The supply of fluid under pressure is pref-
erably leg into the valve casing upwardly
from the bottom thereof to the space above
the disk valve 17. TFor this -purpose, the
lower casing section 10 is provided with a
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depending exteriorly threaded mnipple 18 to .

which the supply pipe 20’ may be connected
by a suitable union coupling 20. The supply

85

port or passage 19 extends from the nipple
18- through the body of the casing section -

10, first upwardly, then inwardly, and then
again upwardly and opens on its upper face
eccentrically or at a point to one side of the
center. The valve seat and disk valve are
provided with large central supply passages
21 and 22 and the valve is provided with in-
clined ports 23 leading from the central pas-
sage thereof to the upper side of the valve.
The valve seat 14 is provided with an angu-
lar port or passage 24, the lower portion of

which is in line ‘with and leads from the

upper end of the supply port or passage 19
) The upper end
of the port 24 extends inwardly and opens
into the central passage 21 of the valve seat,
In this way the fluid under pressure is led
upwardly - through the valve casin}g), valve
seat and valve to the upper side of the latter

‘and holds it securely on its seat so as to pre-

vent leaking between the valve and its seat.
This supply passage is of course always open,

-whatever may be the position of the rotary

disk valve.
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- devices to _
union couplings 20 to a pair of depending

2

The form of valve shown in Figs. 1 and 4

is arranged to control the fluid under pres--

sure to and from a pair of fluid pressure de-
vices or opposite ends of the same device and
the service pipes 25 from the fluid pressure
e controlled are connected by

nipples 26 similar to the nipple 18 to which

. the supply pipe 20’ is coupled. The lower
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- the valve seat.
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" tending in axial

casing section 10 is provided with service
passages or ports 27, similar to the supply
passage 19, and opening on the upper face of
thelower casing section in line with the serv-
ice ports 28 that extend in axial direction
through the valve seat 14. The nipples 26
(see Figs. 3 and 4) to which the service pipes
25 are connected are arranged at diamet-
rically opposite points, but the passages 27
therefrom, as indicated in dotted lines in
Fig. 4, incline to one side of the diametrical
line so that the service ports 28 open upon
the face of the valve seat 14 closely adjacent
and on opposite sides of an exhaust port 29

extending therethrough.. The lower casing

section 10 is provided with an exhaust pas-
sage 30, the upper portion of which is in}iine
with the exhaust. port 29 of the valve seat,
and which extends through a depending in-
ternally threaded nipple 31 arranged dia-
metrically opposite the nipple 18. ’lghe serv-

ice ports 28 and exhaust port 29 open ec--

centrically on the valve seat 14 or at one side
of, and at equal distances from the center of
The disk valve 17 is pro-
vided on its under face with a segmental ex-
haust channel 32 that is of such length that,
when the valve is in central position, it ex-

tends over the exhaust port 29 and both of
“the service ports 28 so that, in this position

of the valve, both of the service pipes are
connected to the exhaust. The valve is also
provided with a dpair of inlet ports 33 ex-
irection therethrough and
opening onto the upper face of the valve.

The valve 17 is provided about the central {

opening 22 with an outwardly extending
shoulder or flange 34 within which projects
the lower enlarged-end of a valve stem 35.
The lower end of the valve stem is slotted
and a key 36 extends through the slot and
through cut-away portions of the flange 34.
The valve stem extends through a sleeve 37
on the upper portion of the top section 11 of

the valve casing and through a boss 38 on-

the inner face of the top section..  The face
of the boss 38 is grounrd to form a seat for a
collar or flange 39 on the valve stem adjacent
itslower end. The pressure within the valve
casing will hold the flange or collar 39 snugly
on the seat and prevent leaking around the
valve stem. A coiled spring 40 within the

- central opening of the valve and valve seat

65

extends between the base section 10 of the
valve casing and the reduced lower end of
the valve stem and assists in holding the

885,145 .

collar 39 of the valve snugly to the seat to
prevent leeking,

- The upper portion of the valve stem above
the sleeve 37 is squared and a lug 41 on the
end of a handle 42 is provided with a corre-
spondingly shaped orifice to sit over the end
of the valve stem, and is held in place by a
washer 43 and a bolt 44 threaded into the end
of the valve stem. The handle is provided
between the lug 41 and its grip portion with
a vertically arranged part 45 that extends
from the lug 41 downwardly adjacent the
sleeve 37. The part 45 is hollow or is pro-
vided with a bore within which is arranged a
vertically shifting catch-bolt or dog 46. A
spring 47 coiled about the bolt 46 extends
between ‘a collar 48 thereon and a plug 49
that is threaded in the upper end of &e ore
of the handle. The lower end of the catch-
bolt is properly shaped to engage a series of
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radial notches 50 formed on s segmental -

raised portion 51 on the upper face of the top
casinisection 11. A pin 52 extending later-
ally through the Lolt is arranged to engage

- & slot 53 in the lower end of the upright.por-

tion 45 of the handle and hold the bolt
against twisting and in proper: position to

engage the radial notches 50. The upward’

pressure of the spring 47 on the handle assists
m holding: the collar 39 on the valve stem
snugly against its seat so as to Erevent leak-
ing around the valve stem. . The upper end
of the sleeve 37 is provided with a aterally
extending flange 54 that is cut away (see
Fig. 3) to form the stops or shoulders 55
which engage the vertical portion 45 of the
handle and limit its shift.

. The ports 28 and 29 on the valve seat and
the exhaust channel 32 and inlet ports 33 of
the valve are of course all located at an equal
distance from the center of motion or axis
of the valve, so that either the exhaust chan-
nel or the inlet ports may be brought into
communication with the ports of the valve
seat. In the central position of the valve
shown in the drawings, the exhaust channel
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32 of the valve seaf connects both of the

service, l[;orts'28 with the exhaust port 29.
When the valve has been shifted to its ex-
treme position on either side of the center,
one of the inlet ports 33 will'be in line with
one of the service ports 28 while the other
service.port is connncted-to the exhaust. If
the valve is shifted in either direction to a

point half way between its mid-position and.

its full open position, one or the other of the
service. ports will be connected to the ex-
haust. These exhaust, full open and lap

-portions are indicated in Fig. 3. By this

arrangtelement either one of the service pipes
may therefore be connected to the source of
supply while the other is connected to the
exhaust,-or both service pipes may be con-

‘nected to the exhaust,

The arrangement of the ports and passages
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may be varied to ada.ptwthe valve for the par-
ticular purpose for which it is used. The

form of valve shown in Figs. 1 to 4 inclusive
is well adapted for controlling parts of a car,

motor by air under pressure, the valves being
located on the car platform or motorman’s
cab and the service pipes leading to the dif-
ferent parts to be controlled. In an appli-
cation filed by me October 10, 1905, Serial
No. 282,153, I have illustrated the use of
such a. valve for controlling the reversin

mechanism of an explosive enginie employe

as a car motor. In another .application,

Serial No. 282,154, filed October 10, 1905, a'|

valve of this type is set forth and employed
to control the shift of the clutches used to
connect the motor to the wheels of the car.

The form of the invention illustrated in
Figs. 5 to 9 inclusive, also comprise a valve
casing formed of lower and upper sections
10/ and 11/, an intermediate valve seat 14’
and a rotary disk valve 17’. The sections of
the valve casing and the valve seat are con-
nected together as before by bolts 13 extend-
ing through lugs 12-and 15 on the connected
parts. In this form however, four of such
connecting bolts are. preferably’ employed.

The base section 10’ i1s provided about its:

periphery with a series of depending nipples
}111 (.E)f wl}lrich are exteriorily pthreadg(;d tlz)(? re-
ceive coupling sleeves. The supply pipe 20’
is connected by a coupling 20 to the nipplé
18" and the service pipes 25’ are connected
to the nipples 26’ by couplings 20. 'The ex-
haust passage 30’ is interiorly threaded and,

- in this form, extends centrally through the
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body ‘of the lower casing section and opens
on the upper face thereof into the central
opening or chamber 21 in the-valve seat 14'.
A passage 19 extends from the supply nipple
18’ and communicates with a short segmen-
tal groove or channel 56-on the under face of
the valve seat 14’. This groove communi-
cates with a series of ports 57 leading to a
segmental groove 58 in the upper face and at
the outer periphery of the valve that opens
outside of the disk valve 17’ into the valve
casing above the valve. In this form, the
valve has no central supply, openin
sage. The-arrangement of tﬁe valve stem
and operating hundle is entirely similar to
that previously described; except that the
valve may be turned to a greater number of

positions, and hence the segment 51.on the"

valve casing is provided with a correspond-
ingly greater number of notches. "The lower

end of the valve stem sits within a socket 59,
in the upper face of the valve in which the.

spring 40/ is arranged. In this form too, the

valve .may be rotated in either direetion
" through a complete circle so that the stop.

flange 54 is omitted. .- . :
The "valve seat (see Fig. 7) is provided
with a segmental row of service ports 1, 2, 3,

4, 5, and 6 which extend axially through the.

or. pas-.

~tion No. 282,153 above referred to,

8

valve seat and which are located at equal
distances from the center of the valve seat.
The lower casing section 10’ is provided with

.a corresponding series of ports 1/, 2, 3/, 4/,

5’ and 6’ arranged in line and communicating
]

_with the ports.of the valve seat and con-

nected by lll)ass:adges 60 with the several nii)-
-ples 26’, which passages extend transversely
rom ‘the nipples through the body of the
casing section 10’ to the ports.
are arranged on a segment (somewhat less
than a half circle in the form shown) while
the nipples are disposed about the periphery
of the lower casing section 10’ so that the

passages 60 are inclined in different direc-

tions through the body of the valve casing to
the row. of ports. T .

The valve 17’ is provided on its under face
with a segmiental exhaust channel 61 of suffi-

-cient length to extend over all of the service

ports. A short radial channel 62 leads cen-
trally and inwardly from the channel 61 and

The ports.
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opens into a central depression on the under

face of the valve and thus communicates
with the central opening 21’ into the valve
seat and with the exhaust passage 31, so that
all of the service pipes may be simultaneously

connected tothe exhaust. The valve is also-

rovided on its under side with a segmental
inlet channel 63 from which extends an inlet
port 64 opening through the upper face of
the valve. The inlet channel 63 is also of
sufficient length to cover all of the service
ports so that all of the service pipes may be
connected to the supply.
let and -exhaust channels, each of which is
slightly less than a semi-circle, are arranged

opposite each other on the under face of the
- valve. :

In Fig. 8, the service ports 1 to 6 inclusive,
are indicated in dotted lines and; in this posi-
tion of the valve, all of the service ports and
pipes communicating therewith will be con-
nected to the exhaust through the exhaust
channels 61 and 62. By rotating the valve
one step in the direction indicated by the

‘arrow, service port 1 will be cut off from the

exhaust and connected to the supply through
inlet channel 63 and port 64. By a con-
tinued shift of the valve in the direction of
the arrow, the remaining service ports will
be successively cut off from the exhaust and
connected to the supply, until the valve has
been shifted far enough to connect all of the

service ports to the supply. Then by a re-

yerse movement of the valve or by continu-
ing its ‘movement in the same direction, the

The segmental in-'
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service ports and pipes connected thereto -
-may be successively connected to the exhaust .

and cut off from the supply. In the a})plica—

, T have
disclosed a valve of this sort for successively
throwing the series of cylinders of the motor
into an

noted that by shifting the valve from the

out of operation. It will also be:

13C
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“position shown in Fig. 8 in the direction o}}l)—
e

posite to that indicated by the arrow t
ports may be successively cut off from the
exhaust and connected to the supply in the
reverse order. = - -

It is obvious that the details set forth may
be varied without departure from the essen-
tials of the invention, and that the valves

“may be employed for a variety of purposes.

10

Having described my invention, what I
claim as new and desire to secure by Letters

" Patent, is:—

16

20

25

1. A valve comprisinga casing having a
valve seat with an exhaust passage and a
series of service ports opening through said
seat, and a rotary disk-valve on said seat

-having a segmental exhaust channel on its

face and an inlet port extending there-
through, said seat having a supply passage
opening into the casing above the valve, sub-
stantially as described. :

2. A valve comprising a casing with a
valve seat having an exhaust passage and a

series of service ports, a rotary disk-valve on |

said seat having a segmental exhaust channel

. on its face and an inlet port extending there-
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through8aid seat having a supply

assage
opening*into said, casing above 'saig valve

seat, 2 valve stem extending through said

casing and having a collar on its inner end

engaging a seat on the inner face of said cas-

ing, said stem being connected to said valve

but free to move longitudinally independ-

ently thereof and a springin acentral opening

of said valve for holding said valve stem in

position; substantially as described.

3. A valve comprising a casing with a
valve seat therein having ports, a rotary disk-
valve on said seat. for controlling the flow
through said ports, a valve stem extending
through said casing and connected to said
valve but movable longitudinally independ- |
ently thereof, said stem having a collar on
its mner end engaging a seat on the inner
face of said casing, a handle on said stem and
a spring-held dog on said handle arranged
parallel to said stem and arranged to engage
a series of notches on said valve casing, sub-
stantially as described. .

4. A valve comprising a casing with a
valve seat therein having ports, a rotary 1
disk-valve on said seat for controlling the
flow through said ports, a valve stem extend-
ing through said casing, connected to said
valve but movable longitudinally independ-
ently thereof, said stem having a collar on
its inner end engaging a seat on. the inner

- face of said casing, a handle on said stem and
& spring-held dog on said handle arranged

60
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‘seribed.

parallel to said stem and arranged to engage
a series of notches on said valve casing, said
dog having means: for holding it against
twisting in said handle, substantially as de-

-extending through the upper portion of said

5. A valve comprising a casing having a

486,145

supply port opening into its upper portion
and a valve seat therein having ports, a
rotary disk-valve on said seat for controlling
the flow through said ports and a valve stem

70
casing and engaging a central opening in
said valve, a transverse connecting key en-
gaging slots in said stem and said valve, said
stem having a collar or shoulder engaging a
seat on the mnner face of said casing, substan- 75
tially as described.

6. A valve comprising a casing having a
supply port opening into its upper portion, a
vai)ve seat therein, an exhaust passage, nip-

les on its lower portion to which pipes may
Ee coupled, and a number of service ports ex~
tending from said nipples through the body
of the valve casing and opening t%lrough said
seat, and a rotary disk-valve on said seat
having a segmental exhaust channel on its
under face and an inlet port or ports extend-
ing therethrough, substantially as described.

7. A valve comprising upper and lower
casing sections bolted together and having a
supply port opening Into.its upper portion,
sauf lower casing section having a valve seat
therein, an exhaust passage, a series of de-
pending coupling nipples,and a series of serv-
ice ports extending from said nipples and
opening through said valve seat, a rotary g5
disk-valve ‘on said seat having a segmental
exhaust channel and an inlet port or ports
extending therethrough, and a’‘stem extend-'
ing through a sleeve in said upper casing
section and engaging said disk-valve, sub- 10
stantially as described.

8. A valve comprising upper and lower
casing sections and an intermediate valve
seat bolted together, said lower section and
said seat having communicating service ports 105
and an exhaust passage and a rotary disk-
valve for controlling said ports having an ex-
haust channel on its lower face and an inlet
port or ports extending therethrough, sub-
stantially as described.

9. A valve comprising upper and lower
casing sections bolted together, said lower
section having a valve seat thereon, a supply
port and an exhaust (Fassage, opening
through said valve seat and a series of service 115
ports opening eccentrically on said valve
seat, and a rotary disk-valve on spid seat for
controlling said ports having an exhaust
channel on its under face, and an eccentric
inlet.port or ports extending therethrough, 120
substantially as described. o

10. A. valve comprising-u{)per and lower
casing sections-bolted together, said lower
section having a valve seat thereon, a supply
port and an exhaust passage opening through 125
said valve seat and a series of service ports
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- opening eccentrically on said valve seat, said

lower casing section having a series of coup-
ling nipples communicating with said supply

and service ports, a rotary disk-valve on'said 130
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seat having a segmental exhaust channel on
its under face and an eccentric inlet port or
ports extending therethrough, a valve stem
extending through a sleeve in said upper cas-
ing section and engaging said valve, substan-
tially as described. Co
11. A valve comprising upper and lower
casing sections and ‘an Intermediate valve
seat bolted together, said lower casing sec-
tion having coupling nipples  and service
ports or, passages extending from said nip-
ples and opening on the u}gper face thereof,
said valve seat having exhaust and service
ports extending therethrough and communi-
cating with the passages of the lower casing
section and a rotary disk-valve on said seat
having an exhaust channel on its under

face and an inlet port or ports extending |

therethrough, substantially as described.

12. A valve comprising upper and lower
casing sections and an itermediate valve
seat bolted together, said lower casing section
having coupling nipples and supply and
service ports or passages extending from said
nipples and opening through the upper face
thereof at equal distances from the center,

~ said valve seat resting on such upper face,
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and having service ports extending there-

through and exhaust and supply passages’

communicating with the like ports and pas-
sages in said lower casing section, a rotary

~disk-valve on said seat having a segmental

exhaust channel on its under face and an
inlet port o1 ports extending therethrough,

and a valve stem extending through a sleeve

on said upper casing section and engaging
said valve, substantially as described.

13. A valve comprising upper and lower
casin% sections and an intermediate valve
seat bolted together, said lower casing sec-
tion having coupling nipples and supply and
service ports or passages extending from said

nipples and opening through the upper face.

thereof at equal distances from the center,

-said valve seat resting on such upper face,

- and having service ports extending there-
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through and exhaust and supply passages
communicating with the like ports and pas-
sages in said lower casing section, a rotary
disk-valve on said seat having a segmental
exhaust channel on its under face, an inlet
port-or ports extending therethrough, and a
valve stem extending through a sleeve on
said upper casing section connected to said
valve but-free to move longitudinally inde-
pendently thereof, said stem having a collar
or shoulder on its inner end engaging a seat
on the inner face of said upper valve section,

-substantially as described.

"14. A valve comprising a casing having a
supply and a valve seat with an exhaust port
and a series of service ports opening through
said valve seat, and a rotary disk-valve on

said seat arranged, when shifted in opposite

S

direction, to successively connect and dis-
connect said service ports with said supply
and with said exhaust port, substantially as
described.
- 15. A valve comprising a casing having a
supply and a flat valve seat with an exhaust
assage and a number of service ports open-
ing therethrough, said ports being arranged

in segmental series on the face of said valve

seat and a rotary disk-valve on said seat hav-
ing a segmental exhaust and inlet channels on

its face and an inlet port extending through
the valve from said inlet channel, substan-

tially as described. : .

16. A valve comprising a casing having 2
supply passage, a flat valve seat, an exhaust
passage and a segmental row of service ports
in said valve seat, a series of coupling nipples
and passages extending through the body of
the valve casing to sald ports, and a rotary
disk-valve on said seat having segmental ex-
haust and inlet channels on its face arranged

“to successively connect and disconnect said

service ports with said supply and with said
exhaust, substantially as described.

17. A valve comprising upper and lower
casing sections bolted together, said lower
casing section having a flat valve seat there-
on, having an exhaust passage, a series of de-
pending coupling nipples, a number of serv-
1ce ports or passages leading from said nip-

-ples and opening in segmental series through

said valve seat, a rotary disk-valve on said
seat having segmental inlet and exhaust
channels on its under face and an inlet port
extending therethrough and opening mto
said inlet channel, and a valve stem extend-
ing through a sleeve in said upper section and
enga%ing said valve, said casing having a
supply port opening thereinto above said
valve seat, substantially as described.

18. A valve comprising upper and lower
casing sections bolted together, said lower
casing section having a flat valve seat there-

on, having a central exhaust passage, a series

of depending coupling nipples, a number of
service ports or passages leading from said
nipples and opening in segmental series
through said valve seat, a rotary disk-valve
on said seat having segmental inlet and ex-
haust channels on its under face and an inlet
port extending therethrough and opening
into said inlet channel, and a valve stem ex-
tending through a sleeve in said upper sec-
tion and engaging said valve, said lower cas-
ing section ,vaing a supply passage leading
to a passage in said valve seat that opens into

the casing above the valve, substantially as

described. .
WILLIAM F. DAVIS.

Witnesses:
HueH MATHEWS,
.. James D. DoNovan,
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