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19 Claims, (CL 137—596.12)

ABSTRACT OF THE DISCLOSURE

A slide valve assembly is disclosed which includes a
casing and a slider of rectangular cross section. The
straight end edges of the slider are disclosed as being
cooperable with service ports in an arrangement which
permits the length of the slider in the zone of the un-
loader porting to be shorter than the length thereof in
the zone of the main porting. Thus the slider can be
formed with a step, or to be undercut, in the lower por-
tion thereof., Specific details of additional embodiments
of the slider are disclosed.

T e

According to this invention a slide valve includes a cas-
ing and a slider housed within the casing, the slider be-
ing of rectangular cross-section and having a main port
to which pressure fluid is suppliable through a passage-
way in the casing, which port is permanently open to the
passageway, the slider being capable of directing pres-
sure fluid into at least one service line port itself formed
in the casing and connectible to a service controilable
by the slide valve, a chamber being provided at one end
at least of the slider and in open communication with
an exhaust connection, one at least of the end edges of
the slider being co-operable with a service line port for
controlling the passage of fluid from that service line
port to exhaust, and the slider having at least one bal-
ance port cut therethrough in such position adjacent the
main port as to align with a respective service line port
when the slider is in its neutral position.

Where only one chamber is provided in open communi-
cation with exhaust, the slide valve is capable of control-
ling a single-acting service and in this case when the
slider is in its neutral position the service line port is
isolated from exhaust and from the main port, but when
the slider is displaced in one direction the main port is
placed in communication with a service line port, while
when the slider is displaced in the opposite direction the
main port is isolated from the service line port but the
said one end edge of the slider opens said service line port
to the chamber and thus to exhaust.

Where two chambers are provided, one at each end
of the slider in open communication with exhaust, and
where the casing is provided with two service line ports,
the slide valve is capable of controlling a double-acting
service. In this case when the slider is in its neutral po-
sition, both service line ports are isolated from exhaust
and from the main port, but when the slider is displaced
in one direction or the other, one service line port is
placed in communication with the main port, while the
appropriate end edge of the slider opens the other serv-
ice line port to the respective chamber and thus to ex-
haust.

By so causing one or both end edges of the slider to
control the passage of fluid to exhaust, a slider of rela-
tively short length is provided.

Spring centering means may be provided for affording
bias of the slider to its neutral position.

The main port in the slider may be elongated in the
direction of movement of the slider to afford the said per-
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manent opening thereof with respect to the said passage-
way. :

Two balance ports may be provided in the slider, being
so positioned and spaced from the end portions of the
main port, as, when. the slider is in its neutral position,
respectively to align with the two service ports. Such bal-
ancing ports afford balancing means for the slider in the
transverse sense when either service port is pressurised.

A slide valve may have a plurality of said sliders each
being slidably mounted in a respective slider frame, and
each being interposed between casing plates which in-
corporate the service port or ports, associated with one
slider, and the pressure fluid supply passageway for the
adjacent slider, such assembly forming a banked unit.
Each passageway may include a check valve, all the pas-
sageways being branched from a common pressure sup-
ply passage provided along the length of the unit and
opening from a single pressure fluid inlet connection for
the unit. The pressure supply. passage may communicate
through the intermediary of a relief valve with a single
exhaust connection for the unit.

The or each slider may also incorporate an unloader
port cut transversely therethrough being spaced from and
disposed beneath the main port. This unloader port may
be co-operable with the end portions of passageways in
the casing, whereby when the slider or sliders are in their
neutral position, a direct route is provided between the
inlet connection and the exhaust connection, thereby by-.
passing the relief valve, but when the or any one of the
sliders is moved away from its neutral position, the re-
spective unloader port closes this route so that full deliv-
ery pressure is available at the operative slider.

The or each slider may be also provided with two un-
loader balance ports, one spaced away from each end
portion of the unloader port and thus also disposed in
a plane beneath the main port and its balance port, such
unloader balance ports affording balance of the slider
when the slider is being moved away from its neutral
position.

The or each slider may be provided with inching slots,
cut in the direction of motion of the slider, in the op-
erable edges of the main port and of the unloader port
and also in the operable end edge or edges of the slider
co-operable with said service port or ports for control-
ling the flow of fluid to exhaust.

Alternatively, inching slots may only be cut in the di-
rection of motion of the slider, in the operable edges of
the main port. Additionally, however, further inching

slots may be cut in the direction of motion of the slider
either in the end edges of the slider, or, alternatively,
in the operable edges of the unloader ports.

Again, alternatively, inching slots may be cut only in
the operable edges of the unloader port, but additionally
inching slots may be cut in the end edges of the slider.

The or each slider may be displaceable linearly in said
casing,

The or each slider may be operable by an axially slid-
able control rod with which said spring centering means
is co-operable, this rod being coupled to the slider by a
tongue-and-slot connection.

Six embodiments of the invention will now be particu-
larly described by way of example with reference to the
accompanying drawings, of which,

FIGURE 1 is a front elevation of a first slide valve
assembly having two displaceable members, .

FIGURE 2 is an end elevation of a slide valve assembly
shown in FIGURE 1, viewed in the direction of the arrow
II on FIGURE 1,

FIGURE 3 is a cross-section taken along the line
IIL-I11 in FIGURE 1,

FIGURE 4 is a cross-section taken along the line
IV—IV in FIGURE 2,
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FIGURE 5 is a section taken along the line V—V on
FIGURE 3,

FIGURE 6 is a section taken along the line VI—VI on
FIGURE 3,

FIGURE 7 is a view similar to FIGURE 4 but with a
slider in accordance with a second embodiment,

FIGURE 8 is a view again similar o FIGURE 4 but
with a slider in accordance with a third embodiment,

FIGURE 9 is a view again similar to FIGURE 4, but
with a slider in accordance with a fourth embodiment,

FIGURE 10 is a view again similar to FIGURE 4, but
with a slider in accordance with a fifth embodiment, and

FIGURE 11 is a view yet again similar to FIGURE 4,
but with a slider in accordance with a sixth embodiment.

Referring to FIGURES 1 to 6 of the drawings, a multi-
ple slide valve unit 11 for a fluid-pressure-operated system
comprises five main parts 12, 13, 14, 15 and 16 all bolted
together by means of bolts 17 and nuts 18. The parts 12,
14 and 16 are casing plates which are interspaced one
from the other by parts 13 and 15 which take the form
of slider frames. Each slider frame incorporates a chamber
19 of such shape as to provide a linear slide for a ported
slider 20. Chambers 21 and 22 are provided at either
end of the slider within the slider frame.

Each slider is of rectangular cross-section in a plane at
right angles to its direction of sliding aund is controllable
by means of a pivoted lever 23 mounted externally of
the casing assembly. The lever is connected to the slider
by means of an axially slidable control rod 24 with which
spring centering means 25, for biassing the slider to its
neutral position, is co-operable, the control rod being
coupled to the slider by a tongue-and-slot connection 26.

A slider is shown in its neutral position in FIGURE 4.

The casing plate 12 at one end of the banked assembly
is provided with an inlet connection 27 for the entire
assembly, while the casing plate 16 at the opposite end of
the assembly is provided with a reservoir connection 28,
also common to the entire assembly.

Aligned ports 29, 30, 31, 32 and 33 are provided in the
parts 12, 13, 14, 15 and 18, respectively, thereby to form
a pressure liquid supply passage generally indicated at
34 running the length of thé bank and in communication
with the inlet connection 27. This passage is also in com-
munication with the reservoir connection 28 through a
suitable relief valve 35 of two-stage type incorporated in
the reservoir connection casing plate 16.

Branch passageways 36 and 37 are taken from the pas-
sage 34 and lead through the casing plates 12 and 14
respectively to each of the two sliders 29, the sliders them-
selves each including one webbed main port 38 elongated
in the direction of sliding for receiving the pressure liquid,
both when the sliders are in their neutral positions and
when in their operative positions, The branch passageways
36 and 37 each incorporate a check valve 3%, 40 respec-
tively, to prevent reverse flow of liquid towards the inlet
connection 27.

The chambers 21 and 22 are placed in communication
with the reservoir connection 28 through openings 14a
and 145, and openings 16a and 16b, respectively formed
in the casing plates 14 and 16.

Each casing plate on that side of the respective slider
remote from the inlet connection is provided with a pair
of service ports 41, 42 and 43, 44, respectively, which
are connectible by means of piping shown diagrammatical-
Iy in FIGURE 5 to respective double-acting services S,
and Sy to be controlled by the associated sliders 28. The
service ports 41, 42 and 43, 44 are so positioned in rela-
tion to the slider that when the slider is in the neutral
position, balance ports 45, 46, cut in the slider are in
alignment with the service ports. With the slider so posi-
tioned, the service is held in an hydraulically-locked con-
dition. These balance ports are provided in the same plane
as the clongated main port 38 and when the slider is
moved away from its neutral position to either one of its
operative positions, these ports provide means for afford-
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ing hydraulic balance of the slider in the transverse sense.

The two end edges 47 and 48 of each slider are straight
as shown in FIGURE 4 and co-operable with the two
service ports 41, 42 and 43, 44 so that when the slider 20
is moved away from its neutral position to enable liquid
under pressure present in the main port 38 to pass to one
of the service ports, and thus to pass to one side of the
double-acting service S; or S, controllable thereby, the
other service port is opened by the respective end edge of
the slider so that that service port is placed in communi-
cation with the chamber 21 or 22 formed in the end of
the slider adjacent that service port, and thus in com-
munication with reservoir.

Each slider 28 is also provided with an unloader port
49 which is disposed in a plane parallel with, but spaced
from and beneath the plane containing the main port 38
and balance ports 45 and 46. Each unloader port 49 has
a pair of associated balance ports 50 and 51, one pro-
vided on each side thereof in the same plane, and thus also
lying beneath the main port and balance ports. The un-
loader port 49 and unloader balance ports 50 and 51 are
cut transversely through the slider 20 and are co-operable
with the end portions of unloader passageways 52, 53 and
54 in the adjacent casing plates 12, 14 and 16 respectively,
so that when the slider is in its neutral position these
passageways are placed in communication. Thus in the
embodiment being described, when both sliders 26 are in
their neutral positions, a route is provided between the
unloader passageways so interconnected, which places the
inlet connection 27 in direct communication with the res-
ervoir connection 28, thereby by-passing the relief valve
35. When, however, one or the other of the sliders 20 is
moved away from its neutral position, the respective un-
loader port is positioned so that the direct route between
the inlet and reservoir connections is closed off, full de-
livery pressure being then available at the operative slider.

The unloader balance ports 50 and 51 provided in asso-
ciation with the unloader port 49 afford hydraulic balance
of the respective stider 26 when it is being moved away
from its neutral position.

In order to provide precise and accurate control by the
slider for the operation of the associated service S; or S,
inching slots 55 and 56 are provided at both end portions
of the main port 38. Inching slots are also provided at 57
and 58 at both end portions of the unloader port and at
53 and 69 upon the straight end edges 47 and 48 of the
slider, which edges are co-operable with the service ports
41, 42, 43, 44, for control of the passage of liquid to
TesServoir.

The unloader porting is designed so that the main por-
tion of the unloader port is closed off leaving only the
inching slot area. This area can be designed to pass the
full pump flow and to give at that condition a predeter-
mined pressure which can be the working pressure of the
system. Then further movement of the slider will progres-
sively close off the inching slots, thus directing progres-
sively more and more of the pump flow to the respective
service. '

The inching slots are of sufficient length to give a rela-
tively large movement of the slider for this diversion of
flow, thus making operation of the service very precisely
controllable.

Similar precise controlling characteristics are afforded
in the control of the respective service by the inching slots
cut in the main port and/or the end edges of the slider.

When the slider is in its neutral position, the inching
slots in the main port and/or the end edges of the slider
do not carry liquid from pressure to a service nor from a
service to drain.

By so arranging that no reservoir porting is provided in
the slider itself, and also by so providing that the unloader
port 49 and its associated balance ports 58, 51 are disposed
beneath the main port 38 and its balance ports 45, 46, a
relatively compact slider is achieved. The provision of the
balance ports ensures low hysteresis operation of the slider,
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thereby requiring only low operational effort and a rela-
tively light-weight spring centering means 25 for return-
ing the slider to its neutral position.

Further, the precise shape of the porting and of the
slider is such that the unloader route can be made of rela-
tively large cross-sectional area in relation to the pressure
liguid supply passage 34. Thus the pressure drop through
the unloader passage 52/53/54 in a muliiple bank is rela-
tively small.

With reference now to FIGURE 7 of the drawings, the

construction of the banked valve assembly is very similar
to that of FIGURES 1 to 6 except that the slider 220 only

has inching slots 155 and 15§ cut in the operable edges
of the main port 138.

Thus, precise and accurate control, by the slider 120, of
the direction of pressure fluid from the main port 138 to
either side of the associated double-acting service is af-
forded, but in this embodiment it is not necessary for
such precise and accurate control to be applied to the flow
of liquid from the service to reservoir or to be applied to
the function of loading and unloading. Thus inching slots
are not provided in the straight end edges of the slider or
in the unloader port.

With reference now to FIGURE 8 of the drawings, this
shows a slider suitable in cases where it is desirable to
have precise and accurate control by each slider, not only
on the flow of pressure liquid to the service, but also on
the flow of liquid from the service to reservoir. Thus, this
slider is similar to the slider of FIGURE 7 except that
additionally inching slots 159 and 160 are cut in the
straight end edges 147 and 148 of the slider.

With reference to FIGURE 9, the slider is again similar
to the sliders in the previous embodiments except that in
order to have precise and accurate control by each slider
upon the flow of liquid to the associated service and also
upon the flow of liquid in the loading function, inching
slots 157 and 158 are provided, in the direction of motion
of the slider in the operable edges of the unloader port
149, these in addition to the inching slots 155 and 156
provided in the main port 138.

With reference to FIGURE 10 of the drawings, this
shows a slider where it is only desired to have precise and
accurate control of liquid flow with inching movement of
the slider for the loading and unloading functions. There-
fore inching slots 257 and 258 only are provided in this
slider, in the direction of motion of the slider, in the oper-
able edges of the uanloader port 249, effective only when
the direct route between the inlet connection and the
reservoir connection is being opened or closed.

With reference to FIGURE 11 of the drawings, the
slider is similar to that shown in FIGURE 10 except that
additionally inching slots 259 and 268 are provided in the
straight end edges 247 and 248 of the slider. In this way,
as well as providing for precise and accurate control of
liquid flow in the loading and unloading function, accu-
rate and precise control is afforded in the passage of liquid
from the service associated with the respective slider, to
TeServoir.

In the constructions of both FIGURES 9 and 10 the
main port is not provided with inching slots on the oper-
able end edges of the main port.

Although in the above-described embodiments the
sliders are arranged and ported in a manner whereby they
are suitable for controlling a double-acting service, in
alternative embodiments of the invention the sliders are
arranged and ported in a manner whereby they are suit-
able for controlling single-acting services. In this case only
one chamber 11 in communication with exhaust, need be
provided at one end of the slider. Also only one balance
port need be provided in the plane of the main port, this
port and the appropriate end edge of the slider being co-
operable with the porting in the casing which connects
with the single pipe to the single-acting service.

Further, in other alternative embodiments, the sliders
are arranged and ported whereby they are suitable for
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6
controlling reversible or non-reversible rotary motors and
like devices.

Although in all the previously described embodiments
the sliders are of the type linearly displaceable within their
casing, in other embodiments the invention may with ad-
vantage be applied to sliders of other form, for example,

sliders capable of displacement in angularly adjustable or
semirotary manner about a fixed rotatational axis.

The invention is in no way limited to slide valves for
lquids, as with advantage it can be applied to slide valves
for pneumatic and other gaseous systems.

We claim as our invention:

1. A slide valve including a casing having a single inlet
connection and a slider, controllable by an axially slid-
able control rod and housed within the casing, the slider
being of rectangular cross-section and having a main port
capable of receiving pressure fluid, supplied to said inlet
connection and passed to said port through a passageway
in the casing, the port being permanently open to the
passageway and the slider being capable of directing pres-
sure fluid into at least one service line port itself formed
in the casing and connectible to a service controllable by
the slide valve, a chamber being provided at one end at
least of the slider and in open communication with a
single exhaust connection on the casing, one end edge of
the slider being cooperable with said service line port for
controlling the passage of fluid from that service line port
to exhaust, and the slider further including an unloader
port cut transversely therethrough and cooperable with un-
loader passageways in the adjacent casing parts when the
slider is in its neutral position, said unloader port being
so spaced from, and so positioned beneath, the main port
as to enable the length of the slider in the zone of the
unloader port to be shorter in length than in the zone of
the main port, a step thereby formed at one end portion
at least of the slider permitting a tongue-and-slot connec-
tion to be made, within the overall length of the slider,
between said control rod and the slider.

2. A slide valve as claimed ia claim 1, wherein said
slider has at least one balance port cut thersthrough in
such position adjacent the main port as to align with a
respective service line port when the slider is in its neutral
position.

3. A slide valve as claimed in claim 1, having only one
chamber in open communication with exhaust, such that
the slide valve is capable of controlling a single-acting
service so that when the slider is in its neutral position the
service line port is isolated from exhaust and from the
main port, but when the slider is displaced in one direc-
tion, the main port is placed in communication with the
service line port, while when the slider is displaced in the
opposite direction the main port is isolated from the serv-
ice line port but the said one end edge of the slider opens
said service line port to the chamber and thus to exhaust.

4. A slide valve as claimed in claim 1, wherein spring
centering means are provided in association with said con-
trol rod for affording bias of the slider to its neutral posi-
tion,

5. A slide valve as claimed in claim 1, wherein said
main port is elongated in the direction of movement of
the slider to afford the said permament opening thereof
with respect to the said passageway.

6. A slide valve as claimed in claim 1, and wherein two
chambers are provided, one at each end of the slider in
open communication with exhaust, and in which the casing
is provided with two service line ports, said slide valve
being capable of controlling a double-acting service, such
that when the slider is in its neutral position, both service
line ports are isolated from exhaust and from the main
port, but when the slider is displaced in one direction or
the other, one service line port is placed in communica-
tion with the main port, while the appropriate end edge of
the slider opens the other service line port to the respec-
tive chamber and thus to exhaust.

7. A slide valve as claimed in claim 6, wherein two of
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said balance ports are provided in the slider, being so
positioned and spaced from the end portions of the main
port, as when the slider is in its neutral position, respec-
tively to align with the two service line ports.

8. A slide valve as claimed in claim 1, and having a
plurality of said sliders, each being slidably mounted in
a respective slider frame, and each being interposed be-
tween casing plates which incorporate the service line port
or ports, associated with one slider, and the pressure fluid
supply passageway for the adjacent slider, such assembly
forming a banked unit.

9. A slide valve as claimed in claim 8, wherein the or
each slider is provided with inching slois, cut, in the di-
rection of motion of the slider, in the operable edges of
the main port and of the unloader port, and also in the
operable end edges of the slider co-operable with said
service line port or ports for controlling the flow of fluid
to exhaust.

16. A slide valve as claimed in claim §, wherein each
passageway includes a check valve, all the passageways
being branched from a common pressure supply passage
provided along the length of the unit and opening from
the single inlet connection.

11. A slide valve as claimed in claim 10, wherein the
pressure supply passage communicates through the inter-
mediary of a relief valve with said single exhaust connec-
tion.

12. A slide valve as claimed in claim 11, wherein said
unloader port is so cooperable with the end portions of
said unloader passageways in the casing ports when the
slider or sliders are in their neutral positions, that a direct
route is provided between the inlet connection and the ex-
haust connection, thereby by-passing the relief valve, but
when the or any one of the sliders is moved away from its
neutral position, the respective unloader port closes this
route so that full delivery pressure is available at the
operative slider.
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13. A slide valve as claimed in claim 12, wherein the
or each slider is or are further provided with two unload-
er balance ports, one spaced away from each end portion
of the unloader port and thus also disposed in a plane
beneath the main port and its balance ports, such un-
loader balance ports affording balance of the slider, when
the slider is being moved away from its neutral position.

14. ‘A slide valve as claimed in claim 8, wherein inching
slots are only cut, in the direction of slider motion, in the
operable edges of the or at least one main port.

15. A slide valve as claimed in claim 14, wherein inch-
ing slots are additionally cut, in the direction of slider
motion, in one or both end edges of the or at least one
slider.

16. A slide valve as claimed in claim 14, wherein addi-
tionally inching slots are cut, in the direction of slider
motion, in the operable edges of the or at least one
unloader port.

17. A slide valve as claimed in claim 8, wherein inching
slots are only cut, in the direction of slider motion, in the
operable edges of the or at least one unloader port.

18. A slide valve as claimed in claim 17, wherein addi-
tionally, inching slots are cut, in the direction of slider
motion, in one or both end edges of the or at least one
slider.

19. A slide valve as claimed in claim 8, wherein the or
each slider is displaceable linearly in said casing.
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