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This invention relates generally to a device for provid-
ing uninterrupted sliding contact between two flat con-
tacting surfaces, and more particularly to an improve-
ment in distributors, such as hydraulic distributor pilot
valves, whereby an effective contact between two flat sur-
faces is maintained during relative motion therebetween
such as to prevent fluid being distributed by a hydraulic
distributor pilot valve from leaking between said surfaces
or to maintain good electrical contacts in an electrical
distributing system.

Distributor pilot valves have long been employed to
control associated pressure actuated fluid flow control
valves as in automatic lawn sprinkling systems and as dis-
closed in my copending application, Serial No. 790,531,
filed February 2, 1959 and now Patent No. 3,012,751, is-
sued Dec. 12, 1961, on a “Diapbragm Actuated Valve.”
Individual fluid flow control valves may be provided at
various desired locations in a sprinkling system and selec-
tively operated by a single pilot valve. The individual
control valves are normally connected through the pilot
valve to a high pressure fluid source and are maintained
in a closed position by the force of such finid pressure.
The pilot valve is adapted to successively and selectively
vent each and any of the various pressure lines to the at-
mosphere relieving the fluid pressure on the corresponding
control valve associated therewith and thereby opening
such control valve as desired. In these pilot valves, the
various pressure lines to the control valves normally enter
the pilot valve body in a generally circular orbital array
and a venting or pressure bleeding line is disposed in the
center of the array. A wiper or channelled block ele-
ment is eccentrically mounted within the pilot valve to
orbit about the array of pressure lines along an inner
surface of the pilot valve body in which the pressure lines
terminate. The wiper element is thereby adapted to in-
terconnect the centrally located bleeding or venting line,
about which the wiper rotates, with each pressure line as
desired. The various valves are normally held closed by
the fluid pressure acting through the pilot valve on each
control valve until the wiper element is moved over a
pressure line termination within the pilot valve, closing
off the pressure line from the high pressure fluid source
and venting it to the atmosphere through the bleeder line.
The individual control valves are thus individually and
selectively operated by movement of the wiper element
within the pilot valve.

In the past, the seal between the wiper element and
the inner surface of the valve body, has been provided
by grinding the contacting surfaces to virtual flats to ob-
tain relatively smooth uninterrupted sliding contact there-
between. Accurate alignment of two contacting non-
resilient metallic surfaces to effect a seal therebetween
is practically impossible in commercial production. It
was therefore determined that if a certain amount of re-
siliency in the wiper element was provided, it is possible
to maintain an operable seal between the contacting sur-
faces and compensate for discrepancies in alignment and
flatness of the conmtacting surfaces. This resiliency was
provided in the past by slidably mounting the wiper on
the lower end of the driving shaft and urging it toward
the valve body by spring means associated with the shaft
and wiper. A minute sliding action between the Jower
portion of the driving shaft and the wiper element was
therefore present as the wiper moved about the valve
body surface. It has been found, however, that in using
such pilot valves in systems employing fluids which cause
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corrosive and clogging effects on the apparatus (such as
the existence of calcium deposits and effects of electrol-
ysis and galvanic action in lawn sprinkling systems em-
ploying unsoftened water, etc.) that the built-in resil-
iency of the wiper element diminishes during use.
When the wiper element freezes on the driving shaft due
to corrosion, mineral deposits, etc., the necessary resil-
ience is eliminated and the seal between the wiper and
pilot valve body is no longer maintained.

It is therefore an object of this invention to disclose
and provide a device for maintaining an uninterrupted
sliding contact between two flat surfaces during relative
motion therebetween when said surfaces are slightly out
of parallel alignment and which employs a minimum of
moving parts.

It is also an object of this invention to provide and
disclose a device for effecting a seal between two sub-
stantially flat surfaces during relative motion there-
between which is easily and practically manufactured
and does not become inoperable when exposed to a cor-
rosive environment.

It is a further object of this invention to disclose and
provide an improvement in a distributor pilot valve used
in controlling the operation of pressure actuated valves
which provides the pilot valve with a longer useful and
operative life and which is susceptible of ready removal
therefrom for replacement or repair.

It is a still further object of this invention to provide
an improved hydraulic distributor pilot valve adapted for
use in automatic lawn sprinkling systems which will not
become partially inoperative because of corrosive and
clogging effects of the water environment in which its
elements must operate.

I have found that the foregoing and other objects and
advantages may be obtained by providing a distributor
pilot valve or the like with an easily removable unitary
resilient wiper element and a removable multi-ported dis-
tributor plate associated with the various pressure lines
and the venting or pressure bleeding line in the valve
body, according to my invention. The wiper element is
provided with a lower portion or wiper having a virtually
flat contacting surface. The multi-ported distributor
plate is also provided with a virtually flat surface facing
inwardly of the valve body to be contacted by the wiper.
Both the wiper element and the distributor plate are
readily removable to be cleaned or reground or relapped
as desired. The wiper element is further provided with
an integral hollow mid-portion extending upwardly from
the lower portion and at generally right angles to the flat
surface thereon. An upper end may be provided with a
flange integral therewith to removably mount the wiper
element on eccentric driving means. The hollow mid-
portion is helically cut to form a helix between the upper
flange and the lower portion having the flat contacting
face thereon. The helix portion is resilient in the direc~
tion of its axis and therefore the lower contacting face
may respond in a direction generally perpendicular to the
plane of its face in response to variations in the surface
of a contacting distributor plate. The helix portion how-
ever, is resistant to lateral deflection and therefore propels
the wiper along the distributor plate without undue bend-
ing or deforming which might effect the seal effected be-
tween the wiper and distributor plate. Such resistance to
lateral deformation of the helix portion of the wiper
may be further facilitated by providing the helix with a
rectangular or rhomboid section, the longer sides lying in
a plane more nearly perpendicular to the axis of the
helix than parallel to it.

Additional resistance to lateral deflection may be fur-
ther obtained by providing the helix with a multiple lead.

My invention therefore, eliminates sliding action be-
tween. the wiper element upon a driving shaft and the
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susceptibility to clogging prevalent in the prior art de-
vices. The helix portion of the device, according to my
invention, both drives the wiper contact surface along
the distributor plate surface and provides resilience in
the direction of its axis and such resilience is nof sus-
ceptible to diminution due to calcium deposits thereon,
electrolysis, etc. as in prior devices. Furthermore,
the essential elements of the pilot valve, the wiper
and distributor plate are both adapted to be removed
for periodic cleaning.

My invention may also be employed, for another ex-
ample, in an electrical distributing system wherein the
distributor plate is provided with electrical contacts,
rather than passageways for fluid flow, and a suitable
electric circuit and source of electric potential is provid-
ed. The wiper element may then be employed to suc-
cessively engage and close the electrical contacts on the
distributor plate without undue lateral deflection but with
a modicum of axial resilience to ensure a good electrical
contact between the wiper and distributor plate contact
points.

It is therefore also an object of this invention to dis-
close and provide a device for use in an electrical dis-
tributing system wherein an uninterrupted sliding contact
is maintained between a wiper or brush element and a
distributor plate having electrical contact stations thereon.

Further objects, advantages and improvements, accord-
ing to my invention, will become apparent from the fol-
lowing more detailed description of an exemplary em-
bodiment of my invention, reference being made to the
following drawings in which:

FIG. 1 is a cross-sectional view of an exemplary em-
bodiment of a hydraulic distributor pilot valve employing
an improvement according to my invention;

FIG. 2 is a horizontal sectional view of the device of
FIG. 1 taken along the plane 2—2;

FiG. 3 is a detail view of a portion of the device of
FIG. 1 taken along the plane 3—3 and showing an al-
ternative modification of a portion thereof, according to
my invention; and

FIG. 4 is a schematic representation of an exemplary
embodiment of my invention used in an exemplary elec-
trical distributing system.

Referring now to the drawings, an exemplary embodi-
ment of a device for providing uninterrupted sliding con-
tact between two virtually flat surfaces, according to my
invention, is shown employed in a hydraulic distributor
pilot valve suitable for use in controlling a plurality of
pressure actuated valves, as in a lawn sprinkling system.
The pilot valve body 10 is provided with a chambered top
portion 11 and a multi-ported bottom portion 12 adapted
to be assembled together with a sealing ring 12’ there-
between and held by the interconnecting screws 13. The
lower or bottom portion 12 of the pilot body 16 is pro-
vided with a plurality of passageways 14 therethrough
which interconnect the chamber 15 (between portions 11
and 12) through pressure lines 14’ to a plurality of pres-
sure actuated valves of generally known nature and not
shown here. The passageways 14 and terminations there-
of in chamber 15 are disposed in a circular orbital array.
An additional passageway, a venting or pressure bleeding

~ passageway 16, is disposed centrally of the array of pas-
sageways 14 and is vented to the atmosphere through line
16’. A fluid inlet passageway 17 is also provided through
lower portion 12 and is connected to a source of high pres-
sure fluid, such as a water main.

A removable multi-ported distributor plate 20 is pro-
vided, as shown in FIGS. 1 and 2, with ports 21 aligned
with the pressure line passageways 14 and a central port
22 aligned with the venting passageway 16. The dis-
tributor plate 20 may be mounted on the lower body por-
tion 12 of the pilot valve 10 by means of the positioning
dowel pin 23 and retaining screws 24 with a gasket 25
positioned therebetween to effect a seal between the under-
side of distributor plate 20 and body portion 12. The
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E'd
upper surface 26 of the disirbutor plate is preferably
ground and lapped to a virtual flat, i.e. optically flat,
surface facing inwardly of the chamber 15. Plate 28 may
be made of any hard, corrosive resistant metal and is
adapted for ready removal for resurfacing and/or clean-
ing as necessary.

The upper chambered body portion i1 is further pro-
vided with a ported neck or collar 3¢ integral therewith
through which a square ended drive shaft 31 is inserted.
A sealing O-ring 32 is also provided between shaft 31 and
neck 30 to seal the chamber 15 from the atmosphere.
Shaft 31 is associated with suitable driving means such
as the timing device of my co-pending application entitled
“Timing Device,” Serial No. 58,006, filed September 23,
1960, and now Patent No. 3,040,228, issued June 19, 1962.
The lower end of shaft 31, within the chamber 15, is
provided with an off-set flange 33 to eccentrically mount
a wiper element, indicated at 40, for orbital movement
about the top surface 26 of the distributor plate 20.

It may therefore be seen that normally the pressure fluid
flows into the pilot valve 10 through the inlet 17’, passage-
way 17 and fills the chamber 15. The fluid thereafter
flows through the ported plate 20, passageways 14, and
pressure lines 14’ to the various pressure actuated valves
employed. When the wiper element 40 is set so that it is
over the dowel pin 23, all the valves are held closed by the
fluid pressure in chamber 15. However, when wiper
element 40 is moved in orbital fashion about the surface
of the distributor plate 20, it successively overlies each of
the ports 21 closing off each passageway 14 from the pres-
sure fluid chamber 15 and venting the pressure line
through the central port 22 and the bleeding or vent-
ing line 16 to the atmosphere. Wiper element 40 may
be selectively rotated to overlie any “esired passage-
way and may be maintained there for any desired length
of time to operate the flow control valve asscciated there-
with in an open position. When wiper element 40 is
moved on, the valve being so held open closes under the
action of the pressure of the fluid maintained in cham-
ber 15.

It should be noted that while in the exemplary embodi-
ment described herein, the distributor pilot valve is used
to control “normally open” pressure actuated valves, it
may also be used to control “normally closed” type valves.
When the distributor pilot valve is so used to actuate a
“normally closed” valve, then the “bleeding passageway
16” becomes the fluid inlet passageway and the “fluid inlet
passageway 17 becomes the bleeding passageway. The
chamber 15 is therefore always vented to the atmosphere,
and the fluid pressure required to open a controlled valve
is distributed from the “inlet 16” by the wiper element 40
to the various pressure lines 14,

Wiper element 48, as best seen in FIG. 1, is provided
in one integral unit having three portions; a lower portion
or wiper 41, a middle portion or hollow driving element
42, and an upper portion or flange 43 to form a unitary
one piece wiper element. The wiper 41 is provided with
a downwardly facing virtually flat contacting surface to
slide upon the surface 26 of plate 20. Wiper 41 is further
provided with a recess or channel 41" in a generally central
zone of the downwardly facing surface and which overlies
the venting passageway 16. Channel 41’ may be succes-
sively and selectively brought into alignment with the vari-
ous pressure line passageways 14 leading to various pres-
sure actuated valves as wiper element 4@ is rotated and
thereby, successively vent each of them to the atmosphere.

The upper portion or flange 43 is adapted to be bolted
onto the off-set flange 33 to removably mount the wiper
element to the driving means associated with shaft 31 to
provide orbital movement of the wiper 41 about the
plate 20.

‘Middle portion 42 is a hollow driving, axially resilient,
element which transfers the driving force of shaft 31 (by
way of the connected flanges 43 and 33) to the wiper 41.
Hollow driving element or middle portion 42 extends
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between the wiper 41 and flange 43 at generally right
angles to the virtually flat contacting surface on the wiper
41. The element 42 therefore drives the wiper 41 in a
given plane, such plane being generally perpendicular to
the axis of the element 42 and to the axis of shaft 31,
shaft 31 being axially parallel but off-set to the axis of
element 42. The axes of shaft 31 and element 42 are
preferably very accurately set perpendicularly to the vir-
tually flat surface of distributor plate 20 so that the two
contacting surfaces of the wiper 41 and plate 20 are
as nearly parallel to each other as is possible under con-
ditions of normal manufacturing tolerances. The re-
silience built into the middle portion 42 allows axial de-
flection to compensate for slight misalignment of the
wiper 41 and plate 29.

Resilience in the direction of the axis of the middle
hollow portion 42 is provided by helically cutting the
hollow portion to form a helix, as shown in FIG. 1.
There, the cut has been made on an angle to the axis of

the hollow portion to provide the helix with a rhomboid :

section though the section could also be made rectangu-
lar. Providing a section of greater width than height, as
in a rectangle or rhomboid section, is an aid in establishing
resistance to lateral deflection of the helix., Further re-
sistance to lateral deflection may be obtained by provid-
ing a modified embodiment of the wiper element 49’, as
shown in FIG. 3, wherein the middle hollow portion 42’
is cut to form a helix having a multiple lead.

My invention may be employed not only in hydraulic
distributing pilot valves but may also be used in maintain-
ing good electrical contacts in electrical distributor sys-
tems. The distributor plate 20 may be provided with a
plurality of electrical contact points imbedded therein,
rather than the ports or passageways shown in FIGS. 1
and 2. The wiper element may then be made of elec-
trically conductive material and can either successively
bridge or interconnect the various circularly disposed
contact points with a centrally disposed electrical lead
wire or may be otherwise associated directly with a lead
wire running to the wiper element itself. The axially re-
silient but laterally non-resilient wiper elernent 40 may
then be employed to distribute an electrical current
through the various contact points as desired, maintaining
very good contact therebetween. A schematic repre-
sentation of an exemplary circuit employing my invention
is shown in FIG. 4. A distributor plate 120 is shown
with electrical contact points 121 which are associated
with individual circuit lines 122. ‘A source of electro-
motive force or generator 123 is shown providing cur-
rent through a line 124 to the wiper element 140. Line
124 could lead to a contact point 125 in the non-electri-
cally conductive plate 120 at a central zone to be con-
tacted by the wiper 141 to bridge between each of the
contact points 121 and point 125 to complete a circuit.
As wiper element 140 rotates, it successively completes
the individual circuits through the various circuit lines
122 as desired.

It should be noted that my invention is directed toward
a device for maintaining contact between two surfaces
engaged in relative motion to each other and that, ac-
cordingly, my invention may be employed not only in hy-
draulic and electric distributor systems but in any device
wherein a constant contact between two surfaces en-
gaged in relative sliding motion is desired and is defined
by the following claims:

I claim:

1. In a distributor pilot valve adapted to regulate a
plurality of fluid control valves by interconnecting pres-
sure lines, the provision of: a multi-ported removable dis-
tributor plate having a generally flat surface and associ-
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ated with a plurality of high pressure lines and one low
pressure line; a wiper having a generally flat surface to
contact said distributor plate surface, said wiper surface
having a recessed area disposed therein; a hollow driving
element integral with said wiper and extending therefrom
at generally right angles to said contact face; and means
associated with said driving element to propel said ele-
ment in an orbital path above said distributor plate sur-
face, said wiper surface contacting said distributor plate
surface and said recessed area in said wiper successively
interconnecting said low pressure line with each of said
pressure lines as said wiper is propelled along said dis-
tributor plate surface.

2. A distributor pilot valve adapted to regulate a plu-
rality of pressure actuated fluid flow control valves com-
prising: a chambered valve body having a circular array
of passageways through a wall of said body to intercon-
nect said chamber with a plurality of pressure actuated
valves, said body further having a bleeder passageway
therein disposed centrally of said circular array of pas-
sageways; a removable plate within said chamber having
a plurality of ports aligned with said passageways and a
virtually flat surface facing inwardly of said chamber; a
removable wiper in said chamber having a virtually flat
surface to contact said plate surface, said wiper surface
having a recessed portion therein opposite a port in said
plate associated with said bleeder passageway; a hollow
driving element integral with said wiper and extending
therefrom at generally right angles to said contact face,
said hollow driving element being cut helically to form
a helix; and means associated with said driving element
through said valve body to propel said driving element
relative to said ported plate in a generally circular orbital
path about the port aligned with said bleeder passageway
to successively align said recessed area of said wiper sur-
face with each of said circularly arranged passageways to
selectively interconnect each of them with said bleeder
passageway.

3. A device providing uninterrupted sliding contact be-
tween a wiper element and a ported generally planar sur-
face during relative motion therebetween, comprising: a
wiper having a contact face; a hollow driving element in-
tegral with said wiper and extending therefrom at gen-
erally right angles to said contact face; and means asso-
ciated with said driving element to propel said element
generally parallel to a ported generally planar surface to
be contacted by said wiper in orbital movement about
an axis offset from a central portion of said wiper, said
wiper being adapted to successively overlie ports in said
surface during said orbital movement, said hollow-driving
element being cut helically to form a helix axially resilient
in a direction generally perpendicular to said surface and
laterally resistant to deflection in a direction generally
parallel to said surface.
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