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"UNITED STATES PATENT OFFICE
- - - 2.539.241 '
PILOT CONTROLLED DISTRIBUTING VALVE
‘Harold R. Forsmark, Chicago, Xll., assignor to
~ Stiger Precision Products, Inc., Chicago, Ill, a
corporation of Illinois |
Application October 17, 1947, Serial _No. '780,‘483
4 Claims. (Cl. 121—157)

1

‘This invention relates, generally, to automatic

water distributors and it has particular relation

to the mechanism -which controls the reciproca-

tion of the power piston which operates the water-

distributor., This invention constitutes an im-
provement over the invention disclosed in co-
pending application Serial No. 759,577, filed May
26, 1947 and now abandoned, and assigned to
the assignee of this application. While this in-
vention is described particularly in conjunction
with automatic water distribution means, it will
be understood that it can be employved for the
distribution of other liquids or for the distribu-
tion of water in other applications than for lawn
sprinkiing and the like. | |

In the copending application above referred to
a Dpassageway 1S provided through the power

N

10

15

piston which operates the water distributing

means which passageway is arranged to be closed
by a valve when the power piston moves forward-

ly. This valve is arranged to be opened to equal-

ize the pressure on opposite sides of the power
piston in order to permit its being returned for
repeating the distribution cyele. The valve is

operated to its final open or closed position by

a spring toggle mechanism that is conirolled in
accordance with the movement of the power
piston,
be sufficient pressure available for operating the
spring toggle mechanism to and past the over
center position.
pressure may not be su |
this operation satisfactorily under all operating
conditions. Moreover, while the spring toggle
mechanism 1is satisfactory for many applications,
it requires a number of parts which tend to in-
crease the manufacturing cost of the apparatus
and to Increase the cost of its maintenance.
‘Accordingly, among the objects of this inven-
tion are: To provide for operating a reversing
valve in an automatic water distributor solely by
the ‘water pressure without requiring the use of
a ‘spring mechanism or its equivalent for effect-
ing the final movement of the valve: to initiate
the operation of the reversing valve by contact
with the ends of the cylinder in which the power
piston, on which it is mounted, reciprocates: ‘to
relieve the back pressure on the side of the valve
operating mechanism opposite the side to which
pressure is applied for operating the same: to

insure that the reversing valve is operated from -

one pogsition to'the other:once the control mecha-
nism therefor has been operated: to hold the

control mechanism in g ‘position to ‘which it is _
‘55 conduits 19, such as rubber ‘hoses or ‘the like,

op.er.a.-ted untii it 1s acted upon at the ends of

This arrangement requires that there

In some localities the water
iciently high to effect

30
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the strokes of the 'power piston; and to reduce

to a minimum the number of parts required for

the reversing valve.
- Other objects of this invention will, in part, be
obvious and in part appear hereinafter.

'This invention is disclosed in the embodiment
thereof as shown in the accompanying drawings
and it comprises the features of -construction,
combination of elements -and arrangement of
parts which will be exemplified in the construc-
tion hereinafter set forth and the scope of the
application of which will be indicated in the
appended claims. - |

For a more complete understanding of the
nature and scope of this invention, reference can
e had to the following detailed description,
taken together with the accompanying drawings,
in which: |

Figure 1 is a top plan view of g water dis-

9 tributor in which this invention is embodied:

Figure 2 is a -detail sectional view taken gen-
erally along the line 2—2 of Figure 1, certain
parts being shown in elevation:

Figure 3 is a longitudinal -sectional view taken
along the line 3—3 of Figure 2: o

Figure 4 is a detail sectional view, at an en-
larged scale, taken along the line 4—4 of Fig-
ure 2;

Figure 5 is g -detail sectional view taken along
the line 3—5 of Figure §: | ;

Figure 6 is a detail sectional view taken along

- the line 8—6 of Figure 5 and shows the reversing
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valve mechanism illustrated in Pigures 2, 3 and
4, with a modification for holding the operating.
rod in either position to which it may be moved

at the ends of the strokes of the power piston;

and

Flgure 7 is a detail fragmentary ‘sectional view
of & modified form of holding means for the
operating rod. R |

Referring now particularly to Figure 1 of the
drawings, it will be observed that the reference’
character 9 designates, generally, an automatic
water -distributor -constructed in accordance with
the present invention. The water distributor 8.
Includes a housing 18 ‘that may be a bronze cast-
ing having integrally formed apertured feet (1 'ﬁ
to facilitate mounting the 'same on gz suitable -
foundation. The housing 10 is provided with an

inlet {2 for connection to-a suitable watar supply

under pressure, such as might be provided
through a rubber hose 13 under normal city -water
pressure conditions. The housing 8 also may-
be provided with outlets (4 through (8 to which




 Dbe described presently.

 relatively fast as indicated.

can be connected for supplying Water to various
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individual water distributors, such as the sprinkler )

20 which may be of the self- rotating type as will
be understood readily. At the right hand end of

. the housing 10 there is positioned a power cylin-

der 21, the diameter of which is substanvially
| ﬂ‘reater than the diameter of the housing {0.

Referring now particularly to Figures 2 and 3 |

of the drawings, it will be noted that the housing

| {0 has a cvlindrical cpening 28 extending there-
"~ through and registering with the inlet 2.

~ -hollow piston 25, preferably: formad of brass, is
- slidably meanted within the cylindrical opening
24 and it has a circumferential groove 26 and

transverse openings 27 at the right-hand end

for registering with ports {&a through 18¢ corre-

sponding, respectively, to the outlets 14 through :

i8, previously referred to.

As will appear hereinafter, the plsten 25 is
20

moved by the pressure of the water guickly from
~ left to right during the return stroke in order
to again begin the distribution eycle.
slowly from right to left by means Whmh Whl

It will be understood that the wate1 Whmh iS

' received through the inlet 12 flows through the-

hollow piston 28, and as the transverse opening

28 therein moves into and out of resgistry with
the ports {4a through {8c¢, the water is corre-
- spondingly permitted fto flow through the cut- :
lets (4 through (8. Movement of the piston 29

A

1t is moved

ﬂowmg therethrough any ferelﬂ'n par thlES Smce

_the filters 55 and 55 are of conventional con-

struction, the detaﬂs thereof wi.l not be set forth

_herem

It will be understood that the power eyundel '

is filled with liquid on both sides of the power

piston 39 As it is moved to the left, through

- the distribution stroke, it is necessary to permit

10

25
piston 28. Mechanically it is a part of the piston

‘the liquid to the left of the power piston to

escape. For this purpose a conduit 58 is pro-

| vided between the flange 43 and the housing {8

as shown. A ball check valve indicated, generaily,
at §9, is provided in the conduit 58 to permit the
flow of liquid therethrough only in the direction -
indicated by the arrow 60. As the power piston
39 moves to the left during the forward or dis- -
tribution stroke, the space to its left in the power

- cylinder 2f is successively placed in communica-

tion with the various ports téa through (8a. It

is during the times that such communication is

not prov’ded that it is necessary to employ the
conduit 58 to relieve the pressure within the power

cylinder 21 to the left of the power piston 39.

~As indicated hereinbefore, the brass valve
housing 28 is mounted and moves with the power

39 and elements described as being mounted on

~ the valve housing 28 can be considered also as

during the return stroke from left to right is

1ts movement dur-

ing the forward stroke f1 om right to left is re'a-

tively slow.

- In order to move the ho' low plston 28 thre 1gh"
 its distribution stroke a connecting rod 33 is con-
nected thereto at one end by a suitable pin 36.

~ left during the distribution stroke.

- The connecting rod 35 is formed preferably of

brass.
a pin 37 to a tubular extenelon of a brass valve

It may be connected at its other end by

40

housing 38 which, as illustrated, is mounted on
- a power biston 43 and secured thereto by bolts

40. The power piston &8 Is formed prefer ably of
a phenolic condensation product and a piston

45

ring 82 of rubber or synthetic rubber is provided

around its periphery and has a liquid tight fiv

with the inside of the power cylinder 21.

- The power cylinder 21, which may be formed
_' of a, brass tube, is threaded, as shown, at the ieft
hand end onto an integra’ly formed flange 43 at

' “the right hand end of the housmg (3., A bronze
cover or end plate £4 is threaded into the right

hand end of the cylinder 2{. Drain valves 45
and 26 are located, as shown in Figure 2, in the

flange 43 and the cover or end plate 84 to permit -

~ draining of the cylinder 2! on. eppes:.te sides of

" the power piston 38.

The power piston 33 is moved dmmg the for-
- ward or distribution stroke by ligquid pressure
- applied to the right hand side thereof through

‘a conduit 48 from the inlet {2. The rate at
which 2 liquid, such as water, flows through the

conduit 49 is controlled by a needle valve that is.

indicated, generally, at 38 and threaded centrally
into the cover or end p ate 44.
50 comprises a stem §f

- 83 and controls the effeetwe area of an orifice
- 54 therein. - - |

The needle valve
that can be rotated
- manually and it carries at its inner end a needle
52 that interfits with a brass needle valve seat

50

" -84 in the power piston 2G.

being mounted on the power piston 38. .
It is necessary to equalize the pressure on op-

posite sides of the power piston 3% when it 1S

moved to the right during the return stroke as

impelled by pressure applied to the piston 25 in
Also it is necessary to permit

the housing 18,
pressure to build up against the right hand side
of the power piston 38 in order to move it to the
. For this
purpose a reversing valve mechanism is provided
within the valve housing 33 which Wlll now be
described.

~ As shown, the valve heusmg 38 ha,s a rear-
wardly extending cylindrical extension 8{ within

which the connecting rod 35 is held by the pin

37. The housing 38 also has an integrally formed
circular flange 62 which engages the rear side of
the power piston 39 and into which the bolts 40
are threaded fOl hold_ng the seme to operate as
a single unit.

- As shown more clearly in Figure 6, the Veqlvef.
housing 88  has a passageway 63 extending.
therethrough which registers with a passageway
These passageways

 provide communication between the front and

 rear sides of the power piston 39 in order to

5D

equalize the pressure on these sides when the
power piston 29 is moved thrcugh the reverse
stroke ifrom left to right. A valve mechanism

- operated solely under the control of the pressure
in the power cylinder 21 is provided for control-

60

ling the opening or closing of the passageways
63 and 64. I{ will be noted that the passageway

- 8% intersects a fransversely exiending cylinder
- or cylindrical opening 6% in the valve housing

65

38. Within the cylinder 5§ a
is slidably mounted.
The control pisiton 66

control piston 6%

is illﬂstrete'd more

- clearly in Figure 5. As will appear hereinafter,

70

With a view to preventing eleegmg of the

orifice 54 as controlled by the needle %2, a screen

filter 55 and a felt filter 5% are provided in series

in the conduit 49 for removing from the liquid

pressure is applied to one or the other of its end
faces 87 or €8 for operating the control piston 66
in the cylinder 65 from one extreme position to
the other. The control piston 66 is illustrated in

Figure 5 in the position in which the passageway

63 is closed in order to permit building up of
pressure against the front side of the power

76 piston 39 to permit it to move the hollow piston




B

29 slowly from right toileft in order to-accomplish
the desired water distribution. The central por-
tion 69 of the control piston 65 forms a valve
mmember together with the portion which closes
~off the passageway 63. An .annular groove 18 is
provided in the control piston-66 to permit com-
munication through the passageways 63 and 64
for equalizing pressure on opposite sides of the
power piston 3%. It wil be noted that the con-
trol piston 66 also constitutes a valve member
for controlling the opening or closing of the
passageway 63. However, if desired, separate ele-
ments can be provided for the control piston 66
ancd valve member 69 with a suitable mechanical
interconnection therebetween. A threaded plug
11, Figure 5, may be employed for closing one end
of the cylinder 65 which preferably is formed
by drilling through the opening ‘that is -closed
by the plug TI.

Communication with opposite ends of the
cylinder 635 is provided by the vertical ports 73
and 44, Figure 5, which intersect with horizontal
poris 15 and 76. 'These ports are formed prefer-
ably by drilling and may be closed by suitable
plugs 71. ‘The horizontal ports 75 and 18 com-
municate at their inner ends with an axial open-

Ing T¢ in the -valve housing 38 which extends

through a cylindrical extension 78 that projects
through the power piston 39 as shown more
clearly in Figure 6. |

Slidably mounted within the axial opening 718
iIs a rod 80 that preferably is formed of stainless
steel. The rod 80 has g longitudinally extend-

ing aperture 81 which opens.into.the power cylin-~-

der 21 on the right hand side of the power piston
39 and at its other end is intersected by a trans-
verse aperture &2 which is arranged to be placed
in communication with one or the other of the
~ horizontal ports 75 or 16 depending upon the po-
sition of the rod 80, Pressure for operating the
control piston 86 from one position to the other
is applied through the longitudinal aperture 8i
In the rod 80 and the transverse aperture 82 to
one or the other of the horizontal ports 15 or
6. Depending upon the position of the rod 80,
this pressure -is applied either to the face §7 or

the face 68 of the control piston 66. It is neces-

sary to relieve the other face 68 or 61 of pres-
sure and ifor this purpose annular grooves 83 and
84, Figure 6, are provided in the rod 88 which are
arranged to register with the horizontal ports
18 and 76 respectively on appropriate position-
1ing of the rod 86. In addition exhaust ports &5
and 8% are located in the valve housing 38 with

which the annular grooves 83 and 84, respec-
tively, can register.

It will be understood that, when the power
piston 39 is moved from left to right by the ap-
plication of pressure to the hollow piston 29, the
projecting end of the rod 80 engases the end
plate 44 so that the rod 80 is moved from its
outermost position to the inner position which
Is shown in Figure 6. As will be described pres-
ently, pressure is then applied to the face 68 of
the control piston 66 for operating the same to
the position shown in Figure 5. = |

At the other end of its stroke the power piston
39 approaches the flange 43 of the housing 10.
At this time it is desirable to move the rod 80
to its outermost position. For this purpose an
operating arm 87, Figures 3 and 4, may be pro-

vided in the form of a pin which intersects the

rod 80. The arm 87 extends through 2 slot 88

In the housing 38 and is arranged to engage the

10
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inner surface of the flange 43 “while the power
Piston 39 .continues tc move to the left. -

- Where it is desired to make certain that the
rod 88 is not moved except at the ends of the
forward and reverse strokes of the power piston
39, the construction shown in Fizure € can be
used. _Here a bolt 85 extends throush the rod

80 in lieu of the operating arm 87 previously de-

scribed. The movement of the bolt 89 is limited
by the slot 88 in the upper side of the extension
&1 and by a corresponding slot 88 on the under
side. A .ccil compression spring 8§ acts between
a pair of washers 92 the lower of which bears
agalnst a flat surface 83 on a boss formead on the
upper side of the .cylindrical extension 64. A
nut 94 threaded on the bolt 89 serves to adjust
the fension of the spring 8i. The friction be-
tween the lower washer 92 and the flat surface
93 is sufiicient to hold the rod 22 in either of
its extreme positions uniii it is acted upon at the
ends of the strokes of the power wpiston 38.

In PFligure 7 there is illustrated an alternate
form of ‘friction device for holding the rod 82 in
either of its extreme positions. This construe-
tion contemplates the use of the operating arm

871 without the spring §{ as shown in Figure 6.

In this modified construction the rod 8§ is Pro-
vided with an annular groove 85 within which
is located a C-shaped snap ring 958. The groove
85 is cut sufficiently deep so that the snap ring
66 can be compressed below the surface of the
rod 80 to permit assembly of the same in the
housing.38 and slidable movement thereof within
the axial opening 78. In expanding the snap
ring 96 provides sufficient frictional drag on the
innpr surface of the extension 79 to hold the rod
80 in either position to which it is operated.

In describing the operation of the automatic
water distributor 9, it will he assumed that suit-
able water pressure is applied through the inlet
12 and that the power piston 39 cccupies the
position shown in Figure 3. In this position the
longitudinally extending aperture 8! in the rod
80 registers with the orifice 54 of the needje valve
80. The velocity pressure of the water flowing
through the conduit 48 is sufficient to apply an
operating pressure through the aperture 81 , trans-
verse aperture 82 and ports 76 and 72 to the
face 68 of the control piston §8. The control
piston, ‘which previously had been at the right

- hand end of the cylinder 65 as viewed in Figure 5,

55

60

Is promptly moved to the position there shown
to permit the valve portion 62 thereof to close
off the passageway 83. The back pressure other-
wise applied to the end face 67 of the control

Dbiston 6§ is relieved through the ports 72 and 15, -

annular groove 83 and exhaust port £5. Since

- the passageway 83 now is closed, pressure is al-

lowed to build up against the right hand sg'de of
the power piston 3% and it is moved to the left .
slowly at a speed which depends upon the setting
of the needle valve 58. As the transverse open-
ing 2T in the hollow piston 25 is moved past the

- ports 14a through (8a, the water is distributed

65

70

5

among the various hoses 19 as will be under-
stood. |
When the power piston 39 approaches the left
hand end of the power cylinder 21, the operating
arm 8T or the bolt 89 engages the inner surface
of the flange 43 and prevents further movemenst
of the pin 89 while the power piston 39 continues
to move through the extent permitted by the slot
88 or the slot 88 and the slot 88 as the case may

be. At this time since the control piston %8 is in

such position that the passageway 63 is closed




by the valve member 69, there is a substanuel

differential in pressure on the opposite sides of

the power ‘piston 39, the higher pressure bemg
applied to the front or right hand side of the

~ piston 39 as viewed in Figure 3. This pressure
~ is applied through the aperture 81 in the rod 80,
transverse aperture 82 and ports 75 and 13 to the
The control
 pistonn 66 thereupon 1s operated from the posi-
" {ion shown in Figure 5 to the opposite end of the .

face 67 of the control piston 66.

 cylinder 65 and the valve member 69 uncovers
" the passageway 63, thereby equalizing the pres-

sure on opposite sides of the power piston 39.
The pressure ctherwise ar‘phed to the other face

68 of the control piston 66 is relieved through the
ports 74 and 16, annular groove 84 and exhaust

~ port 86. Since the pressure is equalized on op-
- posite s::.des of the power piston 28§, the pressure

‘applied to the hollow piston 95 is sufficient to

. “move it and the power piston 38 quickly to the

opposﬂae end of the water distributor 9 where-

2,539,241

2. In a deviceef the class deScribed in com~

_-bmatlen Q power piston having a passageway

* therethrough, a housing carried oy said power .
 piston on its rear side ha.vmg a passageway com-

e

‘municating with said passageway in said power

piston, a cylinder in said housing intersecting

said passageway therein, a control piston slid-
“able in said cylinder and having a transverse

opening for registering with said passageway in
said housing when said control piston is at one

end of its cylinder, said control piston elesmg_
. off said passageway When it is at the other end'

of its cylinder, ports in said housing communi-

eatmg between the ends of said cylinder and an

15

opening extendmg through sard housing and said

- power piston, the intersections of said ports and '
‘said opening being spaced longitudinally, a rod

slidably mD'lm'tﬁ"d 1I1 said opening hELVng a lonal_-

- tudinally extending aperture opening at one end

20

upon the rod 88 is moved to the alternate posi- .

tion as described and the cyele is repeated.
‘Since certain further changes can be made in
the foregoing construction and different embodi-

25

ments of the mventlen can be made without de-

partmrcr from the spirit and scope thereof, it is

1ni“ended that all matter shown in the accom-

panying drawings and described hereinbefore

- shall be interpreted as 111usmatrve and not in a
limiting sense. . | - |
- I claim as my mventmn

‘bination, a power piston having &

operating means for sald valve including a cylin-

der carried. by said power piston and havmg_f
a control piston slidable in

- ports near its ends,
said cylinder for moving said valve, a rod slid-

" " ably mounted on said power piston having a

rod  having
“the other of said ports in communication with

into said power cylinder on the front side of
. said power piston and at the other end into |
one or the other of said perts dependme upon' -

the position of said rod, exhaust ports i
said housing corresponding to said ports, sele
passageways for placing one or

the corresponding exhaust port depending upon

- the position of said rod, and means for moving

30

35

longitudinally extending aperture opening at one |

end into said power cylinder on the front side
of said power piston and at the other end com-
mumcatme‘ with one or the other of said ports
~depending upon the position of said rod, said rod

~ also having passageways for placing said other

~ or said one port in communication with the rear

side of said power piston to relieve the pressure

- on the corresponding side of said confrol pis-
~ ton, and means for movmg said rod from one
position to the other at the ends of the strokes

of said power plston |

50

~ said rod from one position to the other at the

ends of the strokes of said power piston. |
-8 The invention, as set forth in claim 2, where-

o | | in means are provided for helding the rod in
1. In a device of the class described, in com- |
passageway
thel ethrough, a valve carried by said power piston.
for opening and. closing said easeageway, and

either of its operatme‘ positions until it is moved -
to the other position at the ends of the str ekes of
the power plston -
4. The 1nvent10n as set ferth in clalm 2, whel e~
in the longitudinal axis of the cylinder contaln— l
ing the control piston extends transversely of

- the longltudlnal axis of the power cyllndel
40 | |
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