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[The invention relates to a hydraulic power actuator which is
combined with a pilot valve to provide a unit assembly for
controlling fluid control circuits in timed relation to the
operation of the power actuator.] (1#57%LvL 81T)

(REHE, 1Oy b HEHEAGDELZBREAT—T7I7F1I—-%ICH
L. ZDNT—FO9Fa2I—3DEEICE A = 0T FEHE THREFIEE
FHIET 5001y MAMLAEZRET HEDTHD, )

(1)

[The pilot valve unit and associated cam, as heretofore utilized,
were more or less openly exposed with respect to at least a portion
of their moving parts. These exposed moving parts were easily
susceptible of contamination and lacked proper provision for proper
protection against the elements, or for lubricating internal parts.

The above noted problem as well as others inherent in the
presently known conventional arrangements have to a great extent
been eliminated by the herein described invention by providing a
unitized assembly wherein the cycling pilot control valve is
intimately associated with the power actuator in order to provide an
integrated unit assembly, wherein the operatively associated moving
parts of the actuator and pilot valve will be entirely enclosed, and
in which the pilot valve means will be lubricated by the pressurized
fluid met)jium utilized for motivating the actuator. 1 (1#f2 6 7Ly
L4617
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(2)

[Referring more specifically to the drawings, the present invention
for illustrative purposes is shown in FIG. 1 as comprising a
hydraul ic power actuator A and pilot valve B which have been
combined according to the present invention into a unit assembly for
use in systems utilizing a plurality of fluid actuators, and in
which it is desired to cycle the operation of control for certain of
the devices in dependence upon the operation of one or more of the
hydraul ic actuators
The hydraulic power actuator A is of conventional construction in so
far as it comprises a cylinder 10 having its ends mounted in an end
cap structure 11 at one end and a power delivery end cap structure
12 at its other end. These end caps are provided with suitable ports
adapted for connection with a supply conduit 13 in the case of end
cap 11, and conduit 14 in the case of end cap 12. By means of these
conduits, suitable actuator fluid pressure may be alternately
admitted and exhausted to the cylinder for actuating an operatively
associated piston 15 therein for reciprocable movement, this piston
being connected with a power delivery piston rod 16 which is carried
through a suitable bushing in the end cap 12 where it is provided
with appropriate coupling means (not shown) for connecting to the
device to be operated thereby. The rods 17 interconnect the end caps
and retain them in assembled relation with the cylinder to provide
the actuator assembly.] (2#3 87%LvL 6 11T)
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lAs will be seen, the power delivery end cap may be provided with a
suitable attaching flange or flanges 18 for mounting the actuator
assembly, as by one or more securing bolts 19 and associated nuts
20. As thus arranged, the end cap 11 will be outwardly disposed and
is shown in this case as having the pilot valve B mounted thereon.
In this position, the pilot valve will be actuated when the piston
rod reaches the end of its retracted stroke. It will be appreciated,
however, that a similar pilot valve might also be mounted at the
power delivery end cap 12 so as to provide cycling control at the
end of the extended position of the power delivery piston rod.
Should it be required that the system be so operated, a pilot valve
may be positioned at both ends of the cylinder. It is believed that




the operation of the pilot valve will be fully comprehended from a
description of a valve as mounted in one position only, for example,
upon the end cap structure 11.] (246 21774 L L 33 17)
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[Reciprocably mounted within the bore 22 is a spool valve 29, this
valve having end portions 30 and 31 respectively in axially spaced
apart relation and being interconnected by a neck portion 32 of
reduced diameter. = = - With a valve spool as thus arranged, it is
readily apparent that the valve can be moved to an upper position
wherein the connection ports 26 and 28 will be connected while the
port 26 will be disconnected with respect to the port 27. On the
other hand, the valve spool is displaceable to a lower position in
which the port 26 will connect with the port 27, but will be
disconnected with respect to the port 28. Selectivity of flow is
thus controlled between the ports. | (32574 LVL 4 2ﬁ)
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lNn the raised position of the spool valve, as shown in FIG. 1, it
will be noted that an edge of the roller extends into the cavity 24,
and that when the spool valve is urged by the spring 35 to the limit
of its movement, the roller will be in a position within the cavity
24 wherein it will be in the path of movement of a cam member 43
carried by and axially in alignment with the piston 15. When the
piston is moved to the right, as shown in FIG. 1, the cam member
will be withdrawn from the cavity 24, and the spool valve is then
free to be urged downwardly to one of its control positions
However, when the piston is moved in an opposite direction so that
the cam member re—enters the cavity 24, a cam surface thereon, as
indicated at 44, will engage the roller and move it to its other
control position. As thus arranged, it will be clear that the
actuation of the wvalve will be synchronized with movements of the
piston of the actuator. As previously mentioned, in some
installations it may be desirable to also actuate a pilot valve at
the end of the power delivery stroke of the actuator.] (3##5 61T
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[This fluid being pressurized acts on the lowermost end of the
spool valve, and would tend to force the valve against the pressure
of the spring 35 and thus produce faulty operation. This is
prevented by providing an equalizing pressure of fluid at the
opposite end of the spool valve through a passageway which connects
the source of fluid pressure with the bore extension 33. For
convenience, this is accomplished by providing an axial bore passage
48 which interconnects the spaces at the opposite ends of the valve
spool and subjects end areas to fluid pressure which balances the
valve spool so that the fluid pressure does not interfere with the
spool operation.] (4#157%4L\L 2 517T)
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TABSTRACT A fluid control arrangement including a cylinder having
a pair of spaced heads joined by a hollow body in which a piston is
mounted for reciprocal movement. A valve unit is provided in a valve
bore integrally formed within at least one of the heads of the
cylinder. The valve unit includes a spring-biased reciprocable valve
member having a valve operator integrally formed therewith and
extending into the hollow body so as to be in actuatable relation
with the piston. A pair of conduit openings extend into the valve
bore, and, depending upon the positioning of the valve member in the
bore due to the operation of the piston, communicate with or are
blocked from each other. |
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FTAIR CYLINDER WITH PILOT VALVE IN HEAD
This application is a continuation of application Ser. No. 750,998
filed July 18, 1968, now abandoned, which in turn was, also, a
continuation of application Ser. No. 570,075, filed Aug. 3, 1966,
now abandoned.
This invention relates generally to pneumatic control circuitry and
more particularly to pneumatic control circuitry which incorporates
a pneumatic or hydraulic cylinder jack and pneumatic pilot valve. |
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[These and other objects and features of the invention will become
more apparent from a consideration of the following descriptions
A pneumatic control arrangement in accord with the invention
includes a cylinder having spaced heads and a hol low body connecting
the heads. One of the heads of the cylinder is fashioned with a
valve bore and with spaced pneumatic conduits opening into the bore.
A reciprocable piston is situated in the cylinder, and a valve unit
is located in the head having the valve bore. The valve unit itself
includes a valve operator that projects from the valve bore through
an inner wall portion of the corresponding head into actuatable
relationship with the piston, and a reciprocable valve member is
arranged in the bore to move with the valve operator (preferably
being integral therewith), the valve member being provided with flow
control passageway means for selectively connecting the pneumatic
conduits.
In order that the principles of the invention may be readily
understood, two embodiments thereof, but to which the application is
not to be restricted, are shown in the accompanying drawing wherein:
1 (1#287LVL 4 94T) )
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lNn the examples of the invention hereinafter set forth the term
“pneumatic” is exemplary; hydraulic mechanisms and circuits are
also contemplated. Referring now in detail to the drawing,
specifically to FIG. 1, a pneumatic control arrangement indicated



generally by the numeral 10 is seen to comprise a pneumatic cylinder
12 and pneumatic pilot valves 14 and 16. The cylinder 12 includes a
pair of spaced heads 18 and 20 of blocklike construction which are
connected by a hollow cylindrical tube or body 22 in defining a
housing for a reciprocable piston 24. The piston 24 is secured on a
piston rod 26 by means of a radially projecting flange 28, which may
be defined by a washer, and a nut 30 which turns on a threaded inner
end 32 of the piston rod 26. On its external end, the piston rod 26
carries a threaded attachment site 34 or other means for coupling
the piston rod to an element which it is desired to drive. The
introduction and exhaust of pressurized fluid for moving the piston
24 are achieved by pipes 36 and 38 which are threaded into or
otherwise suitably connected with the heads 18 and 20 respectively.
The pipes 36 and 38 are connected by passageways 40 into the hollow
body 22. Radially outwardly of the external wall of the body 22, the
heads 18 and 20 are held rigidly against the hollow cylindrical body
22 by cylindrical rods 97.1 (146 34774:L L 2481 047)
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lNn compliance with the features of the present invention, the
pilot valves 14 and 16 are incorporated directly in the as sociated
heads 18 and 20 to be integral therewith; and turning to a
consideration of FIGS. 2 and 3, valve unit 16 comprises a valve
operator 44 integral with a reciprocable valve member 46, a flow
directing arrangement 48 and a biasing spring 50. The valve operator
44 projects through a reduced diameter end portion 52 of a valve
bore 53, bore 53 being fashioned in head 20 and operator 44
extending through an inner wall portion 54 of head 20 into
actuatable relationship with the piston 24. In addition to the valve
bore 53, the head 20 is fashioned with pneumatic conduits 56 and 58
which open radially into the bore 53. It will be apparent from an
inspection of FIG. 3, that the pneumatic conduits 56 and 58 are
spaced longitudinally of the axis of bore 53. Conveniently, an inlet
fitting 60 is mounted in communication with conduit 58, and an
outlet fitting 62 is secured in communication with the conduit 56.
An exhaust conduit 64 may also be arranged to open into the valve
bore 53 at a different longitudinal position than either the conduit
56 or the conduit 58. |
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['Although various means may be employed to provide appropriate
connection between the valve operator 44 and the reciprocable valve
member 46, it has proved convenient and preferable to form them
integrally. The valve member 46 is in the nature of a spool valve
member including a cylindrical portion 66 and a spaced fol lower
portion 68 connected thereto by a reduced diameter or necked—down
region 70, region 70 forming an annular flow control passageway for
selectively connecting the pneumatic conduits 56 and 58. The valve
member 46 also blocks fluid communication between the pilot valve
and the main cylinder, as will be apparent hereinafter.
Advantageously, the valve member 46 is drilled with a bore 72 that
defines a retainer for one end of spring 50. Being a compression
spring, spring 72 requires an opposing abutment, and this latter
function is supplied by a plug 74 which is turned into a threaded
bore 76 that is formed coaxially with the valve bore 53. Means of
sealing cap 74 and head 20 to prevent fluid from escaping from valve
bore 53 is provided.] (23 27l L 5 117)
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[Cooperating with the annular chamber or groove that is defined by
necked-down region 70, the flow directing arrangement 48 comprises a
system of alternating resilient sealing means 78, conveniently
rubber O-rings, and respectively labeled from left to right as 78b,
18c and 78d, and spacing means or ring spacers 80. Each of the
spacing means or ring spacers 80 is formed with a generally U-shaped
cross section with the closed end thereof disposed generally
radially inwardly. In addition, each of the spacers 80 is perforated
with a series of arcuate ports 82 in the floor or inner collar
thereof. Thus, each of the spacers defines a radially outwardly
opening groove which is communicated in the radially inward
direction by means of the ports 82. In order to direct flow between
the several conduits 56, 58 and 64, one of the spacers 80 is aligned
radially with each of these conduits, as is well shown in FIG. 3.
Cooperatively, the axial extent or length of the necked-down region
10 is arranged to span the radial distance between immediately
adjacent spacers 80.] (FE2#5274L\L691T)
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At one extremity of its travel, piston 24 will forcibly engage the
valve operator 44 to drive the same inwardly and against the
compression spring 50. As the valve operator 44 moves inwardly, the
necked-down region 70 moves from the position shown in FIG. 3 until
its axial length spans the radial distance between the conduit 56
and the conduit 58. A fluid path will thus be formed permitting a
pressurized fluid to flow, for example, from conduit 58 through the
ports 82 in the spacer 80 aligned therewith, into the annular
chamber defined by the necked-down region 70 and the resilient seal
78 and thence through the ports 82 in the spacer 80 aligned with
conduit 56 and ultimately into the latter conduit. In this position
portion 66 of the valve member engages resilient seal 78c which in
turn engages bore 53, blocking flow of pressurized fluid to conduit
64. Upon retreat of the piston 24, the valve operator 44 will be
released to the action of spring 50 and/or the force exerted by
pressurized air on the equivalent area of the follower portion 68
and the valve member 46 will be returned to its normal outward
position shown in FIG. 3 where the necked-down region 70
communicates conduit 56 with exhaust conduit 64 and where follower
portion 68 engages resilient seal 78d which in turn engages bore 53,
blocking flow of pressurized air from conduit 58 to conduits 56
and/or 64. In these movements of the valve member 46, the several
resilient seals 78b, 78c and 78d provide a sealing action against
both the walls of valve bore 53 and the radially outwardmost
surfaces of valve member 46, specifically portions 66 and 68
thereof. Cylindrical portion 66 always engages seal 78b, thereby
blocking fluid communication between the pilot valve and the main
cylinder. It should be recognized that the movements of piston 24
may thus be employed, through the resultant manipulations of
pneumatic valve 16, to control the actuation of some other device,
such as for example a related pneumatic cylinder, valve, or other
device, or it may be employed in a servomechanism sense to provide
information about the position of piston 24. (2487 O04774:L L 3 43
3 117)
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l'ln accordance with a feature of the invention, the conduit 58
comprises a pressure inlet conduit as has been described
hereinabove; and in further accord with the invention, the conduit
56 comprises a pressure outlet conduit between the pressure inlet
conduit 58 and the inner wall portion 54 of head 20. With the
pressure inlets and outlets and the exhaust conduit positioned as
shown, fluid pressure from the inlet conduit 58 cooperates with the
bias established by spring 50 in resisting pressurized fluid forces
imposed on the valve operator 44 and the valve member 46 from within
the hollow body of the cylinder 12, thus preventing movement of
operator 44 from its outward position by these pressurized fluid
forces. |
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lNn FIG. 1 the main cylinder conduits or pipes 36 and 38 are shown
schematical ly as extending to an external master valve 92 receiving
inlet pressure as indicated. The valve is capable of alternately
supplying pneumatic pressure to the ends of the main cylinder, and
venting to atmosphere the nonpressurized end. The pilot valve
outlets 62 also extend to the valve 92 for controlling the position
thereof. This arrangement causes the piston 24 to reciprocate
continuously. Although this feature is believed to be novel, it is
clearly to be understood that pneumatic connections other than
through the valve 92 are contemplated. |

(36 54 L\L 7 51T)

(R1IZEWVWTIX, AP UFEREIZNA T3 6, 38IF. BITFD
Anrﬁﬁﬁwkhéﬂﬂvxa FO2ARUD LS ICTHZHIZRINT
W3, TOFIE. A4 D FDIHEBNDERIEDELG & BT IHD K SA
A@ﬁﬂt%ﬁﬁtﬁ5o“4DJF#®ﬁD62%~WE#92®EEE
FHT 5=, TOFI2AEUD, CcOEEICKY., EX b2 40ES
Mlﬁﬁiéogwﬁﬁ@%ﬁfﬁé# LEREFI 2ZNAESIELITEEESL
BEUNDETEFEBELEESIND, )

() X1, 3RUV4




LECHEREIE (T) O TAFRBAOREFICESNTIE, UTD IEE] OF
EIFHIRTHY, MEOHEBOERIER SN TS, | EOEHEN L. B
2121%, HETEHINSGER Oy F26MNRBHENTNDEVZ, £
DI=ODHENMEAONE=ELDTHAHZ EIE, AGMTHD,

(R)
FEHEEEIE (¥) O TEREER M2 408EE. EROEE/NILT
16 DIREHKEEZNLT., - + - LFRBER MU 2 4DMEBIZDOVVTDIFERZE

RUIT SO —HREBORMIFAT S ENEBREINGD, | LORLH
[C2WLWT., EX oAy F26[1& EXMY2412ERITENT. —KIZHEE
TEHELEDTHAHLEHET DL, B2I2F, EX AV F26DUEE
BRETHMEREHEEN RSN THE LK. BHOATH D,

(&)
EENILT16DFIZFERE 4 4DEMEICDONTRE SN, LTHEEE
() O TZOFBEE I AHPRA~NTC E, BEEHT7 01X, RIS3DEEM
b, TOEMBEE7 ONWMARMDRIAEFS 6 EBFLE 8 EDEDFEIER
[CEMNDEDIZBHT S, ChIZEY, EARENRNLDEHET Sk
BEN RSN, HIZIE. @58 L, AR—YB8O0ARDKR—Kr82%
BoT. HEE 70 L8MHEL—)L7 8 LDBITHEINE-IBREIZAY., %
IS, BIL5 6 LRIEMMDAR—F8ORNDKR—F8 2AAY ., REHIC
[T, BEDBANAD, COMETIX, FEMDERST 6 6(F, 7.5 3ICFE
I EOEMEL—ILT 8 cltRESNT, EARKINBEILEG 4 ~NEN DD EMHELE
5, LEEEX MV 24N0RIBRTDHE, FERIEE 443, N5 0DERAS
FUO /" RIIREHEH 6 SORMICEHIBICTERAT AMEIT7DAIZK->T) ) —
A&, FOHEBEE4 41 3D/ —TIHNANBE~ARD, | EDEH



M. Eﬁwjt$ﬁfsﬁﬂ56s58&064@%@%%L%#%
 TEDHLEBLIZY . ER, ?hb%%bbth¢6#b ZEE/NIL
161, BFL56. 58&064&%%7 ECHDI_ENBHLNTH S,
f-. LEEREE (¥) O TEX b2 41F, FO—DODOTEIETHIBE
B44(28AI21%EL. EHEARSOICHLTLEEEDFRFIBEE 4 4 ZRAN
ENENd B, | EDEFHID, EXrU24EHEBEERBE44EFX. T—DDI
Bifil EWVOTEOON-MEBEICEWTRE L., FiEER 4 4120 T HBEN
EEL é’h%ﬁb‘b EX k2O v kK2 675‘]’)?7&@14%( ELT &\%‘ﬁs 71-#*1’[5
E44ﬁ%méhtﬁmﬁ4G#EﬁéﬁehétuBCtﬁuzé *

ZDEEIZ, BFL5 6 H%, ﬁ%(ME:7#ﬁ%éhtﬁﬁ58t Ui
#%ﬁLEﬁLLﬁﬁ64t®ﬁr®ﬁﬁﬁ ENYPIUBZONDZEIE. &
¥EHIZESDTHLMNTH D,

Fr=. H2h 5, FEHM461E. NV F20I2HEEEINE=EED-HDHA
DREBIZINSH SN TSI ERRFTENTULVS,

(V)

1%£$ﬁ(7)®r1£txhzz4#&ﬂ¢ét FigEE 4 4

N5 0NERAE LV XILEEES 6 8 DX EEIEIC/ERT HMET
7®HI$OTUU —ZXENh., TOREEE44(F 3D/ —TIILNAH
BE~NRD, | LORHE. kU, LitHEEE () O TAOAS 8, LD
WEH@~N*SO®ﬁ@ﬁtm@LT~/UJ912®¢WW®WW#b
FIEEE 4 A RUFEM 4 6 ITERT HEAREDAICIL TLEDRER
4 ANNBRE~BE T HDE[H1LET S, | EDEEHE. LT, HI3D&ET
5 8N EEESH 6 SDARIDZEMICEHAOLTWAZ EDORTFEMNS, B2(C
. METT7DEAN. BEE 4408 U/912®m%«%ﬁ¢éﬁmk
Wﬁbﬁwé;olﬁmémé ET. fitiM46Z2ER Oy F264
[SHEH S E=IREICREL., tZFzZ4#&ﬂﬁ(@ Fi2EE 4 4N
J—REINBEMMARBH N TSI EWNZ S,

4. B230
ERBEEE (7) L (3) . (
LWL (V) EREEESELTRAT
EHSATLS,

) OERFBVISRESE (V) &
L. B20E LT OE 2 %8

rSyos12&, 20 U1 21TERAIREICE B EINI-ER Oy
K26&. COER MY F2 6 ZEHAIERABRDDLGC EH—FIZER
I HAENDHELEHITHHEV) VFICETARIEEERA OV K260
NMEZRHETHAUERHEETH- T,

ANy R20RICEEB EN-EBF56. BFL5 8RUVEFG6 4L KITHN.
BAL5 SIFIHEPICMET 7 AR S, ﬁﬂ64ﬁﬁ%#%ﬁkﬁﬁb z
LTZm@EF56 & 5 SLDMZERNARBREVEFSG6LE64LEDEER
NARBERFAREELGEENILT 16 EE2HEZ.

mﬂ:Enw716@~miAJF201ﬁ&bt*#ﬁkﬁﬂ?%k
EISNn-FEM46L. MEIT7OEAN., #EE 4 418D u/912®m
%«%ﬁ?éﬁﬁlﬁﬁbhﬁé&ol%méné LT, #EMa46%E
Abhrvoy F26flIcE#ERIEIREIZREL. tZFzZ4#&ﬁﬁL
(. FIREE440) ) —REINDTERZHA.

mﬂtxh/D/erﬁﬁmwuﬁkébtt%t~Wﬁﬁxhynv
K262k YRIEEFH BH46€@ﬁéﬁrmﬁWEn»716@@%56&
58&@%&0@%56t64&®ﬁﬁﬁ EFYIYMZ . mmﬁﬁ56®1
TEZNLTHIZER Oy F2 6D RIEEATENRBIZZEL-C & ZR4A
AlBEICHERL L 1=,

MERHBEE., |

N
Ay

(3) H3
7. AEBERHEARTIICHEMEIAEHITYTHSRIICIEIUTORE,NH

o

(7)
[The present invention relates to improvements in reciprocating
fluid pressure devices and particularly to a hydraulic or pneumatic



continuously operated piston drive with reciprocatory movement
especially a double acting pressure booster in which the movements
of the low pressure piston reverse the control pressure in the end
positions. Although the invention is not |imited to pressure
boosters but can be applied in the same way to hydraulically or
pneumatical ly operated motors, reference will be made hereinafter
maily only to a double acting pressure booster.|] (1EHO9Z#ZL\L 22
(D)
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(1)

lNn the field of double acting air motors it is known to effect
reversal by the fact that the movemenets of the work piston reduce
the control pressure of an impulse controlled four-way valve in the
end positions, that is to say controlled by reducing the pressure,
and in which control pipes open on both sides of the control valve
connecting the control chambers to the pressure source.
In another type of air motors the otherwise usual three-way pilot
valve operated mechanically by the work piston has been replaced by
a simple two-way pilot valve for controlling the four-way valve in
that constant pressure action in the two control chambers of the
four-way valve has been ensured by auxiliary bores in the control
valve or in the valve body of the four-way valve, which connect the
puressure source to the two control chambers, instead of by the
three-way pilot valve.
This arrangement has the disadvantage that it fails with show
movement of the work piston. The reason for this is that at very
slow operartion the pilot valve also opens very slowly so that the
pressure loading of the control chamber is effected slowly in the
end positions whereby the control valve commences to shift slowly to
its opposite end position and then remains in the mid-position since
the pressure difference is not sufficiet to overcome the resistance
to further movement. Since in the mid position according to the
construction of the slide valve:
($} the pressure connection and both cylinder connections are cut
off, or
(b) the presure connection is cut off and both cylinder connetions
are without pressure, the low pressure piston remains stationary and
the pilot valve is held in the open position in which it was already
located. | (1 R—T 2 37%4LVL 6 21T)
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(a) EHIESH (the pressure connection ) EAD ) A4 (both
cylinderconnec t ions ) EAEL LN, XIX.

(b) EEEOEHEHEALCLON, D, LEBIU VA EENETEESINDS,
AIEEDEEER FolL, FRILKEBIZEFY., T L FFE/ 10y FFIEER
FORTIKEIZEE S, )

(2)

Fig. 1, 2, 4 and 5 are circuit diagrams of a first arrangement
with a four-way valve,
Fig. 3 is a detail thereof,
Fig. 6 and 8 are sectional views of a four-way valve,
Fig. 7 shows the circuit symbol of the four-way valve,
Fig. 9, 12, 13 and 15 show circuit diagrams with two three-way
valves according to the second arrangement,
Fig. 10, 11 and 14 show details thereof,
and
Fig. 16 and 17 are sectional views of the three-way valves in two
different control positions.] (3XR—T 11474 WLL25%7)
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['A continuously operating piston drive, which in the constructional
examples are hydraulic double acting pressure boosters, consists
according to Fig. 1 of a low pressure cylinder 20 with working or
main cylinder spaces 22 and 23 separated by a reciprocatory main or
work piston 21, high pressure cylinders 24, 25 as well as high
pressure pistons 26, 27 which in the case of a drive motor represent
the piston rods. High pressure fluid is supplied through non-return
valves 28 and 29 into pipes 30, 21 alternately to the point of use.
The high pressure pistons 26, 27 can draw pressure medium during
their return strokes through non-return valves 32, 33 in pipes 34,
35 The pipes 34, 35 are adapted to be connected through a four-way
valve3d6 (Fig. 1, 2, 4 and 5) or two three-way valves 37, 38 (Fig. 9,
12, 13, 15) alternately to a pressure fluid pipe 39 or returning
pipe 40 leading to a collecting container 41. The main cylinder
spaces 22, 23 of the low pressure cylinder 20 are connected
alternately to the pressure pipe 39 and to the return pipe 40
through branch or feed pipes 42 and 43. To this extent all the
circuit diagrams shown are the same. Further, In all diagrams the
condition of the various spaces is marked p or o to indicate whether
the pressure p or zero pressure o is operative.] (3XR—T2 6174
LWL 5 547) ‘ ‘
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[Two control chambers 50, 51 of the valve 36 are connected
constantly to the inlet or pressure fluid pipe 39 through auxiliary
ducts or bore 52, 43 (MZEx . 53] MB\BiELEMEIND, ) in the
control piston 45 | (3R—L 7574 L\L 7 8%7)
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[ Reverting to Fig. 1, two two—way pilot valves 63, 64 in control
pipes 61, 62 are provided for applying the pressure pulse for
reversing the four-way valve 36; they are held closed in the
position of rest by spring force, and in the terminal positions they
are mechanically opened by plungers 65, 66 engaged by the main or
work piston 21, whereby the pressure release in the control chambers
50, 51 of the four-way valve is effected to a low pressure zone or
to the collecting container 41.] (3R—T 128 FHLNLAR—D
1017)
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- - «This is obtained by the connections 98, 99 (Fig. 9)
The reversal of the pressure booster shortly before reaching its end
position can be initiated

(a) by the release of pressure in the control chamber of one of the
two three-way valves 37, 28;

(b) by the application of pressure to the control chamber of one of
the two three-way valves

In the first place the circuit of Fig. 9 will be explained to show
how use is made of the possibility set out under (a) above. During
the stroke of the work piston 21 towards the left the control
chamber 96 of the three-way valve 38 is released from pressure
through the pipes 94, 99, 43 while the control chamber 96 of the
three-way valve 37 is at pressure p through the pipes 93, 98, 42.
Since two associated two-way pilot valves 100, 101 remain closed by
spring force during the stroke, the pipe 98, 99 ensure that this
condition is maintained since they connect the control chambers to
the respective feed pipes 42, 43 running to the low pressure
cylinder 20 which have the same pressure.
The reversal in the left-hand end position of the work piston 21 is
effected by mechanical operation of the pilot valve 100, by which
operation the control chamber of the three-way valve 37 is released
from pressure and the work chamber 23 receives the pressure p. At
the same time the control chamber of the three-way valve 38 is



placed under pressure through the pipe 99 whereby the valve is
reversed and the work chamber 22 is released from pressure. After
reversal of the movement the pilot valve 100 is returned to its rest
position by spring pressure, but the control pipe 98 ensures that
the control chamber of the three-way valve 37 remains without
pressure up to the next reversal. The two-way pilot valves 100 and
101 can be constructed as shown in Fig. 10, but the spring force in
each case must be greater than the pressure acting on the opposite
side of the piston. Instead of spring force it is also possible to
use a slide valve with a return action by a differential piston
action as shown in Fig. 11] (5’\"—*‘)4773:[,%,9 7 17)

- Ihix, EEE98, 99 (H9) IZ&->THEREEINS, TV KK
gigﬂé?éﬁml&HéEbj A DREREMEIX. UTDLSIC
2DMN=K#38, 37TDO ED—FD=ZAFHDHEEHENLDEAD
E2DOD=ZAFDIBED—AD= ﬁ#@i?ﬂﬂi«@&ﬁ@ﬁ%

L5 (a) EBEOFHETTHMEIZEMELB SN ZXK O DEIFRTERAT
COEERER M2 IBNEAAR A= LTS EEICE,. =4
DHEIHEIO 6 RUVEKRI A, 99, 4AJITEANELDIZXLT, =
7 DEHEO 6113503, 98, 42N LTHEN ol NIE
W5, BESNnE-2D00-A/ /Oy FHF100, 1011, EFEX
7E3l:/§*®?ﬁ3‘d’j]'GF£EJCB*LT:i$'G% U, B9 8, 9 9AHIEE
HEFZRERE) O F20NEUVZDIERAL 2, 43~AEEITLEDT, E
=Ko 8 9975‘J:‘EO)J_ REEZHEEIC
/) ”‘_El:'hﬂ%ﬂiizz@ﬂ’ﬁli g/ N/ O b
51 0 O DAY IR 1E( S, cnickY., HIEE=AHF3 7 Dl
HENTIRESN S EHI 3 Fﬁrpjéﬁﬁkméo;h*ﬂ

. HIEE=AHF 3 8 D Boo9FNLTEAN S, i

LY., ZOHFIPUBZ 5N H EHICE EZZ#Eﬁ%éz LD
KERtR. HIEE/NM By FF1 0 0HN wEﬁl;otﬁmu%AE%éh
BN, FEERO 8IE, RIE=AFI 7 DHIEMENRDODREEE TIIENEF
Hm\cto LTW%, HIEED—ANAMBOY FHF100, 10 1I1&, -1 olz

4
\/\

Jo
om

7t

/\E/\
O M w® WoEy FFE\ -
I'l'

Idwwmﬁv

S| |nrat ov

FF

E
il
N
T
\
N
S
T

n
A

9
E
*

%<?~® LAMN ’XFJ@ Ok :] [ EAIS

Y (Z \ ik YV
11Lnéht$7E§FtZFJ®¢mIEO< 21254
i BET

(7) HE1,. 9. 10RU11
' 30 . :
/’ f ‘/W

ze\‘;( 2 L
% 3o T

64
——
* G ar
sy | il
43
*TV k g1 e 2 33
L__ 8. B A
= i
T X 36
391 F~d0




Fig 10
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BACKGROUND OF THE INVENTION
[. Field of the Invention
This invention relates, in general, to fluid operated, expansible
chamber cylinders and, more specifically, to position sensors for
f|l).lid operated, expansible chamber cylinders.] (1#87%L\L 13
17

(%%@ﬁ%

Bt o 8

K%%@ —fREVICIE, RABBINLIEELY OAICEL, KUEEL

CWAIE, RARBRFHEINIBERELY OFD-HDMEL HYIZET S, )

(1)

[Since it is often necessary to know when the piston has moved to
the fully extended or retracted travel position before the next step
in the machine sequence can take place, |imit switches have been
used to contact the external end of the piston rod or the connected
work component at the end of piston travel.] (142 67l VL 3 1
17)

(BHMDIEREMEIZE TAIRDATY THERIBHIICELEEER FUARER
FIEFRBEBDITREUAE~BEL-OZFMEENEREITVEIZHELDT,
EX b UTREDITRIFICSVWTLEREER Oy FONRE-IFHEZER
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YRSV FHAERASNTE )

(2)

[Referring now to the drawing, and to FIG. 1 in particular, there
is illustrated a fluid operated, expansible chamber cylinder 10
having a position sensor mounted in a mounting apparatus constructed
in accordance with the teachings of the present invention. As is
conventional, the fluid operated cylinder 10 includes a hollow
cylindrical housing 12, typically having a circular cross section. ]

(3874 L\L 151T)

(B - 1131 EBM|S 5 & RRADKCTIH > TR S LI
%Eknﬁbﬁh%t/ﬂﬁﬁ7émWEﬁ BEEY A1 008 REN

TW3, EEERERIZ, L ;%EQ/U/91oﬁ BEI 2 (X E 2B
ﬁ’&’ﬁ?‘éﬂlﬂ“ﬂﬂ/ﬁ@/\ﬁ U1 2F8ATWD, )

()

[Recessed internal cavities 18 and 20 are respectively formed in
the first and second end plates 14 and 16 and communicate with the
interior of the cylinder housing 12 to form a sealed internal
chamber 22. 1 (3##187%L\L 2 277)

(MEEOREER1 8RRV 201, TNEh, LEDFE1LEF20DT VKT
L—hr14RU16ICHEEINZ ERIC, LRIV UENDITUST 120K
HIEBRINT, HIEINFE-HNEHE22ZFB LTS, )

(#)

F'A piston 30 is slidingly disposed within the chamber 22 and is
axially movable from one end to the other within the chamber 22. |
(32771 LL 291T)

(EX b330, LSEEDE22RICEFHTHLSICHRESIND EHIZ, £
NDE2 2AT—imh bithin~NEARIZHEEI SN D, )

(#H)

['ln operation, as is well known, a pressurized fluid, such as
compressed air or hydraulic oil, may be admitted through the inlet
bore 26 into the chamber 22 of the cylinder 10 by means of control
valves, not shown. The pressurized fluid acts upon the rear face 42
of the piston 30 to move the cylinder piston 30 to the left, as
viewed in FIG. 1. When fluid under pressure is admitted through the
bore 24 in the first end plate 14, the fluid acts against the front
face 34 of the piston 30 to move the piston 30 toward the end plate
16, thereby retracting the piston rod 36 into the cylinder 10. 1 (3
W4 140LL5 1)

(EENZEBWTIE, AR EBY ., EMEIEITHED & S5 GEMERAEHL
RRLAWVWHIEFICE>TRIEESY A 1 0DHIEEDALDTF 2 6 &> THI
BDE22~AANLNS, TOMERKIEL, LFEEEXR 23 00D%ME4 212
ERALT, B1ITRTKIICLEREVY VA ER Y3 0FZEAABESE
%, MEFREMNRIEEDEIIVRFTL—F14HNOFIER 2 4 28> THA
SnfF=EEICIE, ZORFBALEER M3 0DRIE3 4IZEAL THZE
ALU30ZRRERIVRIL—F16ABESE., ChiZkY., BIEEER+
Oy K368 10RNEREBRESES, )

()

A piston position sensor is provided on the cylinder 10. The
position sensor, as shown by way of example by reference number 50
in FIG. 1, is typically mounted in a bore 52 formed in the end plate
4.1 (3#52%L\L551T)

(EEBYUF10ICER M URIBERE OYDERITONS, TOMEE VY
. R1ICSBHFS50THRLIz&KSIC, BEMIZIE, RIETY R TL—
M1 4CRELI=A5 21CBRYFITENS, )



(27)

[Finally, a plunger type switch, such as shown at 100 in FIG. 3,
may be mounted within the bore 52 to detect by actual contact the
presence of the cushion plug 32 at the end point of piston travel. ]

(316 61T L 440 21T) ‘

(RERIC, IBD100ISRY LIBTS OV BRAvFE, EXMUAT
BOTRIHETERYI v a VTSI 3 21 KRRICEMIETRET 50
2. AIEEFL5 2ARITEY FFTH KLY, )

4r)

[Referring now to FIG. 3, there is illustrated the plunger-type
switch 100. Switch 100 is adapted to utilize an air valve sensor.
The switch 100 includes a housing 121 having a step bore 125, the
lower end of which is cylindrically shaped and adapted to extend
into the cylinder bore 52 in the same manner as the sensor 62
described hereinbefore. The lower portion 127 of the housing 121
slidably supports a plunger 126 which is adapted to engage the
cushion 32 and be moved upwardly against the bias of a spring 128
disposed within the interior of the housing 121. The upward movement
of the plunger 126 permits communication between air ports, one of
which is designated by the numeral 130, in the conventional manner
to a suitable sensing device to establish that the piston 30 has
moved to a desired position.] (5#1 17&L\L 2 61T)
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[This invention relates to a novel actuator valve for reversing the
travel of a piston in a cylinder, and more particular, to an
actuator valve unit adapted for installation at each end of a double
acting cylinder for automatically reciprocating a piston thereof by
merely supplying the valves with control fluid.J (1#97%Z WL L 14
17)

(RBIE, LY TAOER b ORRERES ¢ 51 DOFRBRIERI
ML, FUFLIEA, FEREERICHIGT ST TER F L Z2EHEH
[CEEBMESE DO, EEFD) VADERMEICHKET HLIICHEEINT:
BERI=Y FZET 3, )

(1)

[The valve member 62 is moved between the positions illustrated in
FIGURES 2 and 5 of the drawings by a generally cylindrical actuator
rod 75 having an end portion 76 slidably received through an opening
71 in the end cap 52 and projecting through a bore 78 in the plate
45 into the interior of the cylinder 10. The rod 75 is slidably
received in an axial bore 80 of the valve member 62. A collar 81
having a generally annular spring seat 82 is secured to an opposite
end portion (unnumbered) of the rod 75 positioned in a counterbore
83 of the valve member 62. A spring 84 seated against the annular
seat 82 of the collar 81 and a seat 85 of the end cap 47 normally
urges the actuator rod 75 to the position illustrated in FIGURE 2 of
the drawings. The spring 84 |ikewise urges the valve member 62 to
the position illustrated in FIGURE 2 of the drawings by the contact
between the collar 81 carried by the rod 75 and an annular wall or
surface 86 of the counterbore 83.1 (3##5 5174l L 7 247)

(RIEEDFERH 6 2 [, E&HHMG#WDJF75I;91 X2 R UK
S5ICRENDNMEDHEZREI SIS, TOEREOY F75DmER7 61, T
REXxvy 52007 74EE L TEIFREICKFEINDEHKIC, T
L—F45HDA78%E>TYY A1 0DRABARHEEINDS, TDOY
F7 5%, #5446 20HF. 8 OICHEBAEEICINAEIND, TOFHEMO6 2
DREAEDI8 SRHNIZHET SOV K7 5D REIIHE (SEEFLZL) I,
FXBIRONRES 2%FT 58 1HAEEEIND, /\R84[F, 281D
RIKES82LEIVRF Y Y T4 TDESS LIZEFINT, OV K75
2 DAEIZHPET D, TD/ AR 8 4 (%, ﬂﬁk~¢WDJF75(ﬂﬁ
581 ERANDHS INRIKDEF-(XIEM8 6 LDITEHICKY ., FEH
62X 2NDMEIZHETT S, )

(2)

[As the piston 34 continues its movement, the abutment means 87 of
the rod 75 contacts the annular wall 88 of the valve member 62 and
urges the valve member 62 from the position illustrated in FIGURE 2
to the position shown in FIGURE 4 against the biasing force of the
spring 84. During this movement of the valve member 62, the O-ring
60 breaks sealing contact with the housing 46 and the first chamber
56 is placed in fluid communication with the second chamber 63
through the passages 64, 65, as shown in FIGURE 4. The fluid in the
left chamber 16 of the valve 11 now begins to vent through the
conduit 30, the inlet port 31, the groove 55, the passages 57, 58,
the first chamber 56, the passages 64, 65 and the second chamber 63.



At this point the chamber 63 is not fully open to atmosphere through
the passages 67, 68, the groove 70 and the exhaust port 71, as

I | lustrated in FIGURE 4 of the drawings. In this position, the
tubular end portion 66 of the valve member 62 occupies an
intermediate position in which a portion thereof overlies and is
minutely spaced from the housing portion defining the passages 67
68. Thus, restricted flow occurs outwardly of the second chamber 63,
the restriction between the housing 46 and the tubular end portion
66, the passages 6/, 68, the groove 70 and the exhaust port 71. This
restriction causes a delay in the opening of the second chamber 63
to atmosphere until such time as pressure builds up in the chamber
63 to a sufficient extent to rapidly move the valve member 62 to the
second position (FIGURE 5) to fully open the chamber 63 to
atmosphere. | (4#85 24T/ L 5486 17)

(EEEER MU 3 AN LEEBHZHTESIE. OV F 7 5DEEFES 7 (3.
HEH 6 2 DIRIREES 8L T, /AR 8 4 DB AIZIL L THEMG6 2
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2oy 6 0l, .4&T¢$9L~A@>>746&®ﬂiﬁAgﬁﬁ
L. E1E56I(%. #Hif64, 65N LTE2FEG6INEREIND,
11®EE1BW®/%H~M%3O&ADM h31t%55tﬁ%
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hHbd, COEETIE. I4Lnéhé$oksﬁﬁ®§63@ 18 B
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WL, CORMETIE, #FEH#M6 2DERIGE6 6 (X, PHEAE THEARIC
WAELT, BEE67, 68FZXELTWVWANISUTESH DIEMIZEERT
Ho CDI=8. B2E6 IMBHMU~NDRNARONSD, TDRKY T, /N7
o446k, BIRIEEG 6 EEKG 7, 68&%70&%%%—#71&
DEZEHIRT 5, LEEOKYBMEIZKY., E6 SNDEANFEH 6 2
E%zﬁE(ES)«%il@ﬁéﬁé®l+ﬁfﬁa IEEDHETHURE
23?xﬁﬁméﬁeﬁf FDRTLERENDEG 3 KRIANTHICHKEE
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[With the valve member 22 shifting to the left as viewed in FIGURE
1, high pressure from the central chamber 17 of the valve 11 enters
the interior of the cylinder 10 to the right of the piston 34
through the port 23 and the conduit 35. This high pressure begins
moving the piston 34 to the left (FIGURE 5) and enters the third
chamber 94 through the bore 92 in the rod 75. As the high pressure
enters the chamber 94 it augments the biasing force of the spring 84
and shifts the valve member 62 from the position shown in FIGURE 5
to the position illustrated in FIGURE 2 to again prevent
communication between the first chamber 56 and the second chamber 66
and thus condition the actuator valve 40, as well as the actuator
valve 41, for subsequent cycling identical to that just described. ]

(5% 187%4LVL 3 21T)
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TABSTRACT OF THE DISCLOSURE
A double-acting hydraulic actuator having finger locks to

restrain the piston in the retracted position, and an internally
mounted slider valve for affecting the movement of a locking piston
to selectively hold the finger locks in their locking position. ]

(1#127%Z0L179T) )
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(1)

[The cylinder formed by the cylindrical housing 22 and the pressure
cap 16 is divided into first and second pressure chambers 34 and 36
by a main or actuator piston 32, which can be formed as an integral
part of the piston rod 12. An O-ring seal 33 fitted into an outer
groove on the periphery of the piston 32 pressure-seals the chambers
34, 36 from each other. The closed end of the cylindrical housing 22
includes a plurality of fluid connecting passages; one passage 31
connects a supply of operating fluid (not shown) to the pressure
chamber 34, and a second fluid passage 38 opens into an unloading
cylinder 39. Referring additionally to FIGURE 2, the unloading
cylinder 39 includes a sleeve 41 and slider valve 42 assembled into
a bore at the closed end 84 of the cylindrical housing 22. A hexagon
shaped plug 44, threadably inserted into the cylindrical housing 22,
holds the sleeve 41 and slider valve 42 in place to align the fluid
passage 38 with openings in said sleeve. Two O-ring seals 46, 47
fitted into grooves in the slider valve 42 divide the unloading
cylinder 39 into pressure chambers 48, 49 which will be discussed
below. ] (2%#3 674 L\L 5 61T)

(BN 22LFEAF Yy T16ENLERINELY VAL, A
AVDRIFBREER NS 2I2E>TE1ENEIA4EF2FENEI 6 LIS
“ﬂéhé FOREER 32X, EXPrOY F12(2—KBIZHERK
SNFED, EX R 3200EEIC#RET S0 T —IIL3 31k, LFEED
E34, S6DWANLDENZFHIET S, FK/N\NDD 2T 2 2DFFLEIR
X, EHORAEOEERBRESD, —DORK3 114, FERADHEIEE
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(2)

[To insure that the actuator piston 32 will be maintained in its
fully retracted position, as shown in FIGURE 1, the two pressure
chambers 34 and 36 are preferably opened to a reservoir (not shown).
The pressure chamber 36 is connected to the reservoir by means of a
fluid passage 37 which extends from the capped end of the
cylindrical housing 22 to passage 38; passage 38 in turn is in
communication with port 88. The pressure chamber 34 is connected to
the reservoir by means of a fluid passage 31 which is in
communication with port 89. Appropriate return lines (not shown) in
turn connect the ports 88, 89 to the reservoir through the
aforementioned selector valve. The chamber 59 of locking cylinder 51
is connected to port 88 and in turn to the reservoir by means of
passageways in the slider valve 42 when the valve is in its
retracted position, said passageways being shown in greater detail
in FIGURE 2. Referring to FIGURE 2, with the actuator piston 32 in
its fully retracted position, the slider valve 42 is forced to its
fully retracted position by direct contact with the actuator piston
32. With the slider valve 42 fully retracted, a small annular
chamber 71 in said slider valve is in communication with chambers
12, 73 of the sleeve 41, as shown in FIGURE 3. At the same time, the
axial passage 74 remains open into the chamber 49, but the
transverse passage 76 is sealed by the sleeve 41 as shown in FIGURE
5. The fluid connection from the locking chamber 59 to the
reservoir, when the actuator piston 32 is fully retracted, is by
means of passages 40, 73, 71, 72, and 38. Since both sides of the
piston 53 are connected to the reservoir, a transient pressure



change in the system will not inadvertently unlock the actuator
piston 32. | (33 97%L L7 01T)
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[To move the piston 32 to its fully extended position, the pressure
chamber 34 is subjected to pressurized fluid through the
aforementioned selector valve, while the pressure chamber 36 remains
open to the reservoir return line. With the pressure chamber 34
connected to a source of fluid pressure, the pressure therein will
become greater than that in the pressure chamber 36. In spite of the
pressure differential initially established across the piston 32, it
will be restrained from moving because the locking fingers 66 remain
engaged with the annular detent 52. As described above, so long as
the piston 32 remains in its fully retracted position, the pressure
in the locking chamber 59 will be the same as that existing in
chamber 36 and in the reservoir. Thus, by connecting the pressure
chamber 34 to a source of operating fluid and chamber 59 to the
reservoir, a differential pressure is developed across the piston 53
which eventually overcomes the force of the compression spring 63,
and the piston 53 is moved to its retracted position. As the boss 82
on the piston 53 moves to the right past the annular recess 52, the
locking fingers 66 are free to be extracted therefrom in response to
the force exerted by fluid in chamber 34 acting on piston 32 which
tends to pull fingers 66 to the left. Once the fingers 66 are pulled
from the recess 52, the differential pressure developed across the
piston 32 will cause said piston to continue to move until it
reaches its extended position. Movement of the piston 32 to its
extended position releases the slider valve 42, and it will be
forced from the retracted position by the fluid pressure in the
pressure chamber 49. Although both the front and back face of the
slider valve 42 are exposed to the same pressure, positive movement
of the slider valve is assured since the back of the slider valve
has a larger surface area than the front. The fully extended
position of the slider valve 42 is determined by the structural
configuration of the sleeve 41. | (3#7 1174 WL\L 43 117)
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[Referring to FIGURE 6, the slider valve 42 is shown in its fully
extended position. In this position, the pressure in the locking
chamber 59 is equal to the pressure in the chamber 34 since the
transverse passage 76, of the slider valve 42, lines up with the
second passage of the chamber 73, as shown in FIGURE 9. The annular
passage 71 that previously provided communication between the
locking chamber 59 and the reservoir, when the piston 32 was in its
locked position, is now sealed off as shown in FIGURE 7. Also, the
chamber 72 is isolated from the chamber 73 by the slider valve 42,
as shown in FIGURE 8. 1 (4#3 27L\L 4 217)
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FIG.1 a hydraulic control device of an electric disconnector,
partially shown as a block diagram, and partially shown as a
longitudinal sectional view, with two different switching positions
of a seated-type valve above each other and separated by the central
axis,

FIG.2 a longitudinal sectional view corresponding to the
longitudinal sectional view of FIG. 1 of a further embodiment of the
seated-type valve, showing two different switching positions
separated by the central axis, and

FIG.3 a longitudinal view of a further embodiment in both
switching p03|t|ons 1 (346744 L561T)
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[The chamber 2 is directly connected via a pressure line 4 with a
pressure source P, e.g. a charging pump. A pressure |ine 4 branches
off from pressure line 4 and leads to a pump port 5 in a housing G
of a seated-type valve V.

In the embodiment shown, the seated-type valve V has an outer
housing AG Into which the housing G is screwed in. The housing G is
formed e.g. by two sleeve-like housing parts 6, 6 ‘ set behind each
other. The housing parts 6, 6 ‘ consist at least e.g. partially from
hardened steel. A slider closure element 7 is slidably provided in
sealed fashion within the housing G and can be displaced between two
positions (upper half, left end position, lower half, right end
position). A cylinder port 8 is provided in the housing G adjacent
to the pump port 5 and separated by a pump valve seat S1 from the
pump port 5. A pressure line 9 leads from cylinder port 8 to the
chamber 1. A pressure line 39 branches off from pressure line 4 °
and leads via a solenoid actuated pilot control valve V, V1 and a
further pressure line 39 ‘ to a control port 10 extending into the
interior of the housing. A guiding section of the slider closure
element 7 is located in this area and equipped with two spaced apart
sealings 11, 12. The free end at the left side of the slider closure
element 7 projects into a chamber 13 connected by a line 14 with a
tank T. A tank valve seat S2 separates the cylinder port 8 in the
housing G from a tank port 15 Which Is connected to the tank |ine
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