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This invention relates to hydraulic control 
valves and has particular adaptability in such 
cases as controlling the flow of liquid under Pres 
sure to a hydraulic cylinder adapted to recipro 
cate according toa manual control Or through a 
continuous cycle, Hydraulic motors of the type 
herein contemplated are found, for instance as 
the traversing means for milling machines and 
thelike. 
An object of the inventionis to provide afour 

way valve capable of controlling light or heavy 
pressures with the expenditure of minimum of 
energy andmovement. 
More particularly it is an object to provide a 

four-way spool valve capable of obstructing the 
flow or of divertingit to alternate sides of a re 
ciprocable piston and of venting One side of the 
piston together with solenoid means operable 
through a short travel to control movements of 
said valve. 
Another objectis to provide a control valve ca 

pable of responding promptly without setting up 
a hammeringin the pressurelines. • 
Another object is to provide a general type of 

valve which lends itself to easy changes to ac 
commodate itself to diferent desired sequences 
thus simplifying production from the manufac 
turers” standpoint and renderingit possible to use 
the valve for Widely diferent services Where in 
terchangeable partsare provided. 

Other objects and advantages Will become more 
fully apparentas referenceis made to the accom 
panying drawings Wherein my invention is illus 
trated, and in which 

Fig. 1. diagrammatically show's a typical hy 
draulic system having my improved control valve 
asapart thereof, 

Fig. 2 isa horizontal section taken along the 
line 2–2 of Fig.4, 

Fig. 3 is an end elevation of that end of Fig. 2 
adjacent thereto asillustrated, – 

Fig. 4 isa side elevation, with partsin section, 
of the right end of Fig. 2, and 

Figs. 5 and 6 areviewssimilarto Fig. 2 showing 
modified forms of the invention. 
More particularly, indicates a valve casing 

havinga cylindrical bore 2 therethrough, the bore 
being closed at each end by the cylinder heads 3 
and 4. Aspool valve 5 is slidable in the bore 2. 
This valve is composed of a plurality of landsor 
piston-like portions 6, 7, 8 and 9 spaced from each 
otherby the integralstems 0, and 2. Axially 
through the valve isa passageway 3 open inter 
mediate its end to the space between theportions 
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Tand8 andrestricted tosmall or minute diameter 
towardsitsends by the bored plugs 4 and 5. 
The bore 2 isenlargedat 16 atone end thereof 

forming a shoulder I at a point such that the 
snoulder is coplanar with the end of the portion 

of the valve. Extending outwardly into the 
space 6 isa hollow pugorshaft 18 whichis fixed 
into the bore i3 of the valve. A spring-seated 
wasner 9 is slidable on the plug 18 and seats at 
its periphery on the shoulder 7. The washer 9 
is provlded with holes 19" topermit the free pass 
age of fiuid from one side to the other of the 
washer. Another spring-seated washer 20 is se 
cured to the outer end of the plug 18 anda spring 
2 urges the washers apart and acts to urge the 
valve to the centered position illustrated. The 
bore t3 finds an outiet through the plug 8 into 
the space 6 through an opening 8" in the pro 
truding end of the plug8. 
The casing has a plurality of small bores 

therethrough constituting fluid passages. The 
passage 22 contains fluid under pressure and in 
lets into the cylinder 2 between the piston-like 
portions and 8, the portions and 8 being Suf 
ficientlyspaced sothat the pressure passage 22 is 
always in communication with this space even 
though the valve 5 may be at the maximum of its 
travel in either direction. The passage or bore 
13is thus also in constant communication with the passage 22. 
The valveportion incentered position overlies 

One outletpassage 24 and the valveportion 8 over-. 
lies the outlet passage 23. If the valve 5is moved 
to the left as viewed in Fig. 2 the pressureline 22 
is placed in communication with the outlet 23 
and if moved to the right it is placed in com 
munication with the outlet 24. Drain outlets 25 
and 26 are provided between the valve portions 
8 and 9, and between the valve portions 6 and T 
respectively. 
The cylinderhead 3 hasaninternalshoulder2. ... 

' against which the valve portion 9 abuts wheni 
moved toits extreme position to the left, asviewed: 
in Fig. 2. The shoulder is tapered to form a 
Chamber therearound and an outlet or drain line 
28 leads from this chamber to a further chamber 
29 also formed in the casing. This latter cham 
ber 29 isin the form of a cylinderhaving a cut 
off valve 30 projecting thereinto. The valve 30 
isconnectedat itsupper end to a core 31 movable 
in a coil 32, the coil being connected by lines 33 
and 34 to a source of electrical energy 35. A 
switch 36 in theline 34 opensand closes the poWer 
line. 
Leading from the chamber 6 is an outlet or 

  







4 
ually controlling the passage offluidthrough said 
last-mentioned passages irrespective of the posi 
tion of the valve, the innermost of thepairs of 
lands closing the outlet passages to the passage 
of pressure fluid from the pressure-fuid inlet 
when the valve is in neutral position, and the 
valve being movable longitudinally of the bore 
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to cause either outlet paslage to be opened for 
the passage of pressure fluid from the pressure 
fluid inlet, the other outlet passage, vhen the 
valve is somoved, being connected to the proxi 
mate drain. 

RACY D. BENNET. 

  


