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1. 
This invention relates to improvements in 

valves for controlling hydraulic jacks such as 
used for example in tractor-implement combina 
tions for raising and lowering implements Sup 
ported from or operated by a tractor. 
The usual hydraulic lift system for this and 

analogous purposes includes, in addition to the 
jack and source of fluid under pressure for op 
erating the same, a manually controllable valve 
by which fluid may be admitted to and allowed 
to escape from the jack as required to operate 
it, and another valve assembly which is ordinarily 
automatically operative and has the purpose of 
normally preventing the escape of fluid from 
either end of the jack in order to maintain it 
in an adjusted position. Our present invention 
relates. more particularly to improvements in the 
latter type of valve and which for convenience 
hereafter will be referred to as a "lock-Out' valve 
since: its purpose is to lock-out the jack from the 
fluid system except when the manual control 
valve is operated. 
The ordinary lock-out valve includes two sep 

arate check valves which normally prevent re 
turn flow from either end of the jack cylinder to 
reservoir or the low pressure side of the System. 
When fluid is to be admitted to one end of the 
cylinder, however, it is obvious that the check 
valve connected to the other end must be un 
seated in order to allow displaced fluid to return 8 
to the reservoir. For this purpose there is con 
ventionally provided an actuator in the form of 
a plunger against one end of which fluid pressure 
is admitted when the manual control valve is Op 
erated to admit fluid to the jack cylinder. When 
pressure is thus applied to the actuator plunger 
it is displaced endwise, and it is arranged to me 
chanically engage and unseat one of the said 
check valves to permit displaced fluid to pass 
through as fluid enters under pressure into the 
other end of the jack cylinder. In the opera 
tion of such lock-out valves as heretofore con 
structed it is found that there is a tendency for 
the actuator plunger to flutter or chatter caus 
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ing very uneven operation of the jack, as well aS . . 
damage to the valves such as to sometimes render 
it inoperative. This fluttering or chattering ac 
tion results from a fluctuating differential in 
pressure on opposite sides of the actuator 
plunger causing it to vibrate back and forth as 
this pressure varies. For example, when the jack 
is to be lowered under load, fluid pressure must 
be admitted at one side of the jack piston while 
fluid is allowed to escape from the opposite side 
thereof. As this condition is brought about, by 
manipulation of the manually controlled valve, 
the lock-out valve actuator. plunger is moved in 
one direction by the pressure of the fluid flowing 
to the jack cylinder so that it unseats the check 
valve connected to the opposite end of the cylin 

... :) 

2 
der enabling displaced fluid to escape therefrom. 
Immediately, however, as the jack starts to lower 
the load, the pressure falls on the side of the 
jack piston to which fluid is being admitted and 
as a result the fluid pressure at the other side 
of the jack piston has a tendency to return the 
lock-out valve toward its starting position. As 
this occurs the check valve previously opened by 
the actuator plunger starts to close which not 
only has a tendency to stop the lowering move 
ment of the jack but results in a reversal of the 
pressure differential on the actuator plunger such 
as to tend to restore it to a position for again 
causing the jack to lower. This action repeated 
rapidly and continuously, will be seen to cause 
uneven operation of the jack and chattering of 
the valve and associated parts such as to mate 
rially interfere with its operation. In fact this 
chattering action is Sometimes So Severe as to 
calise fracture of parts such as hose lines and 
fittings connected to the jack, and aside from the 
loss of time and expense incurred in repairing the 
damage, such breakage is dangerous due to the 
fact that the implemenit or other load upon the 
jack may fall when such damage occurs. 

It is the primary object of our invention to 
provide a lock-out valve mechanism which com 
pletely cures this chattering action and in which 
the actuator plunger is so damped or controlled 
that it can not set up a fluttering action even 
under widely varying load conditions. Another 
object is to provide a lock-out valve mechanism 
which includes also means for metering the flow 
of fluid to and from the cylinder in such manner 
that the movement of the jack will start grad 
ually as the manual control valve is manipulated 
and will gradually accelerate as the movement 
continues. Precise adjustments of the position 
of the implement or other load upon the jack are 
thus made very conveniently. 

It will be evident that the lock-out valve acts 
as a safety valve for the jack in that so long as 
the check valves are closed fluid can not escape 
from the jack and cause it to move in any direc 
tion and particularly in such direction as to drop 
the implement or load. So far as we are aware, 
however, all previous valves for this purposee 
have been remotely located with respect to the 
jack cylinder and connected thereto by the usual 
hose lines and fittings. In such an arrangement 
leakage anywhere in the system, such as micht be 
caused by a broken hose or imperfect fitting will 
allow fluid to escape and the jack to change its 
position so that the safety factor of the lock-out 
valve is largely counteracted. Further in accord 
ance with our invention and as an important ob 
ject thereof we so locate our lock-out valve that 
damage to the fluid lines and fittings will not ren 
der the safety feature of the valve useless. For 
this purpose and reason we mount the lock-out 
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valve directly on the jack cylinder and in di 
rect, intimate communication with the interior 
thereof in such manner that the check valves 
have immediate and complete control over the 
escape of fluid from the cylinder. 
These and other more detailed and specific ob 

jects will be disclosed in the course of the foll 
lowing specification, reference being had to the 
accompanying drawings, in which 

Fig. 1 is a longitudinal diametrical Section 
through a jack cylinder and lock-out valve mech 
anism embodying our invention. The valve 
mechanism is here shown in its normal or in 
operative position. 

Fig. 2 is a similar view but showing the valve 
mechanism adjusted to permit fluid to flow to and 
from opposite ends of the jack cylinder and show 
ing also diagrammatically the pump reservoir and 
connecting lines of the hydraulic system. 

Figs. 3 and 4 are fragmentary croSS Sectional 
views along the lines 3-3 and 4-4 in Fig. 1. 

Referring more particularly and by reference 
character's to the drawing We show therein a jack 
having the usual piston A and piston rod Or 
plunger B adapted to be fluid actuated and con 
lected to the load in any desired manner. For 
convenience herein it is assumed that the load is 
so applied to the piston and plunger that it tends 
to move these parts in the direction opposite to 
that of the arrow in Fig. 2. The piston A oper 
ates in a jack cylinder C which is formed in a 
housing D over which are placed the usual caps 
E, held in place by tie rods F. In the ordinary 
jack such as used in tractor-implement combina 
tions and for power lifts of various other kinds, 
the cylinder housing D or the end Caps E are 
merely provided with conventional fittings (not 
here shown) by which fluid may be admitted to 
folice the piston A and attached plunger B toward 
the other end of the cylinder, and so that fluid in 
this other end of the cylinder may be allowed to 
escape as it is displaced by travel of the piston, 
As shown in Fig.2 a pump G is indicated as having 
a supply line H for supplying fluid under pressure 
to the cylindel While a reservoir I is indicated as 
having a return line J through which displaced 
fluid may be returned to the reservoir. Ordi 
marily there is connected between the pump G 
and the reservoir I and the jack a manually ad 
justable valve, the purpose of which is to connect 
the lines of H and J selectively to opposite ends 
of the jack cylinder and reverse the direction of 
movement of the piston A and plunger B as may 
be required for positioning the load. This valve 
being entirely conventionalis for convenience sake 
not shown herein. 
In accordance with our invention, we provide 

a lockout valve mechanism designated generally 
at and for its accommodation we form an en 
largement ; i longitudinally along one side of the 
jack cylinder housing D and provide such enlarge 
ment with an elongated cylindrical bore 2, the 
opposite ends of which communicate with oppo 
Site ends of the jack cylinder C through recesses 
3 formed inside the end caps E. These recesses 
!3 obviously directly and intimately connect the 
ends of the jack cylinder C and bore 2 and suit 
able gasketS or packing rings 4 are provided to 
prevent the escape of fluid at the ends of the 
Cylinder. It will be evident therefore that by 
thus intimately associating the lock-out valve to 
with the interior of the jack cylinder that no 
intervening hose lines or fittings are required to 
connect the valve and jack and thus that damage 
to such fittings and lines cannot in any way effect 75 
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4 
the adjustment of the jack and its supported load. 
The outer wall of the cylinder housing enlarge 

ment i I is provided at longitudinally Spaced 
points with tapped openings f5 and 6 to which 
the aforesaid supply and return lines H and J may 
be conventionally connected so that fluid may 
flow. into and out of the bore 2 under control of 
the aforesaid manually adjustable control wave. 
Positioned in opposite ends of the bore f2 are end 

i plugs or housings, designated generally at 7 and 
8, having substantially cylindrical cage portions 
9 and 20 the outer ends of which are peripherally 

flanged as designated at 21 and adapted to seat 
in annular recesses 22 formed in the eXtremities 

5 of the bore 2 for their accommodation. It Will 
be understood that When the end capS E are re 
moved these end plugs or housings 7 and 8 may 
be inserted into opposite ends of the bore 2 and 
that when the end caps are replaced they will 
hold the flanges 2 in the annular grooves 22 
thereafter preventing endwise displacement of the 
said housings. The cage portions f 9 and 20 have 
inner ends which are closed except for conven 
tionally formed check valve seats 23 and 24 with 
Which cooperate check valve balls 25 and 26 nor 
mally urged into closing relation with the Said 
seats by expansion coil springs 27 and 28 placed 
between the balls and the end caps E as clearly 
ShoWn. The houlSingS i T and i 8 further haWe 
extensions 29 and 30 which extend in Wardly from 
adjacent the check valve seats 23 and 24 and 
support plugs 3 and 32 which arround their 
peripheries tightly fit the bore 2. It will be 
noted that the aforesaid construction is such that 
the check valve seats 23 and 24 are located out 
wardly with respect to the fluid openings 5 and 
f6 respectively, whereas the plugs 3 and 32 are 
located inwardly thereof. The arrangement is 
further such that the extensions 29 and 30 are 
Spaced inwardly with respect to the openings 5 
and 6 forming chambers 33 and 34 in the bore 
2 which directly communicate with these open 

ings. The check valves are, of course, thus lo 
cated between the openings í 5 and 16 and the 
Opposite ends of the jack cylinder C and the direc 
tion of the opening of the check valves is such 
that they will be seated by pressure of fluid trying 
to escape from the jack cylinder and so will lock 
out the jack from other parts of the hydraulic 
System as previously described. 
The length of the hol's 2 in comparison with 

that of the plugs or housings f9 and 20 is such 
that a third chamber of Substantial length is 
formed between the plugs 3 and 32 at the center 
of the bore and this chamber is hereinafter re 
ferred to and designated as the actuator piston 
chamber or cylinder 35. Movably positioned in 
the chamber 35 is an actuator plunger 36 which 
nicely, slidably fits the interior of the chamber 
and Which is short enough, in comparison with 
the length of the chamber, to have a substantial 
rainge of endwise movement therein. Projecting 
endWise from the centers of the opposite ends 
of the plunger 36 are valve actuating stems 37 
and 38 and the aforesaid plugs 3 and 32 have 
central openings 39 and 45 thro:gh which the 
stems 37 and 38 respectively may freely and quite 
loosely pass. The overall length of the aforesaid 
sterns 37 and 38 is such that, in the normal posi 
tion of the valve with the plunger 36 centrally 
located in the chamber 35 as seen in Fig. 1, these 
stems will project through the openings 39 and 
i0, will traverse the chambers 33 and 34, and 
terminate just inwardly of the check valve seats 
23 and 24. It will be noted that substantially half 
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adapted to selectively engage and unseat the 
check valves, and means separating the first 
mentioned chambers from opposite ends of the 
third chamber but having openings permitting 
restricted fluid flow therebetween, said stems 
having tapering portions operative as metering 
pins for metering fluid flow through the check 
WalVeS. 

2. In combination with a hydraulic jack cylin 
der having fluid inlet and outlet means for Selec 
tively supplying fiuid to either end of the cylin 
der while permitting escape of displaced fiuid 
from the other end, a valve mechanism of the 
character described having separate chambers 
connecting the opposite ends of the jack cylinder 
to said iniet and outlet means, check valves 
normally isolating the chambers from the jack 
cylinder, means forming a third chamber is0 
lated from the other chambers but having Open 
ings permitting fiuid flow from the third cham 
ber at restricted rate, and a plunger operative 
by fiuid pressure in the third chamber and hav 
ing means for mechanically engaging and Selec 
tively unseating the check valves, said means 
isolating the third chamber 
chambers also having openings normally closed 
by check valves but permitting rapid flow of fiuid 
into the third chambe. 

from the other 

i tij 

2) 

3. The combination with a hydraulic jack cyl 
inder, of a valve including a housing having a 
bore communicating at opposite ends with the 
ends of the cylinder and having also fluid open 
ings leading into the bore at spaced points, hous 
ing members in the ends of the bore, Said mem 
bers having check valves normally isolating the 
ends of the jack cylinder from the fluid Open 
ings, said housing members having end plugs 
forming an intervening chamber in the bore, a 
plunger movably mounted in the chamber and 
having stems extending from its opposite ends, 
the Said end plugs having openings to loosely 
pass the stems and permit fluid to flow around 
the stems in the chamber, the Said stems being 
adapted to selectively engage and open the check 
Valves responsive to end Wise movement of the 
plunger by pressure of fluid entering the chan 
ber, and the said stems having passageways for 
connecting the chamber to the Said fluid open 
ings and said passageways being adapted to be 
ClOSed as eithel Stem contacts and OpenS its aS 
Sociated check Valve. 

4. The combination with a hydraulic jack cyl 
inder, of a Valve mechani Sm Of the Character 

... described, comprising a housing aSSembly having 
a bore communicating at its ends With opposite 
ends of the cylinder and having two spaced fluid 
openings, check valves normally preventing fluid 
flow from the jack cylinder to said openings, 
Spaced members in the bore forming a chamber 
between the fluid Openings and said members 
having openings, a plunger movably mounted 
in the chamber and having stems extending 
loosely out through said openings in the said 
spaced members into proXimity to the check 
valves and operative to selectively engage and 
open either check valve upon endwise movements 
of the plunger, Said Spaced members also having 
openings and check valves therein operative to 
admit fluid rapidly into the chamber at one end of 
the plunger and to prevent fluid escape from the 
other end of the chamber except about the 

- Valve stem whereby to damp the movement of 
the plunger. 

5. The combination with a hydraulic jack cylin 
- der, of a valve mechanism of the character de 
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8 
scribed, comprising a housing assembly having a 
bore communicating at its ends with opposite ends 
of the cylinder and having two spaced fluid open 
ings, check valves normally preventing the fluid 
flow from the jack cylinder to said openings, 
spaced members in the bore forming a chamber 
between the fluid openings and Said members 
having openings, a plunger movably mounted in 
the chamber and having stems projecting loosely 
out through said openings in the Said Spaced 
members into proximity to the check valves and 
operative to selectively engage and open either 
check valve upon endwise movements of the 
plunger, said spaced members also having open 
ings and valve means therein operative to admit 
fluid rapidly into the chamber at one end of the 
plunger and to prevent fluid escape from the 
other end of the chamber except about the valve 
stem whereby to damp the movement of the 
plunger, said valve stems having axially extend 
ing passages communicating at opposite ends with 
the associated ends of the chamber and adjacent 
fluid openings but adapted to be closed as either 
stem engages its check valve whereby the plunger 
is permitted to move rapidly in either direction 
until One of the check valves is opened and the 
movement is then retarded by the restricted es 
cape of the fluid around the valve stem, 

6. In a valve assembly of the character de 
scribed for controlling fluid return from opposite 
ends of a jack cylinder, a housing having a bore 
communicating with opposite ends of the cylin 
der, check valves normally preventing fluid flow 
from the cylinder into said bore, Said housing also 
having openings out through which fluid may 
pass under control of said check valves, means in 
the bore forming a chamber into which fluid may 
enter at opposite ends, a plunger in Said chamber 
operative by fluid pressure entering either end of 
the chamber to move toward the other end. and 
having stems adapted to selectively engage and 
open said check valves upon such endwise move 
ment, and said stems having tapering portions 
operative to meter the flow of fluid through the 
opened check valve. 

7. In a valve assembly of the character de 
Scribed for controlling fluid return from opposite 
ends of a jack cylinder, a housing having a bore 
communicating with opposite ends of the cylin 
der, check valves normally preventing fluid flow 
from the cylinder into Said bore, Said housing also 
having openings cut through which fluid may pass 
under control of Said check valves, means in the 
bore forming a chamber into opposite ends of 
which fluid may enter from the Openings, a 
plunger in said chamber operative by fluid pres 
Sure entering either end of the chamber to move 
toward the other end and having stems adapted 
to selectively engage and open said check valves 
upon such endwise movement, and said stems 
having tapered portions adapted to meter the 
flow of fluid through either check valve and to 
increase the rate of flow through the valve in pro 
portion to the movement of the plunger. 

8. The Combination with a hydraulic jack 
cylinder and plunger, of a valve mechanism in 
cluding check valves for controlling the escape of 
displaced fluid from the ends of the cylinder and 
thereby controlling the travel of the plunger, a 
fluid pressure responsive device operative by ad 
mission to fluid to either end of the cylinder to 
Open the check valve to the other end and allow 
displaced fluid to escape, and said device includ 
ing metering elements operative to meter the rate 
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of fluid escape from the cylinder and thereby reg 
ulate the rate of travel of the jack plunger. 

9. For use with a double action hydraulic jack 
having a cylinder and fluid inlets for opposite 
ends thereof, a valve mechanism for controlling 
the flow of displaced fluid from either inlet aS 
fluid is admitted to the other, comprising a pair 
of check valves communicating with the inlets, 
means forming a chamber, a plunger movable 
endwise in the chamber and having partS Opera 
tive to engage and unseat the check valves, and 
three separate means for admitting fluid to either 
end of the chamber for actuating the plunger, 
said means being so operative that first Only tWO 
and then finally one Will permit fluid to eScape 
from the opposite end of the chamber to thereby 
damp the movement of the plunger therein. 

10. For use with a double action hydraulic jack 
having a cylinder and fluid inlets for opposite 
ends thereof, a valve mechanism for controlling 
the flow of displaced fluid from either inlet as 
fluid is admitted to the other, comprising a pair 
of check valves communicating with the inlets, 
means forming a chamber, a plunger movable 
endwise in the chamber and having parts opera 
tive to engage and unseat the check valves, and 
a plurality of means for admitting fluid to either 
end of the chamber to move the plunger therein 
towards the other end, a part of Said means Op 
erating only to pass fuid into the chamberwhere 
by the escape of fluid from either end thereof will 
take place at a slower rate than it can enter the 
other end to thereby damp the plunger move 
ment in the chamber. 

11. For use with a double action hydraulic jack 
having a cylinder and fluid inlets for opposite 
ends thereof, a valve mechanism for controlling 
the flow of displaced fluid from either inlet as 
fluid is admitted to the other, comprising a pair 
of check valves communicating With the inlets, 
means forming a chamber, a plunger movable 
endwise in the chamber and having parts opera 
tive to engage and unseat the check valves, a 
plurality of separate means all operative to ad 
mit a part of the fluid flowing to either end of 
the jack cylinder into a corresponding end of the 
chamber to actuate the plunger, and check valves 
in a part of said means to prevent flow of fluid 
from the chamber. 

12. For use with a hydraulic jack having a 
cylinder and fluid inlets at opposite ends thereof, 
a valve mechanism having a pair of check valves 
normally preventing the escape of displaced fluid 
from either end of the cylinder and means for 
unseating either check valve as fluid is admitted 
under pressure through the other valve to the 
cylinder, comprising a housing having a chamber 
and end closures therefor, said closures having 
openings to permit fluid flow into and out of 
the opposite ends of the chamber, a plunger slid 
able in the chamber and movable endiWise by dif 
ferences in fluid pressure in opposite ends Of 
the chamber, means extending from opposite ends 
of the plunger for Selectively engaging and un 
seating the check valves as the plunger moves 
in the chamber, and a check valve in one of the 
openings in each end closure of the chamber pre 
venting fluid flow therethrough out of the cham 
ber. 

13. For use with a hydraulic jack having a 
cylinder and fluid inlets at opposite ends thereof, 
a valve mechanism having a pair of check valves 
normally preventing the escape of displaced fluid 
from either end of the cylinder and means for 
unseating either check valves as fluid is admitted 
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10 
under pressure through the other valve to the 
cylinder, comprising a housing having a chamir 
ber and end closures therefor, Said closures hav 
ing openings to permit fluid flow into and out of 
the opposite ends of the chamber, a pilunger slid 
able in the chamber and movable end Wise by 
differences in fluid pressure in opposite ends of 
the chamber, check Valve engaging stems extend 
ing endwise from the plunger and operative to 
move toward and engage and unseat either check 
valve as the plunger moves in opposite directions 
in the chamber, and said stems having passages 
opening through their ends and permitting the 
escape of fluid from the corresponding ends of 
the chamber until the stems contact the check 
Valves and the Valves close off the ends of the 
Said paSSageS. 

14. For use with a double action hydraulic jack 
having fluid inlet and Outlet means at opposite 
ends of its cylinder and check Valves controlling 
the fluid flow through Said means and normally 
preventing the escape of displaced fluid from 
either end of the cylinder, a mechanism of the 
character described for opening either check valve 
to permit fluid to escape from either end of the 
cylinder as fluid is admitted to the opposite end 
thereof, the said mechanism including a recip 
rocatable plunger actuated endwise by the fluid 
entering one end of the cylinder to move towards 
the check valve controlling fluid escape from the 
opposite end, stems at the ends of the plunger for 
Opening the check Valves, and Said Stems being 
SO shaped as to control and gradually increase 
the rate of displaced fluid flow in proportion to 
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the distance through which the plunger moves. 
15. For use with a double action hydraulic jack 

having fluid inlet and outlet means at opposite 
ends of its cylinder and check valves controlling 
the fluid foW through said means and normally 
preventing the escape of displaced fluid from 
either end of the cylinder, a mechanism of the 
character described for opening either check valve 
to permit fluid to escape from either end of the 
cylinder as fluid is admitted to the opposite end 
thereof, the said mechanism including a recip 
rocatable plunger actuated endwise by the fluid 
entering one end of the cylinder to move towards 
the check Valve controlling fluid escape from the 
Opposite end, stems on the ends of the plunger 
for engaging and Opening the check valves, and 
the Said stems being So shaped that as they open 
the check valves they Will regulate the flow of 
fluid past and around the stems and the valves 
and gradually accelerate the rate of such flow. 

HENRY A HALLGREN. 
VICTOR. N. ALBERTSON. 
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