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This invention relates to closed hydraulic sys 
terms in which a master unit-is operable to trans‘ 
mit "motion or power to a motor unit by means 
of a hydraulic ?uid, and it has‘a‘mong its salient 
objects: 
To provide in such a system means for ?lling 

or re?lling the system with the hydraulic ?uid 
without the necessity of disconnecting any of the 
parts or connections thereof; , 
vTo provide in such a system means whereby 

either ‘the master or the motor ‘unit may be 
utilized as ‘the pump'mea'ns for ‘?lling the system 
and ‘creating ‘the ‘initial pressure under which 
thesystem-operat'es. 
To provide in such asystem a pressure-equaliz 

ing mechanism connected thereinto in such a 
way as to automatically equalize the pressure of 
the ?uid in the entire system during the ?lling 
or re?lling vprocess, and which also operates 
thereafter 'to compensate for any volumetric 
changes incident to thermal expansion or con 
traction of the hydraulic ?uid vin said ‘system. ‘ 
In order to fully explain the invention, I have 

shown it connected into such a closed hydraulic 
system, which I will now describe: I 

Fig. 1 is'a schematic representation of vva closed 
hydraulic system, with parts in section, embody‘ 
ing my invention, and in which the ?lling, and 
the pressure-equalizing mechanisms are shown; 
the operating parts being shown in the positions 
occupied during the initial, or in-take stroke of 
thei?lling'process; 
Fig. 2 is a similar view with the ‘parts in the 

positions occupied on the ?lling or pressure 
stroke of said mechanism; 

Fig. 3 is a similar view showing the ‘positions 
of ‘the parts during the pumping or pressure 
creating action of the ?lling operation; 

Fig. 4 is an enlarged cross sectional View taken 
on the line 4--4 of Fig.1; 

Fig. 5 ‘is an enlarged longitudinal ‘sectional 
view of a lock valve mechanism, ‘associated with 
the motor unit, and , 

Fig. '6 is an enlarged fragmentary sectional 
view taken on the line 6-6 of Fig. 1. 
Referring to Figs. 1, 2‘ and 3, the closed 

hydraulic ‘system here represented ‘includes a 
master unit, designated as a whole A, a slave or 
motor unit, designated as a whole B’, a pressure 
equalizing unit or mechanism, designated as a 
whole D, and a ?ller or supply valve mechanism, 
designated as a whole F. 
One side of the master unit A is shown con‘ 

nected ‘by means of pipes ‘C and ‘C’ through the 
supply valve "mechanism'F, and ‘to‘on'e side of “the 
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pressure equalizer ~D. The other ‘side of sa'idi'p'res 
sure equalizermechanism is shown connected by 
means of a pipe G with the other side of said 
master unit A. ‘Said pressure equalizer mecha-, 
nism D is also ‘shown connected "in series by the. 
pipes E and H to opposite‘ sides of the slave unit 
B. The master unit A, and also theesl'ave unit 
B ‘are provided with ‘bypass ‘valve mechanisms 
I ahd‘J of-knowntyp'e. 
The slave unit, however, is provided in its 

lower part with a hydraulic v'alve locking means, 
as shown in enlarged "sectional ‘View ‘in ‘Fig. 5, and 
which‘ is, described in ‘detail in a pending ap 
plicaticn of the present applicant, ‘Serial‘ No 
502,343, new Pat. No. 2,436,009. This hydraulic 
locking ‘means is‘ interposed between the slave 
unit -B and the pipes E and H connected there 
with and controls the ?ow of ?uid to ‘and from 
the cylinder B’ of said slave unit. ‘This is a 
pressure operated control and includes a ?oating 
piston 45 with a piston valve ‘46 at one end cons 
trolling a port '41 ‘to said cylinder B’, with an 
other :piston vvalve '48 ‘at the other end controlling 
a ‘port 49, as clearly shown. ‘Fluid entering from 
pipe connection E ‘between piston 45 and valve 
46 moves them apart, thus opening port 41 and 
allowing ?uid to ?ow up into the cylinder B’. 
At the same time ‘the pressure on. and movement 
ofpiston 45 has also moved valve 48 to uncover‘ 
‘port 49, thus allowing return of said fluid from 
the opposite end of cylinder B’. It 'will be under‘- ‘ 
stood, ‘of course, that the :by-pass valve J will 
have been opened during the ?lling, or re?lling 
operation, and when ‘the air is beingfor'ced out 
of the ‘system through the bleeder ?tting K, as‘ 
before ‘described, and this is being‘accomplished 
without disconnecting the system in any of its 
closed connections. 
Referring ?rst to the ?ller valve mechanism F, 

I will describe the construction thereof which is 
clearly shown in Figs. 1, 2 and 3, and comprises 
a body ‘I, having a longitudinal ‘bore :2 there; 
through, which varies in diameter as shown in 
said view. -An intermediate or connecting ‘bore 
3 is also shown, to which the pipe C ‘is: connected 
with the usual coupling parts, designated ‘as a 
whole \3’. The lower ‘end of said valve body I 
is shown connected with pipe C’, as at C2, and 
is provided therein with a spring-closed ‘check 
valve 4, as shown. Said check valve 1!, except 
when the system is being ?lled, as 'seen in ‘Fig. 3, 
is held off its seat by a pin '5 of triangular form ‘ 
in cross ‘section, mounted ‘for reciprocation ‘in 
the bore 2. ‘ ‘ _ 

‘At its *other "end, :said valve body his preview 
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with a combination valve and ?lling connection 
element 6, in the form of a hollow nipple, 
threaded into the, enlarged end of the bore 2. 
Below the threaded portion of said nipple, it is 
provided with a sealing ring 1. 
Said nipple is also provided with an annular 

reduction, forming the neck portion 8, to provide 
clearance (for a through pin 8’ which operates to 
prevent the nippleifrom being completely-with 
drawn when it is turned outwardly. When said 
nipple is screwed down, as shown in Fig. 3, it 
forces a second valve element I0 downwardly 
against the triangular pin 5, and against the 
tension of the spring l0’, and. opens the valve 
element 4, whereby in?ow from pipe‘C- can pass 
downwardly around said pin 5, and out through 
the pipe C’ to the pressure equalizer D,;as shown.” 
The inner end of the coupling member C? is pro? 
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Fig. 3, and the pumping action is continued. As 
the system is now closed, the effect of pumping 
additional ?uid into the system will be to raise 
the piston 9 in the pressure equalizer D against 
the opposition offered by the spring I I, and since 
the equalizer is connected into the system in 
series by the pipes C’ and E, and H and G, and 
since the two sides of the equalizer are intercon- ~ 
nected through the pipe E and H upon the open 
ing of the by-pass J ', ?uid will be supplied to 
both sides thereof. It will be understood that 
the equalizer here shown is in principle like that 
disclosed for example in applicant’s above men 

_ tioned prior application in that a stepped piston 

vided with a transverse slot 4' so that when'the “ 
valve 4 is seated on the end of the coupling mem 
ber CZ‘?uid flow from the pipe C to the pipe, C’ 
or vise versa will not be prevented. At‘ the same 
time, this seating of the valve ball 4~and the en 
gagement‘therewith of theball'valve I0 and ‘rod 
5- will create a ?rm seating of the ball valve Ill 
against the member 6 to prevent either the 
escape of ?uid or the intake of air. . 

v. “When it is desired to ?ll the system, the screw 
K’ is removed from the bleeder ?tting K, in the 
pipe ‘line G, as shown in Figs. 1 and 2, and the 
by-pass screw J in the motor unit '3 is opened to 
permit ?ow' of ?uid‘from either end of the motor 
unit cylinder B',~whereupon the spring II, or 
other pressure, in the pressure equalizer D, will 
cause its piston‘ 9 to move downwardlyandexpel 
the airor ?uid containedptherein with expulsion 
of a corresponding amount through said bleeder 
unitv K. This pressure equalizer will be described 
in detail later. ‘ ‘ ' I ~ 

=-The-nipple;6iat the upper end of the lapse? 
valve mechanism'F is unscrewed, releasing the 
ballvalves4 and I 0 to operate as check valves 
and-the nipple is then connected withv a source 
of supply of hydraulic ?uid, designated in- a 
general way as a tank or reservoir M, connected 
with the nipple. element 6. 
Uponmovingthe operating'leverL to the left,‘ 

as seen in Fig. 1 which moves its piston P, ?uid 
will'be drawn from the supply M through the, 
nipple ‘element-6,. and the check valve I 0, and 
intolthe-pipeC, as ‘will be clear from the show 
ing“ When said operating‘lever L, and saidpiston 
P are moved to the other end of.:itsvv stroke, as 
seen inFig. 2,‘ the ?uid will be discharged from 
said cylinder andpipe Clthrough ‘the ?llerbody 
I: and the lower check valve 4, and throughpipe. 
C"; to one‘ side of the equalizer D and thence‘ 
through the pipe E to the motor unit B in which 
itv passes through the open by-pass'J’ to the pipe 
Heto and through the other side of ‘the equalizer 
D, and thence through pipe G to the vopposite 
sideof the master unit A. This'constitutesa 
pumping action, as said operating 'lever- L. is 
operated back and forth‘ for drawing fluid-‘from '1 
the: source oflsupply at M into one end of said 
?ller mechanism F, and then forcing‘it'out'at the 
othermend': thereof, said double check valves J I El‘ 
and 4 accomplishing this as suction'and pressure 
arealternately applied to-said body I‘," through 
thepipe C ‘and its connection with said body.fjl.;'~ 
This pumping actionicanvbe kept up until all the 
air is forced out of the entire system‘thr'ough the 
bleeder ?tting K in the return pipe G, leading to 
the master unit A. After this is accomplished 
thescrewvK' is replaced in; the ?tting K, as in 
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‘and cylinder are provided, the diameters of 
which are so proportioned that for a given axial 
movement the same volumetric change is ef 

vfected vin each side of the equalizer. The pres 
r sure ?uid is thus ?lled up therein to whatever 
predetermined height desired, and this can be 
determined or measured by insertinga, measur 
ingrod through the opening I2 in the cap ‘I3 of; 
the pressure equalizer and which is normally 
closed by a screw plug I4, after which thenipple 
element 5 and its valve seat ‘6’ of said ?ller 
mechanism is screwed down into the body mem 
ber .I as far as it will go, and as seen in Fig, 3,-v 
wherein, the valve I0 is vclosed against its ~Valve 
seat 6’ in the inner end of said nipple element 6, 
and the, other valve 4 is held away from its upper 
seat,»and willzbe seated on the slotted upper; end’ 
4’ of the coupling element 02, whereby ?ow or 
?uid from pipe C and out through pipe C’ to the 
‘pressure equalizer is not interfered with;,as will. 

,‘ be understood from the showing made; inzli‘lgs. 1, 
2 and3. ~ - = - ~ 

1‘- will nowljdescribe the pressure‘ equalizer 
connected into the system here illustrated forjthe' 
purpose of equalizing the pressures on-both sides 
of‘ the system andfor compensating for'volue 
metricchanges by reason of thermal expansion 
or contraction ;of the hydraulic ?uid filling‘ the 
system.‘ This mechanism is shown in Figs- 1-,;2 
and 3 and includes abody l5 having therein two 
reservoir portions'or piston chambers I6 and I1’ 
of different diameters, as shown, with a piston? 
moving therein, and having two different 'por- . 
tions adapted to the different parts of said piston , 
chambers,lwhereby said chambers Iii-and I‘! are 
simultaneously, and» equally increased ' andy- de~~ 
creased in volume‘by the movement of said piston 
‘9. Said piston 9 is provided with sealing rings 
I8 and I9 near itsopposite ends; These operate 
in the two portions of said piston‘ chambers‘ I6 
and I1. ‘ ‘- ‘ ' ‘i 

A ‘cap'I3 is shown secured to ‘the top of’ said _ 
body I 5 by means of the screws 28, '20, ‘and within 
which is a coiled spring I I operating on the upper 
end of said piston.‘ . - ‘ . 

The lower end of said pressure equalizer'is pro 
vided with four connections as C’, E, and‘ H and 
G, with which the pipes C’, E, H and G are. con- Y‘ 
nected in series through the two chambers I6 
and I1, of saidequalizer, as indicated in the ‘sec 
tional view in Fig. 3.’ ,, 
Thev pumping action incident to ?lling the 

system is'continued with expulsion :of ?uid out. 
ofv the'bleeder port invthe ?tting K. until it‘is, 
certain that ajllentrapped air has been expelled‘ 
.after which the plug K’ is replaced'and'more' 
?uid pumped into the system against the spring 
imposed pressure of the equalizer as above ex 
plained. After the ?lling operation has been 
completed and "the inlet closed by screwing down ' 
the ?tting 6, the pistons of the master and motor ' 
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‘units are moved to the same end of their strokes 
after which the by-pass J’ is closed by the valve 
J and thereafter the two units will move in 
synchronism. 
Thus it is that there has been provided in a 

motion transmitting system, means whereby the 
reciprocations of one of the units (master or 
motor) may be utilized for introducing ?uid into 
the system and for creating the necessary initial 
pressure in the system thus eliminating the 
necessity of providing auxiliary pumping means 
heretofore required for that function. 

I do not limit the invention to the details of 
construction and arrangement shown and de 
scribed for illustrative purposes, except as I may 
be limited by the hereto appended claims. 

I claim: 
1. In a pulsator system comprising a master 

unit, a motor unit connected thereto for actua 
tion thereby, and a pressure maintaining and 
equalizing means connected in series between 
said units, the combination of valve means inter 
posed between said master unit and said equaliz 
ing means comprising a body member having a 
port connected to said master unit, a second 
port communicating with said ?rst port and con 
nected to said equalizer, a third port communi 
cating with said ?rst port and adapted ‘to be 
connected with a source of supply, a spring 
pressed check valve in said third port arranged 
to prevent out?ow therethrough, a spring pressed 
check valve in said second port arranged to pre 
vent flow therethrough frOm said equalizer to said 
master unit and means associated with said valve 
body constructed and arranged to unseat said 
last named check valve. . 

2. In a pulsator system comprising a master 
unit, a motor unit connected thereto for actua 
tion thereby, and a pressure maintaining and 
equalizing means connected in series between 
said units, the combination of valve means inter 
posed between said master unit and said equaliz 
ing means comprising a body member having a 
port connected to said master unit, a second port 
communicating with said ?rst port and connected 
to said equalizer, a third port communicating with 
said ?rst port and adapted to be connected with 
a source of supply, a spring pressed check valve 
in said third port arranged to prevent out?ow 
therethrough, a spring pressed check valve in 
said second port arranged to prevent ?ow there 
through from said equalizer to said master unit 
and adjustable means associated with said check 
valves, operable in one position of adjustment to 
release said check valves with resultant conver 
sion of said master unit to a pump means for 
?lling said system and operable in another posi 
tion of adjustment to disable said check valves 
with‘ resultant operation of said master unit in 
its normal function of controlling the movement 
of said motor unit. 

3. In a pulsator system, comprising a master 
unit including a cylinder, and a double acting 
piston reciprocable therein, a motor unit com 
prising a cylinder and a double acting piston re 
ciprocable therein, ?uid conduits connecting the 
ends of the master unit cylinder with the ends 
of the motor unit cylinder, the combination of 
valve means interposed in series in one of said 
?uid lines; said means comprising a valve body 
having ports connected to the ?uid line in which 
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it is positioned and a third port adapted to be 
connected with‘ a source of ?uid supply, check 
valve means in said valve body for controlling the 
?ow of liquid through one of said ?rst named 
ports and said third port and adjustable devices 
associated with said check valve means operable 
in one position of adjustment to release said 
check valves with resultant conversion of said 
master unit to a pump means for ?lling said sys 
tem and operable in another position or adjust 
ment to disable said check valves with resultant 
operation of said master unit in its normal func 
tion of controlling the movement of said motor 
unit. 

4. A valve means adapted to be connected in 
series in one line of a hydraulic system, said 
means comprising a valve body having a pair 
of communicating ports adapted to be connected 
to the adjacent ends of said ?uid line and a 
third port adapted to be connected to a source of 
fluid supply, a check valve disposed between said 
pair of ports, a second check valve associated 
with said third port arranged to permit ?uid ?ow 
from said source of supply, and devices associated ‘ 
with said check valves operable in one position 
of adjustment to disable said ?rst named check 
valve and to lock said second named check valve 
against its seat and in another position of adjust 
ment to release both of said valves for free oper 
ation as check valves. 

5. A valve means adapted to be connected in 
series in one line of a hydraulic system, said 
means comprising a valve body having a bore 
extending th'erethrough, one end of said bore 
being adapted to be connected to one end of said 
?uid line, means at the other end of said bore 
affording connection with a source of ?uid sup 
ply, a second port in said valve body adapted to 
be connected to the adjacent end of said ?uid 
line, and communicating with said bore, a valve 
seat, a spring pressed check valve engageable 
with said seat and operative when seated to pre 
vent ?uid ?ow from said ?rst named end of said 
bore to said second port, an abutment in said 
bore at the side of said check valve opposite said 
valve seat, a second check valve, a seat for said 
second check valve associated with the other end 
of said bore and manually operable means thread 
ed into said body effective in one position of ad 
justment to position said ?rst named check valve 
against said abutment and to lock said second 
named check valve against its seat and effective 
in another position of adjustment to release said 
check valves for yielding engagement with said 
valve seats. 

ARTHUR E. KREM'ILLER. 
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