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ACCUMULATOR DRAIN (71)   We, CATERPILLAR TRACtOR Co.,  the system can
result in conduits, hoses and a corporation organised and existing under
the like being propelled at high velocity  50 the laws of the State of
California, United  through the air by means of the high pressure States of
America, of 100 N.E. Adams Street,  fluid when these components are discon-
5 Peoria, Illinois 61629, United States of  nected from the system.
America, do hereby declare the invention,   Also, it is advantageous to
have automatic for which we pray that a patent may be  bleed means
available to vent and drain any  55 granted to us, and the method by which
it is  hydraulic line, regardless of pressure, prior to be performed, to be
particularly described  to complete disconnection to prevent spillage, 10
in and by the following statement: -    loss of fluid and hazardous
conditions caused by fluid on the floor upon which maintenance The present
invention relates generally to  personnel or operators could slip.  60
hydraulic systems and pertains particularly   It is a primary object of the
present inven- to a safety connector for use for example for  tion to
provide for such automatic bleeding 15 connecting an accumulator to control
means of hydraulic systems. in such system.
According to this invention, we provide Many hydraulic systems may utilize
accu-  a hydraulic system  having fluid control 65 mulators for
accumulating and maintaining  means, a fluid sump communicating with a
supply of pressurized fluid for ensuring a  the control means, a source of
fluid under 20 supply of pressurized fluid for certain func- pressure, and
conduit means connecting the tions within' the system. Such accumulators
source to the control means, the conduit may be employed in intermittently
operated  means including disconnectable connecting 70 hydraulic systems or
may be employed as  means to enable the source to be discon- a back-up
system in other hydraulic systems. nected from the control means, wherein
the 25 Such accumulators are also frequently em-  connecting means includes
vent means which ployed as a safety means in hydraulic systems
automatically vents the source to the sump should the prime mover supplying
the system  as soon as the connecting means is partially  75 with fluid
under pressure fail so that brakes,  disconnected.- clutches and the like
can be either set or re-   Preferably, the connecting means includes 30
leased and loads which are suspended may  a bore defining an outlet port
communicat- be lowered for safety reasons.         ing with a passage in
communication with the Such hydraulic systems occasionally need  control
means and an annular member en- 80 maintenance or repair of a nature which
gaged in the bore and connecting one end of requires the removal of one or
more com-  the conduit means to the port to establish 35 ponents from the
system. Under such con-  communication between the conduit and the ditions
it is desirable that fluid under pres-  passage, and a vent passage
communicates sure be bled from the  system to reduce waste  with the bore
between the ends thereof so  85 of fluid, or the danger of fluid leaking or
that partial removal of the annular member being sprayed on to an engine
exhaust mani-  from the bore brings the conduit and the 40 fold or the like
with the resultant danger of  bore into communication with the vent pass-
fire. Such systems are frequently such as to  age. maintain fluid pressure
within the accumu-    Two examples of hydraulic systems in 90 lator until
the accumulator is deliberately  accordance with the invention will now be
bled by an operator or maintenance crew. described with reference to the
accompanying 45 It is desirable, however, that automatic  drawings, in
which: - means be provided for bleeding the  accumu-   Figure 1 is a layout
diagram of one hy- lator in case this is overlooked by the oper-  draulic
system ;                    95 ator or maintenaiice crew. Failure to bleed
Figure 2 is a sectional view to' a larger  



2 1,522,946                                     2 scale of the connecting
means in the example  is broken between the member 29 and the of figure 1;
and,                                seal faces 33,   and 34  by partial
disengage- figure 3 is a sectional  view similar to  ment of. the
connecting means fluid, within Figure 2,  but of  an alternative embodiment
the conduit 19 can immediately begin corm- 5 of the connecting means.
municating  with the vent passage .35 which  70 Turning now to fig  1 of
the drawing  communicateswith the interior 15 of housing there is
illustrated a hydraulic system indi-  14 and the sump 23. Thus, the
accumulator cated. generally by the numeral 10 comprising  20 will be
vented automatically  upon partial a pump 11 supplying pressurized fluid by
disengagement or the beginning of removel 10 way of a conduit 12 including
a check valve  of the fitting or connecting means 21.  75 13 to a control
system including a housing    Turning now to the embodiment of Fig. 3 14.
The housing 14 defines a chamber 15 in  an alternative embodiment  is
illustrated which a valve assembly 16 is mounted for wherein equivalent or
identical elements as. in controlling one or more motors, brakes and  the
previous embodiment are identified by 15 clutches or the like for a system.
The valve  the same. reference numerals. In this em- 80 16 is spplied with
fluid by way of an inlet bodiment, the conduit [err] is connected for
conduit or passageway 17 which is in com-  supplying high pressure fluid
from an accu- unication with the supply conduit 12.   A mulator (not shown)
with a passage [err] in a branch passage 18 is connected by way of housing
141 having a vent passage [err]. In 20 detachable conduit means 19 with an
accu- the embodiment a bore 36 concentric with  85 mulator 20. The pump 11
and the accumu- bore [err] includes a tapered shoulder 37 and lator 20 may
both be. generally referred to  a radial shoulder 38 formed between the
bore as sources of pressurized fluid. The detach  36 and the passage [err].
A seal  member 39 able conduit 19 is connected to the passage  fits within
the end of the bore 36 at the 25  18 by way of a port and by means of a
juncture thereof with passage 18 and includes  90 safety connecting means
indicated generally  a substantially conical shaped seal face 40. - at 21.
The safety connecting means may be  A fixture 41 connected to the end of
con- utilized between  any source of pressurized  duit 19 includes a seal
face 42 engaging fluid and  the system or components within  conical seal
face 40 of  the seal member 39. 30 the system, and is not intended to be
utilized  This, fixture 41 is biased into place within  95 solely between
an accumulator, as illustrated. the bore 36 by means of threaded collar 43
The pump 11 draws fluid by way of a con- including external threads thereon
thread- duit 22 from a sump 23 within the housing  ably engaging internal
threads within bore 14.                                     36 and
including a substantially conical 35 The valve assembly 16 can include one
or forward shoulder 44 engaging an abutting 100 more valves and is
operative to communicate  shoulder 45 on the fixture member or fitting
by-means of a plurality of control lines 24, member 41. 25 and 26 for
controlling one or more    As in the  previous embodiment it will be
motors, brakes or the like.            appreciated that when the threaded
member 40   Turning now to Fig. 2. there is illustrated  43 is backed off
from its position within 105 in detail  the construction of the safety con-
bore 36 such that the seal faces 40 and 42 nector assembly 21. The
connector includes  disengage and separate, then fluid within an enlarged
bore coaxially with passage 17  conduit 19 will flow outward through vent
defining a port 27 having internal threads  passage [err] into the sump of
the system. 45 formed therein. A shoulder 28 is formed at   With this
arrangement the accumulator of 110 the juncture of the enlarger bore 27 and
the  the system will be automatically vented as passage 18.
soon as an operator or other person begins A fitting 29 is connected to the
end of disconnecting the connection thereof to the hose or conduit .19 and
defines  a shoulder 30  remainder of the system. 50 which is engaged by a
shoulder 31 of a threaded collar 32. The threaded collar 32    WHAT WE
CLAIM IS: - engages  the abutting shoulder 31 of  the    1. A hydraulic
system having fluid con- fitting 29 and includes external threads co- trol
means, a fluid sump communicating  with operatively engaging the threads of
the bore  the control means, a source of fluid under 55 27 for securing the
fitting 29 within the  pressure, and conduit means connecting the 120 bore
27. The fitting 29 includes an annular  source to  the control means, the
conduit 



seal lip or ring 33 which engages an annular means including disconnectable
connecting disc -like seal 34 against shoulder 28. A vent means to enable
the source to be  discon- passage.35 communicates with the bore 25  nected
from the control means, wherein the 60 outward from the seal 34 and the
seal face 33. connecting means includes vent means which 125 It will be
appreciated that in the  position  automaticaly vents the source to the
sump as shown in Fig. 2 the fluid communicates  as soon as the connecting
means is partially by way of conduit 19 with passageway 17 as  disconnected
long as the members 33 and 34 are in engage-   2. A hydraulic system
according .to claim 65 ment and effective. However, once the seal 1, in
which the connecting means includes a 130    1,522,946
2 scale of the connecting means in the example  is broken between the
member 29 and the of Figure 1; and,                       seal faces 33,
and 34 by partial disengage. Figure 3 is a sectional view similar to  ment
of the connecting means fluid within Figure 2, but of an alternative
embodiment the conduit 19 can immediately begin com- 5 of the connecting
means.                municating with the vent passage 35 which  70 Turning
now to Fig. 1 of the drawing  communicates with the interior 15 of housing
there is illustrated a hydraulic system indi-  14 and the sump 23. Thus,
the accumulator cated generally by the numeral 10 comprising  20 will be
vented automatically upon partial a pump 11 supplying pressurized fluid by
disengagement or the beginning of removel 10 way of a conduit 12 including
a check valve  of the fitting or connecting means 21.  75 13 to a control
system including a housing    Turning now to the embodiment of Fig. 3 14.
The housing 14 defines a chamber 15 in  an alternative embodiment is
illustrated which a valve assembly 16 is mounted for wherein equivalent or
identical elements as in controlling one or more motors, brakes and  the
previous embodiment are identified by 15 clutches or the like for a system.
The valve  the same reference numerals. In this em- 80 16 is spplied with
fluid by way of an inlet bodiment, the conduit 191 is connected for conduit
or passageway 17 which is in com- supplying high pressure fluid from an
accu- unication with the supply conduit 12. A  mulator (not shown) with a
passage 181 in a branch passage 18 is connected by way of housing 141
having a vent passage [err]. In 20 detachable conduit means 19 with an
accu- the embodiment a bore 36 concentric with  85 mulator 20. The pump 11
and the accumu- bore [err] includes a tapered shoulder 37 and lator 20 may
both be generally referred to  a radial shoulder 38 formed between the bore
as sources of pressurzed fluid. The detach- 36 and the passage [err]. A
seal member 39 able conduit 19 is connected to the passage  fits within the
end of the bore 36 at the 25  18 by way of a port and by means of a
juncture thereof with passage 18 and includes 90 safety connecting means
indicated generally  a substantially conical shaped seal face 40. at 21.
The safety connecting means may be  A fixture 41 connected to the end of
con- utilized between any source of pressurized  duit 19 includes a seal
face 42 engaging fluid and the system or components within  conical seal
face 40 of the seal member 39. 30 the system, and is not intended to be
utilized  This fixture 41 is biased into place within  95 solely between an
accumulator, as illustrated. the bore 36 by means of threaded collar 43 The
pump 11 draws fluid by way of a con- including external threads thereon
thread- duit 22 from a sump 23 within the housing  ably engaging internal
threads within bore 14.                                     36 and
including a substantially conical 35   The valve assembly 16 can include
one or forward shoulder 44 engaging an abutting 100 more valves and is
operative to communicate  shoulder 45 on the fixture member or fitting by
means of a plurality of control lines 24, member 41. 25 and 26 for
controlling one or more    As in the previous embodiment it will be motors,
brakes or the like.            appreciated that when the threaded member 40
Turning now to Fig. 2 there is illustrated  43 is backed off from its
position within 105 in detail the construction of the safety con- bore 36
such that the seal faces 40 and 42 nector assembly 21. The connector
includes  disengage and separate, then fluid within an enlarged bore
coaxially with passage 17  conduit 19 will flow outward through vent
defining a port 27 having internal threads  passage [err] into the sump of
the system. 45 formed therein. A shoulder 28 is formed at   With this
arrangement the accumulator of 110 the juncture of the enlarger bore 27 and
the  the system will be automatically vented as passage 18.
soon as an operator or other person begins 



A fitting 29 is connected to the end of disconnecting the connection
thereof to the hose or conduit 19 and defines a shoulder 30  remainder of
the system. 50 which is engaged by a shoulder 31 of a
115 threaded collar 32. The threaded collar 32    WHAT WE CLAIM IS: -
engages the abutting shoulder 31 of the    1. A hydraulic system having
fluid con- fitting 29 and includes external threads co- trol means, a fluid
sump communicating with operatively engaging the threads of the bore  the
control means, a source of fluid under 55 27 for securing the fitting 29
within the  pressure, and conduit means connecting the 120 bore 27. The
fitting 29 includes an annular  source to the control means, the conduit
seal lip or ring 33 which engages an annular means including disconnectable
connecting disc-like seal 34 against shoulder 28. A vent means to enable
the source to be discon- passage 35 communicates with the bore 25  nected
from the control means, wherein the 60 outward from the seal 34 and the
seal face 33. connecting means includes vent means which 125 It will be
appreciated that in the position  automatically vents the source to the
sump as shown in Fig. 2 the fluid communicates  as soon as the connecting
means is partially by way of conduit 19 with passageway 17 as
disconnected. long as the members 33 and 34 are in engage-   2. A hydraulic
system according to claim 65 ment and effective. However, once the seal 1,
in which the connecting means includes a 130    :3
1,522,946                                     3 bore defining an outlet
port communicating 4, in which the vent passage communicates with a passage
in communication with the  with the bore closely adjacent the shoulder
control means and an annular member en-  so that the seal means is
disengaged from the gaged in the bore and connecting one end  shoulder, and
the conduit means and the  35 5 of the conduit means to the port to
establish 'passage are vented immediately unscrewing communication between
the conduit and the  of the annular member is started. passage, and in
which a vent passage com-    6. A hydraulic system according to claim
municates with the bore between the ends  4 or claim 5, in which the seal
means com- thereof so that partial removal of the annular  prises an
annular disc-like seal and an annu- 40 10 member from the bore brings the
conduit  lar seal lip, said annular disc-like seal being and the bore into
communication with the  retained between said shoulder and said vent
passage.                           annular seal lip. 3. A hydraulic system
according to claim    7. A hydraulic system according to claim 1 or claim
2, wherein the source of pressur-  4 or claim 5, in which the seal means
in- 45 15 ized fluid includes an accumulator.      cludes an annular seal
having a substantially 4. A hydraulic system according to claim  conical
shaped seal face and an annular seal 2, or claim 3 when dependent on claim
2, face on a part fixed to the end of the con- wherein the bore is
internally screw-threaded  duit means, the annular seal face engaging along
its length and has an annular shoulder  said conical shaped seal face, and
said annu- 50 20 at one end thereof, the annular member is  lar seal being
retained between said shoulder externally screw-threaded and screwed into
and said annular seal face. the bore from the end of the bore remote   8. A
hydraulic system according to claim from the shoulder and seal means is
pro-  1, substantially as described with reference vided at a forward end
of the annular mem-  to Figures 1 and 2, or Figure 3, of the accom- 55 25
ber and is in engagement with the annular  panying drawings. shoulder for
sealing the conduit means to the passage, the conduit means and the pass-
For the Applicants: - age being brought into communication with    GILL,
JENNINGS & EVERY, the vent passage as the annular member is       Chartered
Patent Agents, 30 unscrewed from the bore.                          53/64
Chancery Lane, 5. A hydraulic system according to claim        London, WC2A
1HN. Punted for Her Majesty's Stationery Office by Burgess & Son
(Abingdon), Ltd -1978. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A 1AY from which copies may be obtained.    


