Oct. 5, 1943. R. M. NARDONE 2,331,133
: FLUID PRESSURE SYSTEM
Filed Dec. 20, 1940

\=‘%\\ 3

¥ > 3 . Inventor.
By - ]?omeoM /Valdone




Patented Oct. 5, 1943

o o 2331133
. FLUID PRESSURE SYSTEM

Romeo M Na,rdone, Westwood, N..J.,
. Bendix Aviation- Corpora.tlon, South Bend, Ind.,
. a corpora,tlon of Delaware X

Appheatmn December 29, 1940 Senal No 371 046
' (CL 271—59)

2 Cla,lms

“This mventmn relates to fititd pressure systems
and partlcularly to the type of system which in-
C¢ludes @ plurahty of fluid actiiated motors
'adapted to he supplled with- ﬁuld under pressure
from a, smgle source,

An obJect of the 1nvent10n i§ to prov1de riovel
control means ‘for’ selectlvely connectmg the
sevelel ‘miotors éither 1nd1v1dually or 1n groups
Wlth the source of ﬁuld supply

means of novel constructmn and partmularly in=-

volving the housing of a pltirality of valve units
fym a single unitary structufte of cormpact d1men-
sions ‘and relatively simple design.

" TAnother abject of the inventioh is to prov1de

novel means for sealmg such a valve mechamsm o

o minimize the pos51b111ty of leakage therefrom
- further object is to prov1de automatic valve
macharnisn for pe1m1tt1ng 4 diversion of the
flutd vack to the source dfter the fluid motor to
which the filiid. hds been ditetted has moved
through a predetermmed range of movement, and
even though the valve gssocigted. therewith reé-

mains in the posmon prev1ously sele¢ted therefor. ‘

These and’ other objécts of the invention will
become apparént from mSpectmn of the followmg
spemﬁcatmn When read with reférence fo the ac-
companying drawing’ wherein 1 ,1llustrated the

_préferred embodiment of the invéntion. It is to
- ke expressly tiniderstood, however, that the draw-
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ing is for the purbose of 111ustrat10n only, and
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is hot desighed as a definition of the 11m1ts of the-

invertion, reference being had to the apperided
cl'ums ‘for this purpose

In the drawing: ==

Fig..1 i d, top plan.view of a unlt contammg
a plurality of direction controlhng valves adapted
to Gontrol the delivery of, fluid to'a correspondmg

plurahty of ‘motors to be actuated in accordance

with theé invention; -
Fig. 2 is a side or eleVatlonal v1ew of the umt

- shéwn in Fig. 1;
© g, 3 is'a horlzontal sectxonaI View through
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the unit of Figs. 1 and 2, and also shOWS dia- -

grammaptically the connectlons from the source

of fiuid supply to the several units to be actuated ’

in the relationship of sa1d connectlons to the
vali ve mechanism which controls the flow thereto

| Fig. 4 is another view of the valve mecHanism

showing. the mechanism partly. if eIevatlon and
part y in vertical sectlon,.and

g, 518 a séctiongl view . (anng lineé 5—5 of
wig. 1). of one of the individual valvé uhits as it
appears when there. is- mcorporated therein the
atitormatic flow diverting nieans above referred to.
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‘rotatable elements 2l 22 23 and §4 ‘of whil¢

- view shown in Fig. 4. ) .
Referrmg to sald Flg 4 1t w111 be seen that

'on éach of the valvé eIements 2i; 22 and 2
- packing gland 4T occupies the ann“ular spa
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assignor to - B

I the drawxng, referetice
nates a fluid reservoir 1
otitlet coridiit (3 leaditig to a pump i
to supply actua.tmg flliid for a group of
motors iridicated at 14; 15, 16 and I7'in Fg

- the flow of Huid to said units and the return of

finid therefrom being depende‘nt upbn "the: set-»"

tings of ‘the mdmdual valve umts correSpOndmg

thereto r
" ASs shoWn these 1nd1v1dual valve umts 1nclude P

housmg, there befng 51m11ar tapere" .

receive “each of thé valves 2f to. 3% mcluslve
The element 24 is intégral with 2 valve stent 3!'
which extends throug'h'the‘ pbet- thember 28 6
the valve holsihg and has keyed thereto an

‘erating handle 32 having an indicating poiht 33

theresn for reglstry with one or another of the
several markings appearmg on_ the- upper slir=.

face of thé valve holsing ds 1ndlcated in Flg ;
there bemg similar markmgs to guIde t opera-
tof in shifting the valve elements 21,22 and 28 -

by means of the handlés i1, 42 afig 43; respec— -

tively, said handles COrrespo‘ndmfr to the e .
32 of valve 24. Thele is 4 coﬂed comyrémon
spring 44 movntéd in a pocket in the l‘ovve‘r sec=
tion: 29 of the Valve housmg and adapted to bear
at its upper end against theé inner énd of & recess .
46 in the valve element Zlf to yleldably urge 'he )

21; theéré beirig a sbring. actmg correspo

tween the valvé stem 3 and the upper section 23
of the Valve housmg Ports 5( and 52 a1e cht

24 at didmettically oppos1te poitité thefeon and
aré sufficienifly déep so thaf when' the dial flan-'
dle 32 is in . either: extréme posmon (48" rep* e-
sentéd by the placmg of the 1egends i) -
“down” on the upber surface of. thé v e
mg) there is a path estab‘flshed for ffu

servo-motor back to the résérvoir by way of ﬁhe
single outlet port: 61 Which séives all four valve
units 21, 22, 23 and 24 just as the smgIe infet
conduit 60 serves. to feed ﬂuld to all valve umts

. from the pump. 13- by way of the chanriél 63

which extenids centrally through the valve hous-
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ing to the depth indicated at 64, and has branch-
ing therefrom a group of tlansversely disposed
passages 67, 68, 89 and 78, the latter being
shown in Fig. 4 as connecting with either the port
52 or the port 51 of the valve element 24, depend-
ing upon whether the handle 32 is in the “up”
position indicated in Fig. 1, or in the opposite ex-
treme position indicated by the placing of the
legend “down” on the tipper surface of the valve
housing. The passages 67, 68 and 69 have cor-
responding communication with the correspond-
ing ports 8t, 82, 83, 84, 85 and 86 of the valve
units 21, 22 and 23, respectively, and there is a
correspondmg plurahty of outlet passages 91, 92

93 and 94 extending transversely of the’ valve
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housing from the units 21, 22, 23 and 24, respec- -

tively, for a sufficient distance to establish com-
munication with the vertically extending pas-
sages 96, 91, 88 and 99, respectively, the latter
passages leading down to the lower section 29 of
the valve housing where they register with trans-
versely extendxntr passages. (such as that.indi-
cated at 101 in Fig. 4) leading to tbe smgle out-~
let port 61 which is also located in said lower

section 29 of the valve housing; the fluid passing .

through said outlet port 61 being delivered back
to the reserveir 11 by way of conduit 102 as m—
dicated diagrammatically in Fig. 3..

In addition to the packing glands correspond-

ing to the gland shown at 47 as a sealing means .

for the valve unit 24, further protection against
leakage is provided by the sealing gaskets (95
and 105 interposed between the central section
21 of the valve housing and the upper and lower
sections 28 and 28, respectively; the three sections
being clamped together by the pressure applied
thereto when the assembly screws (such as the
one indicated at 168 in Fig. 4) are inserted in the
various screw receiving holes, of which two are
indicated by the reference characters 183 and
{10 in Fig. 3. In addition to the foregoing seal-
ing means, there are sealing gaskets [ provided
between the under surface of each of the valve
handles 22, 41, £2 and 43, on the one hand, and

the upper surface of the valve housing on the .,

other, and pressure is applied to these individu-
al gaskets {11 by the act of tightening the indi-
vidual screws {12 by which each valve handle is
firmly secured against longitudinal & displace-
ment with respect to its associated valve stem.

Referring now to Fig, 5 there is'disclosed there- *

in a construction for the valve unit 22, for ex-
ample, whereby the said valve may act automati-
cally to divert fiuid from the associated propeller
brake controlling unit i5 (Fig. 3) whenever the
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moving element of said unit has reached either

extreme position. As shown in Fig. 5, this result
is made possible by drilling a hole 116 irans-
versely through the valve element 22 at-a point
somewhat above the upper limits of the direc-

tion controlling ports 83 and 84 of said unit, and -

by changing the contour of the element 22 from
conical to cylindrical with different diameters, to
allow downward movement of the valve unit un-
der the urge of the increasing pressure of the
fluid which develops by reason of the continued
operation of the pump {3 after the movable ele-~
ment of the propeller brake actuating unit 15
has reached its extreme position of movement,
assuming that all other outlets for fluid from
the pump 13 are closed off by reason of the set-
ting of the valve handles 41, 43, and 32 in their
respective central, or “ofi” positions as indicated
in Fig. 1; it being understood that when any of

the said valve units are in the “off” position, all

0
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flow therethrough is prevented by reason of the
blocking off of the diametrically opposed pas-
sages in the manner in which the valve element
21 is shown in Fig. 3 as blocking off the dia-
metrically opposed passages 61 and 91, this be-
ing the “off” position of the said valve unit. At
this point it should be noted that certain types
of mechanism to be actuated, such as landing
gear, wing: flaps and tail wheels of an airplane,
may have neutral or central, as well as extreme

‘positions; while other units such as a propeller

brake, for example, have no corresponding cen-
tral pos1t10n and move only from an extreme po-
sition to an opposite extreme position. Thus
with such an installation as is indicated, it will
frequently happen that the three valve units 21,
23 and 24 will be in the central positions in
which all flow therethrough is blocked off while
the fourth valve 22, controlling the application
of the propeller brake, will be in the position
indicated, for example, in Fig. 3 in which there
is commumca’mon between the inlet passage .68
and the outlet passage 140 leading to the pro-
peller brake applymg unit 15 by way of the con-
duit 141, and also communication back to the
reservoir Il from the opposite side of the unit

(5 by Way .of the conduit 142, return passage 143,
the port 83 of the valve 22, and the return pas-
sages 92 and 81 leadmg to the outlet port 61,

and thus hack to the reservoxr by way of con-
duit 102,

It will be apparent that When the umt 15 is
moved to its extreme position corresponding to
the setting of the valve 22, as shown in Fig. 3, no
more fluid can be accepted by the said unit and
accordingly there will be a pressure build-up in
the line 141 and in the passage 140 leading there-
to, which” pressure will be exerted against both
the upper and lower faces of the valve port 84;
but as the lower face of, the valve port is of greater
area than the upper face (due to.the different
diameters of the valve) the tendency of the valve
‘will 'be to move downward against the yielding
opposition of the spring 44. When the pressure
build-up has continued for a sufficient period to
produce. & downward movement sufficient to ex-
pose the transverse passage (16, the fluid will
then have an opportunity to pass directly through
the valve by way of passage 116 and in this man-
ner it will find a return path to the reservoir 11
by way ‘of the return passages'92 and 97 leading
to the outlet port 6f, Thus the fluid supply will
be diverted from the servo-motor 15 and allowed
0 pass directly back to the source 1 by the auto-
matic action of the valve 22 in response to the
build-up of pressure in the line leading thereto.

A clamp 42q (Fig. 1) may be provided to hold
the flange 22b of handle 42 against the sealing
gasket 211, although permitting rotary movement
thereof.  Such rotary movement will be com-
municated to valve 22 by reason of the splined
connection with the shank 22a of the valve.
This splined connection permits relative axial
movement between elements 22 and 22b.

- “What is claimed is:

- 1. A valve mechanism including a plate and a
plurality of openings extending through said plate
to form valve seats, a valve.element rotatable in
each of said openings, each of said valve ele-
ments having outlet means.associated therewith
and also a handle for rotation thereof, means
including a passage extendmg centrally of said
plate to feed fluid directly to any selected one of
said valve elements when said selected valve ele--
ment is rotated to its fluid feeding position, one
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of said valve elements having opposing exposed
areas of different sizes, and means coacting with
said exposed areas to divert fluid flow from said
passage, thereby short-circuiting all of said
valves, in response to a rise in pressure beyond
a certain point,

2. A valve mechanism including a plate and a
plurality of openings extending through said plate
to form valve seats, a valve element rotatable in
each of said openings, each of sdaid valve elements

having outlet means associated therewith ‘and-

also a handle for rotation thereof, and means in-
cluding a passage extending centrally of said
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plate to: feed fluid directly to any selected one
of said valve elements when said selected valve
element is rotated to its fluid feeding position, one
of said valve elements having opposing exposed:
areas of different sizes, means coacting with said
exposed areas to divert fluid flow from said pas--
sage, thereby short-circuiting all cf said valves,
in response to a rise in pressure beyond a cer-
tain point, and means for preventing such diver-
sion prior to a rise in pressure to said predeter-
mined point. -, : .
) ROMEO M. NARDONE,




