E. F. WICHOREK 2,277,573

MULTIPLE DISTRIBUTOR VALVE

March 24, 1942.

4 Sheets—Sheet 1

Filed April 8, 1940

91

e

I

il :

e o TE
£ 250 —

| | = N7

i ssn )

Qﬁ\\\ , ) o
[~

: P 4/ \ e

e T

¥ 1
N
A
— I\
]
Q ‘

T §

L

xBF |

967 : \
A
590

e
78 . \
foyrg
o A7\
177,
6e

/4
i’

N

Treverifor

I

a

P

e

4

Fhrurid P lic/orek



2,277,573

E. F. WICHOREK

MULTIPLE DISTRIBUTOR VALVE

March 24, 1942.

4 Sheets-Sheet 2

Filed April 8, 1940

A3e’

' - Treverelor:
Fhrrured F Wil orek



March 24, 1942. £ r. wicHorex 2,277,573

MULTIPLE DISTRIBUTOR VALVE

Filed April 8, 1940 4 Sheets-Sheet 3

S
.\“‘7///%&1311 i
YT ) y
T\

@
;
R
&

P

PN

® 63 TrevereZor

LB&rretred P Il hor-ek
e fM G % |

&

&2




March 24, 1942.

E. F. WICHOREK

MULTIPLE

Filed April 8, 1940

2,277,573

DISTRIBUTCR VALVE
4 Sheets—Sheet 4

N
\Qk CL OSFD
—335 s£c.

20°_|

i

_jjle i« _ //0 j?e’
AN )
I3 ae HW W
& N I N\ S -
(=4 .
o 79 | i‘gz 16€ e’
77 ) | |
Vit 56
93 (R 1 N
3 1!’ 5
3% 552 f_A 3%
S S I%"' N il
bl 29 iy 16 204
/7<) (=
/24|
4 SN
. .
nor
13¢ 3I5€ 43¢’
§ - '
20’

. O
2 Q
§ 5 -
Q Ny
. (0.
2085 %20 i
p
Q e 794 _| z
3 | ol JE6% 0%
202 77Z ) l(L 5% I6
"IN ez I!! 15
o §® ;! :’ N reveriZor:
—- LY Eolnred W crorek

”@"_/Wﬁw




Patented Mar. 24, 1942

2,277,573

UNITED STATES PATENT OFFICE

2 277,573
MULTIPLE DISTRIBUTOR VALVE

Edmund F. Wichorek, Cleveland, Qhio, assignor to
Pump Engineering Service Corporation, Cleve-
land, Ghio, a corporation of Ohio

Application April 8, 1946¢, Serial No. 328,439
(CL. 277—20)

6 Claims.

- This invention relates to muiltiple distribution
valve assemblies -including an arrangement for
operating the valves in a predetermined related
sequence.

It is an object of this invention to provide an
improved multiple valve assembly capable of de-

livering fluid under pressure from a source of

fluid pressure to a plurality of separate receivers
or fiuid responsive mechanisms in a predeter-
mined related sequence. A further object is to
provide an assembly of the above type effective
to both deliver the fluid to and exhaust the fluid
from a plurality of receivers or fluid responsive
mechanisms in a predetermined related sequence.

Among the more specific objects is the provi-
sion of a novel, compact and efficient disposition
of independent inlet and exhaust-valves in rela-
tion to a common motor driven control member
for effecting the operation of the valves in a
predetermined related sequence. A more specific
object is the provision of such an arrangement
including at least three inlet valves adapted to
separately direct fluid to the receivers or fuid
. responsive devices; and at least three corre-

sponding exhaust valves for discharging said de- 24

vices, together with a single motor operated arcu-
ately adjustable control member effective to open
- one of said inlet valves at a time while the re-
maining inlet valves are maintained closed; and
allowing the exhaust valve corresponding to said
open’inlet valve to-close while maintaining all
of the remaining exhaust valves open. A still
more detailed object is the formation of the con-
trol member in a manner such as to effect quick

or instant closing of said inlet valves and the rela-

tively more gradual opening of these valves; as
well as effecting the quick or.instant closing and
the more gradual opening of the corresponding
exhaust valves.

Other and more soemﬁc objects, advantages
and uses of my invention will become apparent
from a reading of the following specification

taken in connection with the accompanying.

drawings wherein:
. Fig. 1 is an axial section view of a plural valve
assembly incorporating a preferred embodiment
of my invention; )
Fig. 2 is a transverse section taken substan-
tially on the line 2—2 of Fig. 1;

Fig. 3 is a transverse section taken_substa;n- .

tially on the line 3—3 of Fig. 1;.

Fig. 4 is a section taken substantlally on the
line 4—4§ of Fig. 1; and

Pig. 5 is a schematic view showmg a develop-

ment of the functional parts bringing out to ad-
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vantage the correlation and sequence of opera-
tion of the valves.

Referring in greater detail to the figures of the
drawings, the valve assembly proper indicated
generally at 0 includes a housing formed with
a common inlet chamber {{ arranged to be
placed in communication with a plurality of
separate inlet passages or compartments {2a,
{2b, (2c, 12d and {2e, leading to a plurality of
independent pairs of outlet ports {3¢, 13a’ to 13e,
{3e’ inclusively, these ports in turn being adapt-
ed to deliver fluid pressure to individual fluid
receivers or fluid responsive devices indicated
schematically at 28a, 20a’, to 20e, 20e’ in Fig. 5,
this delivery being under the control of inlet
valves 14a, 14D, idc, 14d, and (de, respectively.

Also & common exhaust chamber {5 is ar-
ranged to receive the return. exhaust from the
outlet ports 13a, 13a’ to i3e, 3¢’ inclusive under
the control of exhaust valves I6a to I6e inclu-
sive. The respective sets of valves are provided

~ with spaced opposed valve stems {Ta to {Te and

30

40

18a to {8e inclusive, these stems being under the
confrol -of a disc-like cam. control member in-
terposed therebetween and indicated generally
at 18. This control member is given a particu- -
lar configuration including a novel arrangement
of cams, dwells, and falls, and the valve stems
are arranged with particular relation thereto for
effecting the desired sequence of opersation as will’
be described in greater detail. For turning the
control member at a predetermined speed of ro-
tation there is connected thereto through.the
medium of reduction gearing indicated generally
at 21, an electric motor 22.

Turning now to the detailed construction of

_eontrol member {9 and the relation thereto of

the valve stems, and referring particularly to
Fig. b, it will be seen that in the present embodi-.
ment control member {9 is formed on the upper
side thereof with a cam portion i9a of substan-
tially 20 degrees extent effective to open Inlet
valves 14a to ld4e inclusive in sequence as the
cam is turned to the right, indicated by the arrow

5 in Fig. 5. Cam portion - 19¢ merges with posi-

tive dwell or raised portion 19b of substantially
52 degrees extent, effective to maintain the suc-
cessive inlet valves open for a predetermined pe-
riod of time. The dwell portion 19b merges with
an abrupt drop portion (8¢ which in turn merges
with dormant or inactive portion 19d completely
out of contact with the inlet valves and having
an extent of about 288 degrees. The motor and
reduction gearing are arranged to turn the cam
member at a substantially constant speed of ro-
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tation such that the overall time between the
beginning of the opening of any particular inlet
valve and the closing thereof is about 6% sec-
onds. This leaves 3314 seconds during which each
jnlet valve is maintained closed, a period of one
complete cycle of rotation of the cam member 19
being 40 seconds. Control member {9 on the op-
posite side is formed for cooperation with exhaust
valves 16a to (6e inclusive, and includes abrupt
drop portion 19w effective to permit quick closing
of each of the exhaust valves slightly prior to the
beginning of opening movement of the associated
inlet valve. Drop portion (9w merges with dor-
mant portion {9z effective to permit the exhaust
valve to remain closed during the open position of
the corresponding inlet valve, this being slightly
more than 72 degrees or 624 seconds in extent.
Tt will be noted that there is a slight, though
not appreciable overlapping of the inlet valve
open position by the closed position of the ex-
haust valve. Merging with the dormant portion
9z is a cam portion 19y effective to open the
associated.exhaust valve in slightly less than 20
degrees following the closure of the correspond-
ing inlet valve.
merges with cam portion {9y and is effective to
maintain all but one of the exhaust valves in
open position. From the above, it will be made
to appear that a succeeding exhaust valve (pro-
ceeding from left to right in Fig. 5) is caused
to quickly close substantially simultaneously with

the quick closing of the preceding inlet valve.-

This is followed by the relatively less rapid open-
ing of the exhaust valve corresponding to said

preceding inlet valve and the relatively less rapid ¢

opening of the inlet valve corresponding to said
succeeding exhaust valve.

I have described above in detail the arrange-
ment of one preferred embodiment of my inven-
tion including what is believed to be a new and
improved sequence of operation of the valves by
means of the novel construction and operation
of control member 8. It will nevertheless be
understood that certain of these features may be
- yaried without departing from the broader as-
pects of my invention. For example, the exact
time of opening and closing of the valves and the
number of the valves may be varied. The corre-
lation between the operation of the inlet and

exhaust valves may be varied without departing 5

from the broader aspect of my invention. Other
changes of a similar character will become ap-
parent to those skilled in the art. :

The source of pressure may be any readily
available arrangement including pumping means.
However the present valve assembly will work
to particular advantage in an aircraft system
wherein a single source of pressure is furnished

A positive dwell portion 192 -
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by an accumulator (not shown) maintained .

charged with fluid such ‘as oil under a relatively
high pressure.

Referring now more specifically to the novel
details of construction of valve assembly (0, the

same is composed of a plurality of separable cast-

ings in general axial alignment. These castings
are preferably of a light alloy such as aluminum
particularly where the assembly is for use on air-
craft. A first end casting or housing member 31
has mounted thereoB in generally concentric re-
lationship, a first intermediate casting or hous-
ing member 82 which in turn carries a second
intermediate casting or housing member 33 upon
which there is mounted in concentric relation
an end closure casting or housing member 34,

these castings being fastened together by bolts

60
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36 and 36a and having the usual sealing gaskets
interposed therebetween. End housing member
31 is formed with a fluid pressure inlet port 37
communicating with inlet chamber 11. Centrally,
housing 31 is orificed at 39 for the passage there-
through of drive-shaft #1 in turn journalled at
its outer end in anti-friction bearing 42 received
in a recess 43 in the outer portion of closure
member 31. Intermediate housing 32 is formed
with a plurality of circularly disposed valve seats
4dc to #de inclusive for cooperation with inlet
valves f4a to ide inclusive communicating with
corresponding inlet chambers f2a to {2¢ inclusive
separated by rib-like ‘walls or partitions 46a to
46e inclusive, only some of which are shown in
Fig. 3. '

Housing member 32 is formed centrally thereof
with a recess 41 for the reception of anti-fric-
tion bearings 48 supporting the inner end of
shaft 4! on which in turn is mounted control
member 19. Valve stems (la fo ITe inclusive
and valve stems 8¢ to i8e inclusive extend in-
wardly into juxtaposed position with reference
to control member 19 and are supported in identi-
cal bearing members 52, these valves being urged
to closed position by identical springs 53 as well
as by the inlet pressure acting thereagainst. The
second intermediate housing member 33 is simi-
larly formed with a corresponding number of
exhaust valve seats 54a to 54e inclusive in juxta-
posed relation to valve seats 44a to de and com-
municating therewith through passages 88a to
55¢ inclusive. These valves are similarly urged
to closed position by means of identical springs
56 as well as by means of the pressure acting
thereagainst. The exhaust valve stems (8a to i8e
are likewise mounted in bearings 52 and extend
into the path of cam control member 19. Each
of the valves is provided with a facing material
59 of any well known character such as neoprene
for improving the sealing characteristics. Ex-
haust chamber 15 may be connected with the
atmosphere through outlet port 60.

The motor 22 may be connected with shaft &1
by any desired form of reduction gearing capahle
of producing the reduction required, the form
shown being of a conventional type including a
worm shaft 61 driven by motor 22 and connected
through worm gears 62, 63, 64 and gears 65 and
66..

It will thus appear that I -have provided a
novel arrangement of plural housings, the same

_being fastened together in the manner described,

supporting the inlet and outlet valves and the
control cam member in relationship to one an-
other to provide a construction that is both effi-
cient in operation as well as being readily as-
sembled and disassembled for purpose of mainte-
nance. N

I consider my novel valve assembly as having
general application wherever there is found to
exist conditions which are satisfled thereby,
namely, wherever it is desired to successively
deliver a single source of fluid pressure such as
air under pressure.from a pump or accumulator
to a plurality of separate fluid receivers or fluid
actuated instrumentalities and exhaust fluid
therefrom in a related sequence. I have found
that my valve assembly has particular application
to the_ aircraft problems of delivering air under
pressure to the expansible de-icing shoes (not
shown) carried on the leading surfaces of the
craft. The control of the sequence, the sharp in-
dividual delivery, and the effective transition
from delivery to-a first expansible shoe to delivery
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to a succeeding shoe make my arrangement of
particular importance. Also of notable signifi-

cance in aircraft application is the above pointed
out compactness, resulting in making it possible
to incorporate a large number of valves and the
associated control member in a very small space.

While I disclosed my invention in connection
with a certain specific embodiment thereof, it is
to be understood that the same has a broad
application, obvious changes being apparent to
those skilled in the art and it is intended that
my invention be defined by the appended claims
which should be given a scope as broad as per-
mitted by the prior art.

I claim:

1. In a multiple valve assembly including a
valve housing formed with a common inlet cham-
ber adapted to be placed in communication with
a source of fluid pressure, and at least three
separate compartments, an inlet valve associated
with each compartment for admitting fiuid from
said common inlet chamber to said compartment

and an exhaust valve associated with each com-

partment for exhausting said fluid from said

compartment to the atmosphere, each of said
compartments having . at least one outlet port
adapted to be connected to an external fluid re-
ceiver, and means effective to operate to open
position in succession each of said inlet valves and
to operate to closed position in succession each
of said corresponding exhaust valves, said means
comprising an arcuately adjustable disc-like con-
trol member, said control member being disposed
between said inlet valves and said exhaust valves

. and being formed on one side with a succession

of cam, dwell, and drop portions for coopera-
tion with said inlet valves for operating the same
in a predetermined sequence and formed on the
other side thereof with a. succession of drop,
dwell, and cam portions in opposed relation to
said above named cam, dwell and drop portions
for operating said exheust valves.

2. In a multiple valve assembly including a
housing formed with a common fiuid pressure
inlet chamber and at least three separate dis-
tributing ports for delivering fluid pressure sepa-
rately to a plurality of separate fluid receivers
and exhausting the same therefrom in a prede-
. termined order, means including a corresponding

‘number of valves for admitting fluid from said

commen inlet chamber to said respective ports

- and a corresponding number of separately oper-

able exhaust valves, one associated with éach
distributing port, and means efective to operate
to open position in a predetermined order each
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to permit all but one of said inlet valves to re-

main closed at a particular time, said control -
member being formed on the opposite side there-

of with an abrupt drop portion in substantially

opposed relation to said first cam portion and

effective to permit the respective exhaust valves

to move to closed position slightly prior to the

opening of the corresponding inlet valves, said

drop portion merging with a dormant dwell por-

tion of an extent substantially commensurate

with said raised portion on the opposite side of

said control member and effective to allow the

successive exhaust valves to remain closed dur-

ing the time that the corresponding inlet valve

is open, said dormant dwell portion merging with

a cam portion in substantiaily opposed relation
but slightly beyond said.drop portion on the '
opposite side of said control member, sald cam

portion being effective to again open said ex-

haust -valves, said cam portion merging with a

positive raised portion extending throughout the

remainder of said‘ control member and in turn

merging with said first named drop portion, said

positive raised portion being effective to main-
tain open all of the exhaust valves except the

particular exhaust valve corresponding to the in-

let valve currently being held open. _

3. In a valve assembly adapted to charge and
exhaust s plurality of receivers in succession,
comprising a housing formed with a common
fluiq pressure inlet and a plurality of valve seats
provided with inlet valves delivering to a plu-
rality of corresponding separate compartments,
a plurality of corresponding exhaust valve seats
and valves received thereon cooperating with said

- compartments, each of said compartments hav-
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of said inlet valves and to operate to closed -

position in a predetermined related order each
of said corresponding exhaust valves, said means
comuvrising an arcuately rotatable -disc-like valve
control member formed with a plurality of valve
actuating surfaces for cooperation with said re-
spective exhaust and inlet valves, said control
member- being formed on one side thereof with
a cam portion effective to open each of said inlet
valves in succession, said cam portion merging
with g raised portion effective to maintain each

- of said valves open during a predetermined

arcuate travel of said control member, said raised
portion merging with an abrupt drop portion
effective to permit the inlet valves to quickly

close following cooperation with said raised por-

tion, said drop portion merging with a dormant
dwell portion extending over the remainder of
said control member and merging with said first
cam portion, said dwell portion being effective

86
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‘ing at least one outlet port adapted to be con-

nected to an external fluid receiver, a disc-like
control member formed with valve operating cam
portions, raised portions, and dwell portions,
said portions being disposed between said inlet
and exhaust valves and being effective to simul-
taneously open one inlet valve at a time and to
close the corresponding exhaust valve, the re-
maining inlet valves being maintained closed
and the remaining exhaust valves being main-
teined open for a predetermined fraction of the
rotation of said control member, then being effec-
tive to cause quick closure of said inlet valve
while ‘opening the succeeding inlet valve, said
exhaust valve being opened and the succeeding
exhaust valve being caused to quickly close.

4. In a distributing and exhaust valve assem-
bly adapted to supply fluid to and discharge fluid
from three or more separate fluid pressure actu-
ated instrumentalities in sequence comprising

‘means defining a valve housing with a common

inlet, means defining a plurality of compartments
in said housing, each formed with an inlet valve
seat and an exhaust valve seat in communica-
tion therewith, an inlet valve and an exhaust
valve in cooperation with said respective seats,
and a rotatable disc-like valve actuator disposed
between the effective to control said respective
inlet and exhaust valves in a predetermined se-
quence, said actuator being formed on one side
with a first cam portion effective to successively
open each of said inlet valves, said cam portion
merging with a positive raised portion effective
to maintain each of said inlet valves open for a
predetermined fraction of the total arcuate
movement of said actuator, said fraction not be-
ing greater than one over the number of inlet
valves, said actuator being formed on the other
side thereof with an abrupt drop portion in sub-
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stantial juxtaposed relation to said cam portion
effective to cause & particular exhaust valve to be
- quickly closed slightly prior to the opening of
the corresponding inlet valve, said abrupt drop
portion merging with a dormant dwell portion
of an extent substantially equal to that of the
opposed positive raised portion and effective to
allow said exhaust valve to remain closed during
the open position of the corresponding inlet
valve, said dormant portion merging with a cam
portion effective to open said exhaust valves,
said cam portion in turn_joining with a positive
. raised portion effective to. maintain all but one
of said exhaust valves open..

5. In a casting assembly making up a housing
for a plurality of inlet and exhaust valves, a first
closure casting formed with a common inlet
chamber, a first intermediate casting formed with
a plurality of circularly disposed inlet valve seats
communicating on one side with said common
inlet chamber and on the other side with a corre-
sponding number of separate compartments like-
wise formed in said first intermediate casting,
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sald last named casting being-further formed

with at least one outlet port adapted to com-
municate each of said compartments with a sepa-
rate fluid actuated instrumentality, a second in-
termediate casting formed with a plurality of ex-
haust valve seats corresponding in number to,

"said inlet valve seats and positioned in opposed

relation thereto, said two intermediate castings
each being formed with separate complemen-
tarily located passages placing said correspond-
ing inlet and exhaust valve seats in communi-
cation, a second closure casting formed with an
exhaust port in communication with said ex-
haust valve seats and adapted to deliver to the
atmosphere and means for fastening said cast-

.ings together in assembled relation.

6. The arrangement of castings defined in
claim 5, wherein at least one of said intermedi-
ate castings is axially recessed centrally of said
valve seats to adapt the same for the reception
of g disc-like valve control member between said
two intermediate cestings.

EDMUND F. WICHOREK.



