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[ 5 7 ] ABSTRACT 

A relay construction having a housing provided with 
ports therein and with valve means being disposed in 
the housing and being interconnected with the ports 
by internal passages provided in the housing. The 
housing includes a plate that is adapted to be selec— 
tively repositioned relative to the remainder of the 
housing to change the path arrangementof the pas 
sages and, thus, the operating function of the relay 
construction, the plate being adapted to be rotated 
about a longitudinal axis of the housing to various se 
lected positions and also being adapted to be disposed 
in different stacked relations with the remainder of the 
housing along the longitudinal axis thereof. 

13 Claims, 23 Drawing Figures 
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RELAY CONSTRUCTION AND METHODVOF 
MAKING THE SAME 

This invention relates to an improved relay construc 
tion and to an improved method for making such ‘a 
relay eonstructionvor the like. _ 

It is well known that relay constructions havetbeenv. 
provided wherein each has a. particular operating func 
tion. For example, relay constructions have been pro 
vided that will each act as a normally closed relay 
wherein ?uid from a source is not interconnected by 
the particular normally closed relay‘to a ?uid, operated 
control device until a fluid signal is directed to such 
relay construction. Similarly, normally open relay con 
structions have been provided whereneach intercon 
nects the fluid source to the fluid operated control de 
vice only when a ?uid signal is not being .received by 
the particular relay construction-._ Also, relay construc 
tions have been provided‘rwhere eachv provides a divert 
ing function. such as where the particular relay con‘ 
struction would direct the source of ?uid to-only one 

10 

20 

?uid operated control device when the relay construc- ' 
tion is not receiving a ?uid signal andwill direct the 
?uid source to only another ?uid operated control de 
vice when the relay construction. is receiving a ?uid sig-_ 
nal. - 

It a feature of applicant‘s companion patent applica 
tion, Docket No. 2332-FS, filed Jun. 27., 1973, Ser. No. 
3773.94l, now U.S. Pat. No. ~3.857,,41] to provide a 
single relayconstructionfor providing the function of - 
a normally closed relay, anormally openrelay, and a 
diverting relay so that the single relay construction canv 
be utilized to function. selectively ,as a normally closed 
relay, as a normally open relay or as a diverting relay. 
The above feature isaccomplished, by utilizing the 

ports of the housing in a different manner as well as by 
utilizing a unique diaphragm member-of the housing‘ to 
provide balancing means for the‘ poppet valve member 
of the valve means of the housing as will be apparent 
hereinafter. . , » ‘. I 

It is also well known that relay constructions-have 
been.provided that willeach act as a normally open 
relay with an upstream ori?ce so that an alarm or.indi 
cator will be directlyinterconnected to the ?uid source 

25 

30 
o 

35 

40 

45 
through the normally (open, relay‘ construction unless“ 

the same is, transferred by a detector being disposed'in a closed position thereof and thus causingthe supply 

pressure to transfer the relay construction to a closed 
position thereof by feeding supply pressure from they 50 
supply port through an upstreamorifice to the?uid op- ‘ 
crating chamber thereof. Conversely,--relay construct 
tions have been provided that will each act as a ‘nor 
mally closed relay with an upstream ori?ce so that the ‘ 
?uid supply is prevented from being'interconnected to 
an alarm as long as a detector is in anopen position so 
that ?uid normally ?owing from the supply " port 
through an ori?ce to the ?uid operating chamber’of the 
relay construction is continuously 
open detector. ’ I v , g a i a I . 

Also. relay constructions have been provided: that 
will each act as a normally closed relay with a down 

bled through -.the_ ' 

55 

. 2 

?uid operating chamber to lock the relay construction 
in its open- condition. ‘ - 7 

Accordingly, it is a feature of this invention to permit 
the single relay construction of the aforementioned pa 
tent application, Docket No. 2332-FS, to'further act 
selectively as a normally open relay with an upstream 
orifice, a normally closed relay with an upstream ori 
free or as a normally closed relay with'a downstream 
ori?ce. . - > ' 

_Another feature of this invention is to provide a 
method for making such a relay construction or the 
like. - . ' ' 

In particular, the relay construction of this invention 
has a housing provided with port means and with pas 
sage'means and valve means interconnected with the 
port means. The housing has control means therein for 
causing the relay construction to selectively act as a 
normally closed relay, as a normally open relay, or as. 
a diverting relay so as tobe considered as a general pur 
pose relay as willbe apparent hereinafter.. Such control : 
means comprises a balancing means for, a movable 
valve member of the valve means, the balancing means 
being adapted to balance thevalve member only when 
the relay construction is acting as a normally open relay 
or as a diverting relay whereas when the relay is acting 
as a normally closed relay, the balancing means does 
not act on the valve member. . _ _ . 

The'housing means includes a part thereof that is 
adapted to be selectively repositioned for changing the 
path arrangement of the passage means and, thus, the 
operating function of the relay construction, one .se 
lected position of the movable part ‘of the housing 
means causing the relay construction to operate as the 
above-described general purpose- relay, another se-vv 
lected position, of the movable part of the housing 
means causing the ‘relay construction to operate ‘as a . 

I normally open relay with an upstream ori?ce, another 
selected position of'the movable part of ‘the housing 
means causing the relay construction to operate as a 
normally closed relay with a downstream orifice and 
another .selected position'iof the movable part. of the 
.housing means causing the relay construction to oper 
ate as a normally closed relay with an upstream ori?ce. 
Accordingly, it is an‘ object of this invention‘ to pro 

vide ' an ‘improved relay construction having one or 
more of the novel‘ features set 
ter shown or described. ’ , I 

Another object of this invention is to provide an im 
proved method for making such'a relay construction or 
the like. 

1 Other objects, uses and advantages of this invention 
are apparent from a reading of this description, which 
proceeds with reference to the accompanying drawings 
forming a part thereof and wherein: ' 

FIG. I is a cross-sectional view of the‘improved relay 
construction of this invention. 
FIG. 2 is a’reduced bottomv view of the relay con 

' struction of FIG. I. 

60 

stream ori?ce wherein once the relay is transferred by '7 
having a ?uid signal directed to the ?'uidl‘operat'ing 
chamber of the relay, the relay construction‘ opens the 65 

?uid supply to the control port and the ?uid in the con? 1 , 
trol port is bled through a downstream ori?ce to-the 

FIG. 3 is a reduced cross-sectional view taken on line 
3-3 of FIG. 1. 
FIG. 4 is a reduced, fragmentary, exploded perspec 

tive view ‘illustrating certain parts at the bottom of the 
relay construction of FIG. I. ‘ 

_ FIG .5- is'a reduced view similar to FIG. I and illus 
trates therelay construction when acting as a normally‘ 
closed relay and with the signal means thereof in an 

forth above or hereinaf- ’ 
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FIG. 6 is a view similar to FIG. 5 and illustrates the 
relay construction acting as a normally closed relay 
with the signal means‘in- an f‘on" condition] ' ‘ 

FIG. 7 is a view similar to FIG. 5 and illustrates the 
relay construction acting as a normallylopen relay with 
the signal means in an “off” condition. ‘ ' 

FIG. 8 is a view similar to=FIG. 7 and‘ illustrates the 
relay construction acting as a normally'open relay with 
the signal means in an “on” condition. 
FIG. 9 is a view similar to FIG. 8 and illustrates the 

relay construction acting as a diverting relay‘with‘ the 
signal means in an “off” condition. y ' I 

FIG. 10 is a view similar to FIG. 9 and-illustrates the 
relay construction acting as a‘div'erting relay with the 
signal means in an ‘"on" condition. I ' ' 

FIG. 11 is a view similar to FIG. 3 and illustrates the 
relay construction when converted to a normally' open 
relay construction with an upstream ori?ce. " 
FIG. 12 is a view similar to FIG. 4 and illustrates the 

plate parts of the relay construction when acting in the 
condition illustrated in FIG. 11; ‘ ‘ ‘ 

FIG. 13 is a view similar to FIG. 5 and illustrates the 
relay construction acting as a normally open relay con 
struction‘ with ‘an upstream ori?ce and with the detec 
tor in an‘“open” condition thereof. 
FIG. 14 is a ‘view similar to FIG. 13 and illustrates the 

relay construction of FIG. 13 when the detector is in_ a 
“closedwcondition thereof. ' i ‘ I ' 

FIG. 15 is a fragmentary view similar to FIG. 1 and=30 
illustrates the 'relay construction when the'same has 
been changed to ‘operate as a' normally closed relay 
with an “upstream ori?ce. I ‘ I _ i \ 

FIG. 16 is a reduced cross-sectional view taken on 
line l6-l6:’of FIG. 15. 
FIG. '17 is a view similar'to FIG. 12 and illustratesv the 

plate parts of the relay construction ofFIG. '16., 
FIG. 18 is a view similar to FIG.‘ '13 and illustratesthe , 

20 

25. 

35 

relay construction acting as a normally closed relay _ 
construction with an upstream ori?ce and with the de 
tector in an “open" condition thereof. H I 

FIG. 19 is a view similar to FIGFIK‘S and illustrates the 
relay construction of FIG. 18 when the detector is in a 
“closed" condition thereof. I 

FIG. 20 is a view similar to FIG. 19; and‘ illustrates‘the, 
relay construction, when acting as normally closed 
relay construction with a downstream ori?ce. , . 

FIG. 21 is‘a view similar to FIG. 17 and illustrates the 
position of the plate parts of the relay construction of . 

' _ 50 FIG. 20. . . 

FIG. 22 is a view similar to FIG. 5 and illustrates the 
relay construction when acting'as a normally vclosed 
relay construction with a downstreamorifice and with 
the signal in an “off” condition.‘ I . 
FIG. 23 is a view similar to FIG. 22 and illustrates the 

relay construction of FIG. 22 when the ‘signal is in an 
“on" condition. _ - 

While the various features of this invention are- here-. 
inafter described and illustrated as providing a relay 
construction for acting as a general purpose relay. as a 
normally closed relay with anupstream ori?ce, as a 
normally open relay with an upstream ori?ce or as a‘ 
normally closed relay with a downstream ori?ce, it is to 
be understood that the various featurcs'of this‘ inven 
‘tion can be utilized‘ singly or‘ in =any combination 
thereof to provide other types ‘of relay constructions if 
desired. . i . 

40 

60 

65 

4 
Therefore.‘this'inventionis not to'be limited to only 

the embodiment illustrated in‘ th'edrawings. because 
the drawings are merely utilized to illustrate one of the 
wide variety of uses of this invention. I 

' Referring now to FIG. 1, the improved relay con 
struction of this invention is generally indicated by the 
reference numeral ‘20 and comprises a housing means 
21 formed from a plurality of parts disposed in stacked 
aligned'relation and being suitably secured together by 
conventional threaded fastening means 22. ‘ v 

For example, the ‘housing means 2] can comprise a 
plurality-of parts 23, 24, 25,‘ 26 and 27v disposed in 
stacked aligned relation ‘with ?exible gasket or dia 
phragm sealing means 28, 29, 30 'and 31 respectively 
disposed therebetwe'en 'as illustrated "to ?uid seal the 
parts 23-27 together \vhen the same are secured to 
gether by the ‘fastening means 22. ' i ' 'i ' ' 

The housing means 21 of the relay construction 20 is 
provided with ?ve ports 32, 33, 34, 35‘and'36 intercon 
necting with‘passage means and valve m’eans'formed in 
the housing means 2I‘and being respectively generally 
indicated by the reference numerals'37 and 38. 

The-passage‘rrieans‘ 3790f the relay construction 20 
de?nes a stationary valve seat 39 in the‘housin‘g means 
2] which is adapted to be opened and closed by a pop 
pet valve member 40 normally urged to its closed posi 
tion'again‘st the valve’ seat 39 a’ compression spring 
41 having one end 42 bearing against the poppet valve 
member 40 and the other 'end 43 bearing against a 
housing part 44 held‘stationary in the housing part 25. 
The housing part 44' has'a-passage 45 passing there 
throu'gh and loosely receiving a steam portion 46 of the 
poppet valve member 40 so ‘as to guide axial movement‘ 
thereof relativei‘to the‘valve seat 39'.‘ ' i ' ' ~ ' 

The<poppet valve member 40 ‘is- disposed within' a 
chamber 47 formed in'the housing means 21 and being 
?uidlyinterconnected by a passage 48 ‘of the passage 
means 37 to the port 32,-the housing part 44 having a 
‘suitable passage 49 formed therethrou'gh so that the ‘en 
tire poppet valve member 40 and its stem 46 will be 
completely surrounded 'by the ?uid pressure in the 
chamber 47 under certain conditions asv'rwill be appar 
ent‘hereinafter. ' ‘ ' ' 5 ' '_ 

The valve seat 39‘of the housing means 21 is adapted 
to‘?uidlyv interconnect the chamber 47' with another 
chamber 50 of the housing means 21 when‘ the valve 
seat 39 is in an open condition, the chamber 50 being 
interconnected bylthe' passage 51 of the passage means 
"37 to the port 35 as illustrated. 

The valve means 38 of the relay construction 20 in 
cludes a tubular member 52 being seeiired at its upper 
end 53 to an'end‘plate 54 that closes‘ off the upper end 
53 of the tubular member 52 and is adapted to be dis 
posed against the ?exible diaphragm 29 ‘as illustrated. 
The housing means 2] provides two annular sealing 

means 55 and 56 to seal along the tubular member 52 
in'axial spaced relation‘th'er‘ewith while permitting the 
tubular member 52 to move axially relative thereto, the 
sealing means 56 sealing the chamber 50 from another 
chamber 57 formed in the housing means 21 and being 
interconnected by a passage 58 of- the passage means 
37 to the port '33.‘ The other annular‘ sealing means 55 
.?uid seals the chamber 57 from'another‘ chamber 59 
formed in the housing means 21 and being intercon 
nected by a passage 60 of the passage means 37 to the 
port 36. ' ‘ - ' 
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The chamber 59 is ?uid sealed by the‘diaphragm 29 
from another- chamber 6l~formed in-the"'housing means 
21 and de?ned between the ?exible‘diap'hragrn- 29 and 
the end‘ plate 23*of the housing m'eans2-l. A‘ suitable 
formed passage 62 of‘the passage means 37 ?uidly in 
terconnects‘the chamber 61 to the port '34. ~ 
The sealing means 56 for the. tubular‘ member 52 

comprises an annular packing or‘ sealing means 63>re 
ceived 'in‘an annular recess 64' formed "in'the housing 
part 25 intermediate the chambers 50 and 57 andv being 
held- therein-by an annular retaining ‘ring 64 urged 
toward a'shoulder 65 of the housing means-2'1 by. a 
compression spring 66'. 1 - 

The annular sealing means 55 includes an‘ ‘annular re 
tainer 67'having an annular groove 68 therein=receiving ' 
an annular packing‘ or sealing means 69,1the retainer 67 
having an annular ?ange 70 held against an annular 
shoulder 71 of the housing 21 by a snap split-ring 72. 
The lower end 73 of the tubular member 52 acts'as 

a movable valve seat and is adapted tofengage against 
a resilient upper end 74 of the' poppet valve member 40 
to have the end 73 closed .by the valve member’ 40 
when the movable valve'seat 73 is moved downwardly 
through the valve seat 39 in a mannert‘he‘reinafter de 
scribed, the valve seat 73 leading to ‘the interior of the 
tubular'member 52 with the‘in'terior ‘of the tubular 
member 52 being‘ adapted to be fluidly connected to 
the chamber 57 by opening means 75 formed through 
the tubula'r'memberv52 as illustrated. f 4 '- -" - 

The movable‘valve seat 73 is normally‘u'rged to the 
open‘ condition-illustrated'in FIG. 1 bye-compression 
spring 76 having one end 77 bearing against the end 
plate 54 and the other end 78 bearing‘ against the sta 
tionary vretainer 67 a's'illustrat'ed whereby'the compres 
sion spring 76 tends to move-the-diaph‘ragm 129 in-its 
“up” condition-as illustrated in FIG. 1 and thereby re 
duce the volume of the chamber 61 as‘ will be ‘apparent 
hereinafter. ' ' ‘ 1 ~ - t -' 

The lower ?exible diaphragm 30 separates the cham— 
ber 47'from another chamber 79 of the housing means 
21‘ that is de?ned between "the ?exible‘ diaphragm 30 
and the'end plate'27, the chamber 79 being intercon 
nected by a passage 80 of the ‘passage means 37, as welI 
as by a cutout 81 in the ?exiblegasketi3l, to the port 
33 and, thus, to the chamber '57 as illustrated. I l 

'The ?exible diaphragm 30"and its’associated cham~ 
ber 79 are adapted to act'a‘s a ?uid balancing means for 
the poppet valve member 40 in a manner-hereinafter 
described whereby when ?uid pressure is received in 
the chamber 79, the side 82 of the ?exible diaphragm 
30 is‘ urged upwardly by such ?uid pressure ‘against the 
end 83 of the poppet valve member 40 to ‘tend to .urge 
the poppet member 40 toward its Yelosed: position 
against the valve seat 39 for a purpose hereinafter de 
scribed whereby the force of the ?uid in - balancing 
chamber 79 tends to balance'the force of 'any ?uid- in 
the chamber 50 tending to'move the valve member 40 
away from the valve seat 39. 
From theabove, it can- be seen that the relay con 

struction 20‘of this invention can be formed from are] 
atively small’numbe'r' of parts and can be'operated as‘a 
general purpose "relay that‘can function as a normally 
closed relay. as a’ normally: open relay or as a diverting 
relay ‘in a manner now to be described by merely 
changing the port interconnection'thereof?tf” '1 I *’ ‘ 

When it is desired to utilize'the rclayc'onstruction 20 
of this invention as a normallyfclosed'relay-the port~32 

25 
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6 
is-inter'connected to=a ?uid source 84 as illustrated in 
FIGS. 5 and 6 \while the port'35 is interconnected to a 
?uid operated control device 85.‘ The port 34 'is- ?uidly 
interconnected to a ?uid signal generating device or 
means '86 while- the port 33 is interconnected to vent 
means 87. which could comprise the atmosphere or a 
reservoir as desired, the port 36 merely being vented to 
the atmosphere" as illustrated or to another vent means 
a's-desired. . ' . - 

\When‘the‘relay construction 20 is disposed in the 
control system in the manner illustrated in FIGS. 5 and 
6,‘ it can be seen that when the ?uid signal generating 
means't'86 is in its1“off” condition, so that the same is 
not delivering anyv ?uid pressure signalito the port 34 
and, 'thus, to the chamber 61 of the relay construction 
20, the compression spring 76. maintains the movable 
valve seat 73‘ in the open condition illustrated and the 
compression spring v~41 »maintains the poppet valve 
member 40 in itsiclosed position against the valve seat 
39 .whereby the ?uid pressure being supplied by the 
supply means 84 to the port 32 is blocked'by the closed 
valve seat 39 so; that the same cannot reach the ?uid 
operated’ control ‘device 85 which is deactivated by 
being interconnected to the vent means 87 through the 
open valve seat 73. Also, the ?uid pressure being deliv 
ered-by‘ the‘souree '84~into the port 32 of the relay con 
struction 20 completely surrounds the poppet valve 
member 40 to assist the spring-41 in holding the poppet 
valve-imember 40 in its closed position, the- ?uid pres 
sure‘in the chamber 47 acting against the upper side 82 
of the ?exible diaphragm 30 to hold the same away 
from the end 83 of the poppet valve member 40 as illus 
trated in ‘FIG. 5 as the chamber 79 is interconnected ‘by 
the passage 80 to the~vent means 87 and thereby does 
not ‘have any ?uid pressure therein whereby the ?uid 
pressure in the “chamber 47vacts on the end 83 of the 
valve member 40. v > = 

However, when the signal generating device 86 deliv 
ers a?uidsignal to the port 34 of the relay construction 
20,‘ such ?uid signal is directed by the passage 62 to the 
chamber 61 and acts on the diaphragm 29 to move the 
diaphragm 29 and the tubular member 52 downwardly 
in opposition to the force of the compression spring 76 
in the manner illustrated in FIG. 6 whereby the mov 
able ‘valve-seat 73'engages against the poppet valve 
member 40 and moves the same downwardly in op'posi 
tion'toxthe-force of its compression spring 41 as illus 
tratedin 'FIG. 6 tonot only close the valve seat 73,-but 
to also open the stationary valve seat 39 whereby the 
?uid-‘source 84 is vnow interconnected through the open 
valve seat ‘39 to the ?uid operated‘ control device 85 to 
operatei'th'e; same as the closed‘ valve seat 73 discon 
nects'the ?uid operated device 85 from the vent means 
87'. ' ‘ 1 ~ -' i 1 

When the signal generating device 86 subsequently 
terminates the signal'being directed to the port 34 and 
causes venting of 'the port 34 in a manner well known 
inrthe art; the ‘subsequent evacuation of the ?uid pres 
sure from; the’ chamber 6] permits ‘the compression 
spring 76 to return‘the tubular member-52 from the po 
sit'ion'illustrated ‘in FIG. 6 back to~the position illus 
trated in FIG. 5 whereby thcpoppet valve 40, under the 
force of the compression spring 41, is adapted to close 
againstvthe valve seat 39 while the movable valve seat 
73*‘moves furtherlaway from the poppet valve member 
40 to cause opening of the movable valve seat 73 in the 
manner illustrated in FIG. 5. Thus, the ?uid source 84 
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is now disconnected by the closed valve seat 39 from 
the ?uid operated control device 85 and the ?uid oper 
ated control device 85 is now interconnected to the 
vent means 87 through the valve seat 73 and passage 
75 in the tubular member 72 as illustrated whereby the 
?uid operated device 85 is effectively deactivated. 
Therefore, it can be seen that when it isdesired for 

the relay construction 20 to act as a normally closed 
relay construction, the relay construction 20 merely 
has the port means 32-35 interconnected in the man 
ner illustrated in FIGS. 5 and 6. 

. When it is desired to utilize the relay construction 20 
to act as a normally open relay construction, the relay 
construction 20 is interconnected in a system in the 
manner illustrated in FIGS. 7 and 8. 

In particular, the ?uid supply 84 is now intercon 
nected to the port 34 while the vent means 87 is inter 
connected to the port 32, the fluid operated control de 
vice 85 and the ?uid signal generating means 86 re 
spectively being interconnected to the ports 35 wand 34 
as illustrated. 
Thus, as long as the signal generating means 86 is not 

delivering a ?uid signal to the port 34, no ?uid pressure 
is in the chamber 61 so that the movable valve seat 73 
is in the “up" or open condition as illustrated in FIG. 
7 and the poppet valve member 40 is closed against the 
stationary valve seat 39. Accordingly, the ?uid supply 
84 is ?uidly connected through the opened valve seat 
73 to the port 35 and, thus, to the ?uid operated con 
trol device 85 to operate the same as long as the signal 
generating means 86 is in the “off” condition as illus 
trated in FIG. 7. 

' It can be seen that if it were not for the ?uid balanc 

ing diaphragm 30, the ?uid pressure from the port 33 
being delivered through the open valve seat 73 to the 
?uid operated control device 85, when the relay con 
struction 20 is in the condition illustrated in FIG. 7, will 
act through the valve seat 39 and against the top 74 of 
the valve member 40 to push the same away from the 
valve seat 39 in opposition to the force of the compres 
sion spring 41 and thereby cause the ?uid supply 84 to 
be directed to the vent means 87 so that the ?uid oper 
ated control device 84 could not be operated in the 
above manner. 

However, because the passage 80 and cut out 81 in 
the ?exible gasket 31 ?uidly interconnects the supply 
pressure port 33 to the chamber 79, the ?uid pressure 
in the chamber 79 acts against the underside of the dia 
phragm 30 and urges the same into engagement with 
the end 83 of the stem 46 of the poppet valve member 
40 to urge the same against the valve seat 39 so that the 
?uid pressure in chamber 79 balances the pressure ac 
tion on the top 74 of the valve member 40 whereby the 
force of the spring 41 is sufficient to maintain the valve 
member 40 in its closed position against its valve seat 
39. 
However, when the ?uid signal generating means 86 

is in the “on" condition as illustrated in FIG. 8 and 
thereby delivering ?uid pressure to the chamber 61, the 
?uid pressure in the chamber 61 drives the movable 
valve seat 73 downwardly in the manner previously de 
scribed to close the valve seat 73 and open thepoppet 
valve member 40 away from the stationary valve seat 
39 whereby the ?uid supply 84 is now disconnected 
from the chamber 50 because of the closed movable 
valve seat 73 while the chamber 50 is now intercon 
nected to the chamber 47 and, thus, to the vent 87 
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through the opened valve seat 39 so that the fluid oper 
ated control device 85 is interconnected to the vent 
means 87 and is, thus, deactivated. 
Since the area‘ of the upper diaphragm 29 having the 

?uid pressure being directed by the chamber 61 there 
against is relatively large, the force provided by the dia 
phragm 29 in moving the movable valve seat 73 down 
wardly to open the valve member 40 away from the 
valve seat 39 fully overcomes not only the force of the 
compression springs 76 and 41, but also fully over 
comes the force of the pressure in the balancing cham 
ber 79 so that the poppet valve member 40 can be 
readily opened against the pressure in the balancing 
chamber 79. 

Subsequently, when the signal generating device 86 
terminates its signal so that the same causes venting of 
the pressure in the chamber 61 in a manner conven 
tional in the art, the force of the compression springs 
76 and 41, as well as the force of the balancing dia 
phragm 30, moves the poppet valve member 40 and its 
movable valve seat 73 upwardly until the poppet valve 
member 40 seats into engagement with the valve seat 
39 in the manner illustrated in FIG. 7. The movable 
valve seat 73 then continues upwardly under the force 
of the compression spring 76 to open the valve seat 73 
so that the ?uid supply 84 can again be interconnected 
to the ?uid operated control device 85 as illustrated to 
activate the same. 
When it is desired to utilize the relay construction 20 

as a diverting relay, the relay construction 20 can be 
interconnected in the manner illustrated in FIGS. 9 and 
10. 

In particular, it can be seen in FIGS. 9 and 10 that the 
?uid supply 84 is now interconnected to the port 35 
while a ?rst ?uid operated control device 88 is inter 
connected to' the port 33 and a second ?uid operated 
control device 89 is interconnected to the port 32, the 
signal generating means being interconnected to the 
port 34 as illustrated. 
With the signal generating means 86 in an “off” con 

dition thereof so that no ?uid pressure is being deliv 
ered to the chamber 61, the movable valve seat 73 is 
in an open condition as illustrated in FIG. 9 while the 
poppet valve member 40 is in a closed condition 
against the valve seat 39. Thus, the ?uid supply 84 is 
interconnected through the open valve seat 73 to the 
port 33, and, thus, to the first ?uid operated control de 
vice 88 to operate the same while such ?uid pressure 
supply means 84 is prevented from being intercon 
nected to the second ?uid operated control device 89 
by the closed valve seat 39, the control device 89, thus, 
being deactivated as the same can be vented through 
suitable bleed means thereof in a manner well known 

in the art. 
As previously stated, if the balancing diaphragm 30 

was notutilized, the ?uid pressure acting on the top 74 
of the poppet valve member 40 at the chamber 50 
would cause the poppet valve member 40 to be opened 
against the force of the compression spring 41. How 
ever, because ?uid pressure is being delivered from the 
chamber 57 through the passage 80 and cutout 81 to 
the chamber 79 in the manner previously described, 
such ?uid pressure in the chamber 79 causes the dia 
phragm 30 to engage against the end 83 of the poppet 
valve member 40 and urge the same toward a closed 
position to thereby balance the force of the pressure 
tending to open the poppet valve member 40 so that 
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the force of the compression spring 41 is suf?cicnt to 
maintain the poppet valve member 40in its closed posi 
tion against the stationary valve seat 39. 
When the signal generating means 86 delivers a ?uid 

signal to the chamber 61, the ?uid pressure in the ~ 
chamber 61 now drives the movable valve seat 73 
downwardly to cause the same to-be closed by the pop 
pet valve member 40 while moving the poppet valve 
member 40 [away from the valve seat 39 as illustrated 
in FIG. 10 so that the ?uid supply 84 is now intercon 
nected through the opened valve seat 39 to the second 
fluid operated control device 89 to operate the same 
while the closed valve seat 73 now disconnects the ?uid 
supply 84 from the ?rst ?uid operated control device 
88 so that the same will be deactivated through suitable 
bleed means thereof in a manner conventional in the 
art. 

When the signal generating means 86 terminates its 
?uid signal to the chamber 61, the chamber. 61 is 
vented in a manner conventional in the art and the pop 
pet valve member 40 returns to its closed position 
against its valve seat 39 while the movable valve 73 
moves to the open condition as illustrated in 39 so that 

the ?uid supply 84 ‘is again interconnected to the ?rst 
control device 88 while the ?uid supply 84 is discon 
nected from the second control device 89. 

In all of the operations of the relay construction 20 
as illustrated in FIGS. 5-10, as well as in other ?gures 
as hereinafter described, it can be seen that any dash 
pot effect created by the chamber 37 of the housing 
means 21 on the movement of the diaphragm 29 is 
eliminated by having the chamber 37 continuously in 
terconnected to the atmosphere or other ventmeans 
through the port 36. 
From the above, it can be seen that the relay con 

struction 20 of this invention is readily adapted to auto 
matically act as a normally'closed relay, a normally 
open relay, or as a diverting relay depending upon how 
the ?uid supply and other devices are‘interconnected 
to the port means thereof without requiring any change 
in the internal or external structure of the relay con 
struction 20. ‘ 

However, it is a feature of this invention to cause the 
relay construction 20 previously described to selec 
tively act as the general purpose relay set forth above 
wherein the same can act as a normally closed relay, a 
normally open relay or as a diverting relay, or to selec 
tively act as a normally open relay with an upstream or 
i?ce, to ‘selectively act as a normally closed relay with 
an upstream ori?ce or to selectively act as a normally 
closed relay with a downstream ori?ce. 
This features is accomplished by repositioning the 

previously described plate means or gasket member 31 
in a rotational direction about the longitudinal axis of 
the housing means 21 as well as disposing the same in 
a different stacked relation with the parts 25, 30, 26, 
and 27, along the longitudinal axis as will be apparent 
hereinafter. 
As illustrated in FIGS. 2, 3‘and 4, the ?exible gasket 

31 has an indicating tab 100 projecting outwardly from 
one corner thereof so that the same will project beyond 
the parts 25, 30, 26 and 27 in the manner illustrated in 
FIG. 2 regardless of where the member 31 is disposed 
in the stack of parts 27, 31, 26, 30 and 25. As will be 
apparent hereinafter,- the indicator means 100 will thus 
indicate the rotational position of the gasket 31 relative 
to the housing means 21 and, thus. indicate the operat 
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10 
ing function thatlthe relay construction 20 will pro 
duce. ' .- ' 

If desired, the end plate 27 can be provided with a 
coding 101 on the outside thereof which will indicate 
what the operating function of the relay construction 
20 will be when the-indicator 100 of the gasket 31 is 
disposed in any of the indicated conditions thereof. 

lnvparticular, when the gasket 31 is disposedin the 
:rotational position illustrated in FIG. 2 and is disposed 
intermediate the members 26 and 27 as illustrated in 
FIGS. I and 4, the ‘indicating meansylOl shows that the 
relay construction will operate as an Al relay which is 
a general purpose relay that will function as a normally 
closed relay, a normally open relay, or as a diverting 
relay in the manner previously described merely de 
pending uponv how the ?uid supply and other devices 
are interconnected- to the port means thereof. _ 
When the member 31 is rotated ninety degrees in a 

counterclockwise direction as illustrated in FIGS. 11 
and 12, the indicator 100 will now indicate on the end 
plate 27 that the relay construction 20 will operate as 
a El relay which is a relay construction that is normally 
open with an upstream ori?ce. 
When the gasketrmember 31 is rotated to the position 

illustrated in FIG. 16 and disposed intermediate the 
housing part 25 and the plate 26 while the ?exible dia 
phragm 30. is disposed intermediate the plate 26 and 
the end plate 27 in the manner illustrated in FIG. 17, 
the indicating means 101 on the end plate 27 will indi 
cate that the relay construction is acting as a B2 relay 
which is a normally closed relay with an upstream ori 
?ce. ' 

When the gasket member 31 is disposed in the posi 
tion illustrated in FIG. 20 and disposed between the 
housing party25 and plate 26 with the ?eixble gaskeet 
30 being disposed between the plate 26 and the end 
plate'27, the‘indicati‘ng means 101 on the end plate 27 
indicates that the relay will act as a B1 relay which is 
a normally closed relay with a downstream ori?ce. 
Therefore, it can be seen that by merely changing the 

position'of one plate’ part 31 of the housing means 21 
of the relay construction 20, the single relay construc 
tion '20 can'be utilized to operate as a different type of 
relay construction. ' ' 

The particular details and operation of the relay con 
struction 20 when acting as a normally open relay con 
struction ‘with an upstream ori?ce, as a normally closed 
relay with an upstream orifice and as a normally closed 
relay with a downstream ori?ce will now be described. 
When the gasket'3l is disposed in the position illus 

trated in ‘FIGS. 11, l2, l3 and 14, it can be seen that 
the cutout 81 in the gasket 31 is disposed in alignment 
with passages 102 and 103 formed respectively in the 
plate members 26 and 30 which, in turn, are disposed 
in alignment with a passage 104 formed in the housing 
part 25 and leading from the lower surface 105 thereof 
to the port 34, the passage having an ori?ce or restric 
tor portion 106 disposed therein in advance of the port 
34. Thus, it can be seen that the passage 104 has an ori 
?ce 106 therein and not only is in ?uid communication 
with the port 34 but is also in ?uid communication with 
the passage 62 that leads to the ?uid operating cham 
ber 61 for operating'the movable valve means 73 for a 
purpose hereinafter described. 
The cutout 81 in the gasket 31 also has a branch part 

107 disposed in ?uid communication with aligned ports 
108 and l09formed respectively in the plate means 26 
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and 30 which, in turn, are disposed in alignmentiwith 
the passage 80 that has previously described and that 
is formed in the housing part 25 and le'adsto the port 
33. ' ' i 

As illustrated in FIGS. 13 and 14, the relay construc 
tion 20 when acting as a normally open relay with an 
upstream orifice has the port 33 interconnected to the 
?uid supply 84, the port 32 interconnected to the vent 
87. The port 34 is interconnected to a detector 110 

- which when the same is‘not detecting a certain condi 
tion will be in an open condition and thus interconnect 
ing the port 34 to a vent or to the atmosphereand when 
the detector is detecting a certain condition, the detec 
tor 110 will close and thereby cause‘the port 34 to be 
disconnected from the vent or the atmosphere. The 
port 35 is interconnected to a ?uid operated alarm or 
signal indicating means 111 which will be operated 
only if the relay construction 20 remains‘in the nor 
mally open condition as illustrated in FIG. 13.. 
With the detector in the “open" condition illustrated 

in FIG. 13, it can be seen that the ?uid supply is 
adapted to pass through the open valve seat 73 to the 
port 35 and thus will operate the alarm or indicator 111 
to fully indicate that the relay construction 20‘has not 
transferred as the detector is not detecting a certain 
condition. ’ I 

Since the passage 80 is interconnected to the supply 
port 33 and is feeding through the cutout 81 in the gas 
ket 31 not only into the chamber 79 to cause the ?exi 
ble diaphragm 30 to balance the poppet valve member 
40 and thus maintain the same in the closed condition 
against the stationary valve seat 39 in the manner previ 
ously described so that the supply 84 cannot be inter 
connected to vent 87, but also the :passage 80 is inter 
connected by the cutout 81 in the gasket 31 to the pas 
sage 104. However, since the passage 104 _has;the ori 
?ce106 therein the ?uid pressure from the passage 80 
bleeds through the orifice 106 into the passage 104 and 
is vented through the port 34 by the open detector 110 
so that no ?uid pressure can build up in the chamber 
61 to cause the relay construction 20 to transfer. 
When the detector 110 does detect a certain condi 

tion, the same closes in the manner illustrated in FIG. 
14 and thereby blocks the interconnection of the port 
34 to vent or atmosphere so that the ?uid pressure 
bleeding through the ori?ce 106 into the passage 104 
can now be directed by the passage‘62 to the chamber 
61. When the pressure builds up sufficiently in the 
chamber 61, the pressure causes the relay 20 to trans 
fer by moving the movable valve member 73 down 
wardly to be closed by the valve member 40 while 
opening the valve member 40 away from thetvalve seat 
39 in the manner illustrated in FIG. 14 whereby the 
supply 84 is now disconnected from the port 35 -.by the 
closed valve seat 73 while the alarm 111 is intercon 
nected through the now open valve seat 39 to the vent 
87 whereby the alarm 111 is turned off and will remain 
turned off as long as the relay construction 20 remains 
in the position illustrated in FIG. 14 by the detector 
being in its “closed” position. 
Should the detector subsequently move to an “open" 

condition thereof, the same will then connect the port 
34 back to the atmosphere or vent whereby the ?uid 
pressure in the chamber 61 will be vented and the relay 
construction will return to the position illustrated in 
‘FIG. 13 in the manner previously described. 
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When the gasket 31 is disposed in the position illus 

trated in FIGS. 15; 16 and. l7,‘the cutout 81 therein is 
only interconnecting the passage 104 to the chamber 
79 which is always in ?uid communication with the 
port 32 through the previously described housing open 
ing 49. Since the‘ ?exible diaphragm 30 is now disposed 
between the plate parts 26 and 27 as illustrated in FIG. 
15, the diaphragm'i30 vno longer will act as a balancing 
diaphragm and merely acts as a seal closing off the vari 
ous openings in the plate 26 as illustrated. 
With the gasket 31 disposed in the position illustrated 

in FIGS. 15, 16 and 17, the relay construction 20 will 
now act as a normally closed relay with an upstream or 
i?ce when the same is interconnected into a system in 
the manner illustrated in FIGS. 18 and 19. 

' In particular, the supply 84 is interconnected to the 
port 32 while the vent 87 is interconnected to the port 
'33. The detector 110 remains interconnected to the 
port 34 while the ‘alarm 111 remains interconnected to 
the port 35. I ' ' 

Thus, when’ the detector is not detecting a certain 
condition so as to be “open” and thereby interconnect 
ing’ the port 34 to the atmosphere or vent, the relay 
construction 20 is in the position illustrated in FIG. 18 
wherein the poppet valve member 40 is fully seated 
against the fixed valve seat 39 so that the supply 84 is 
not interconnected to the alarm 111 and the alarm 111 
‘is interconnected through the open valve member 73 to 
the vent 87'to indicate that the detector is not detecting 
a certain condition. 7 

However, when the detector 110 does detect a cer 
tain condition, the'same closes and the ?uid pressure 
from the inlet port 32 that passes into the chamber 79 
and the cutout 81 in the gasket 31 to the passage 104 
and through the orifice 106 can now build up in the 
chamber 61 of the relay and cause the same to transfer 
in themanner illustrated in FIG. 19 by moving the mov 
able valve member 73_downwardly to close the same 
and open the poppet valve member 40 away from the 
valve seat 39. Thus, the supply port 32 isnow intercon 
nected to the alarm port 35 through the open valve seat 
39, the vent 87 being closedvby the movable valve seat 
73 being closed ‘by the ‘poppet valve member 40. Ac 
cordingly, the alarm or indicator 111 will now indicate 
that they relay construction 20 hasbeen transferred by 
the detector 110 having detected a certain condition 
and will remain “on’_’ until the detector 110 is again 
movedto an open condition to vent the ?uid pressure 
from the chamber 61 and permit the relay construction 
to move back to the condition illustrated in FIG. 18. 
When the gasket 31 is disposed in the position illus 

trated in FIGS. 20 and 21, it can. be seen that another 
cutout l12‘therein now interconnects the passage 104 
in the housing means 25 to another-passage 113 formed 
in the housing 25 and leading to the port 35, such cut 
out 112 not being in ?uid communication with the 
chamber 79. _ 

Thus, with the gasket 31 in the, position illustrated in 
FIGS. 20 and 21, the relay construction 20 can now act 
as a normally closed relay construction with a down 
stream ori?ce when the same is interconnected into a 
?uid system in the manner illustrated in FIGS. 22 and 
23. 

In particular, the ?uid supply 84 is interconnected to 
the port 32, the vent 87 is interconnected to the port 
33. a ?uid operated control device 114 is intercon 
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nected to the port 35 and a ?uid pressure signal gener 
ating device 115 is interconnected to the port 34. 
When the signal device 115 is not directing a ?uid 

signal into the port 34 so that no ?uid pressure will 
occur in the chamber 61, the supply port 32 is blocked 
by the poppet valve member 40 being disposed in a 
closed condition against the valve seat 39 so that the 
control device 114 is interconnected through the 
opened valve seat 73 to the vent 87. 
However, when the signal device 115 sends a ?uid 

signal into the port 34, the ori?ce 106 permits the ?uid 
pressure to build up in the chamber 61 and thereby 
cause the relay 20 to transfer in the manner illustrated 
in FIG. 23 wherein the valve member 40 is moved away 
from the valve seat 39 to interconnect the ?uid supply 
84 to the control device 114 so that the control device 
114 can now be operated as the vent 87 is blocked by 
the now closed valve seat 73. 
Should the signal device 115 now terminate the sig 

nal to the port 34 once the relay construction 20 has 
transferred in the manner illustrated in FIG. 23, the 
relay construction 20 will remain locked in the trans 
ferred condition of FIG. 23 because the ?uid pressure 
now being directed to the control port 35 by the 
opened valve seat 39 also ?ows through the passage 
113 and the cutout 112 in the gasket member 31 to the 
passage 104 and thus to the chamber 61 to maintain the 
?uid pressure in the chamber 61 and thereby hold the 
relay construction 20 in the transferred condition of 
FIG. 23 even ifthe signal device is subsequently turned 
off. . 

Therefore, in order to cause the relay construction 
20 to return back to the position illustrated in FIG. 22, 
the ?uid pressure in the chamber 61 must be vented in 
some manner, such as by having the signal device 115 
subsequently interconnect the port 34 to a vent either 
manually or automatically as the case may be. 
Accordingly, it can be seen that by merely changing 

the position of the part 31 relative to the housing means 
21, the relay construction can be adapted to act as a 
general purpose relay, a normally open relay with an 
upstream ori?ce, a normally closed relay with an up 
stream ori?ce, or a normally closed relay with a down 
stream orifice. 

Further, by providing the indicating means 100 on 
the selectively repositioned part 31 and providing the 
coding means 101 on the end plate 27, a user of the 
relay construction 20 can readily determine what oper 
ating function will be provided by the relay construc 
tion 20 in any of the assembled conditions thereof. 
Therefore, it can be seen that this invention not only 

provides an improved relay construction, but also this 
invention provides an improved method for making 
such a relay construction or the like. 
While the forms of the invention now preferred have 

been described and illustrated as required by the Patent 
Statutes, it is to be understood that other forms can be 
utilized and still come within the scope of the appended 
claims. 

I claim: 
1. A relay construction comprising a housing means 

having port means, valve means disposed in said hous 
ing means, and passage means in said housing means 
interconnecting with said port means and said valve 
means, said housing means including means thereof 
adapted to be selectively repositioned for changing the 
path arrangement of said passage means and, thus, the 
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operating function of said relay construction, said 
housing means comprising a plurality of sections dis 
posed in stacked aligned relation, said means adapted 
to be selectively repositioned comprising one of said 
housing sections that is disposed intermediate the outer 
sections of said stack thereof, said one housing section 
comprising a ?exible gasket member that seals adjacent 
housing sections together in said stack thereof. 

2. A relay construction as set forth in claim 1 wherein 
said one section of said housing means comprises plate 
means. - 

3. A relay construction as set forth in claim 2 wherein 
said plate has indicator means thereof to indicate its as 
sembled position. 

4. A relay construction as set forth in claim 3 wherein 
said indicator means comprises a tab on said plate 
means that projects outwardly of said housing means. 

5. A relay construction as set‘forth in claim 2 wherein 
said housing means has a longitudinal axis, said plate 
means being adapted to be rotated about said axis to 
said selected positions thereof. 

6. A relay construction as set forth in claim 2 wherein 
said housing means has a longitudinal axis, said plate 
means being adapted to be disposed in different 
stacked relation along said axis to said selected posi 
tions thereof. 

7. A relay construction as set forth in claim 1 wherein 
one selected position of said means of said housing 
means causes said relay construction to operate as a 
general purpose relay. 

8. A relay construction as set forth in claim 1 wherein 
one selected position of said means of said housing 
means causes said relay construction to operate as a 
normally open relay with an upstream ori?ce. 

9. A relay construction as set forth in claim 1 wherein 
one selected position of said means of said housing 
means causes said relay construction to operate as a 
normally closed relay with a downstream ori?ce. 

10. A relay construction as set forth inv claim 1 
wherein one selected position of said means of said 
housing means causes said relay construction to oper— 
ate as normally closed relay with an upstream ori?ce. 

11. A relay construction as set forth in claim 1 
wherein one selected position of said means of said 
housing means causes said relay construction to, oper 
ate as a general purpose relay, another selected posi 
tion of said means of said housing means causing said 
relay construction to operate as a normally open relay 
with an upstream ori?ce, another selected position of 
said means of said housing means causing said relay 
construction to operate as a normally closed relay with 
a downstream ori?ce, and another selected position of 
said means of said housing means causing said relay 
construction to operate as a normally closed relay with 
an upstream ori?ce. 

12. A relay construction as set forth in claim 1 
wherein one of the outer sections of said stack thereof 
has a key indicator means thereon to indicate the vari 
ous operating positions of said one section. 

13. A relay construction as set forth in claim 12 
wherein said one section has a tab thereon that projects 
out from said stack in each operating position thereof, 
said key indicator means on said one outer section illus 
trating the various tab projecting positions of said one 
section. 


