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RELAY CONSTRUCTION AND PARTS THEREFOR 
OR THE LIKE 

This invention relates to an improved relay construc 
tion ‘as well as to improved parts for such a relay con 
struction or the like. 

It is well known that relay constructions have been 
provided wherein each has a particular operating func 
tion. For example, relay constructions have been pro 
vided that will each act as normally closed relay 
wherein ?uid from a source is not interconnected by 
the particular normally closed relay to a fluid operated 
control device unless a ?uid signal is directed to such 
relay construction. Similarly, normally open relay con 
structions have been provided where each intercon 
nects the fluid source to the ?uid 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 where each provides a divert~ 
ing function such as where the particular relay con 
struction will direct the source of ?uid to only one ?uid 
operated control device when the relay construction is 
not receiving a ?uid signal and will direct the ?uid 
source to only another ?uid operated control device 
when the relay construction is receiving a ?uid signal. 

It is a feature of this invention to provide a single 
relay construction for providing the function of a nor 
mally closed relay, a normally open relay and a divert 
ing relay so that the single relay construction can be 
utilized to function selectively as a normally closed re 
lay, as a normally open relay or as a diverting relay. 
Another feature of this invention is to provide such 

a relay construction wherein the relay construction will 
automatically act as a normally closed relay, as a nor 
mally open relay or as a diverting relay at the selection 
of the operator without changing the parts of the relay 
construction. 
Another feature of this invention is to provide a relay 

construction that has a balanced poppet valve member 
therein. 

In particular, one embodiment of this invention pro 
vides a relay construction having a housing provided 
with port means and with passage means and valve 
means interconnected with the port means. The hous 
ing has control means therein for causing the relay con 
struction to selectively act as a normally closed relay, 
as a normally open relay or as a diverting relay. Such 
control means comprises a balancing means for a mov 
able valve member of the valve means, the balancing 
means being adapted to balance the valve 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. 
Accordingly, it is an object of this invention to pro 

vide an improved relay construction having one or 
more of the novel features set forth above or hereinaf 
ter shown or described. 
Another object of this invention is to provide im 

proved parts for such a relay construction or the like. 

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: 
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2 
FIG. 1 is a cross-sectional view of the improved relay 

construction of this invention. 
FIG. 2 is a reduced bottom view of the relay con 

struction of FIG. 1. 
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. 1. 
. FIG. 5 is a reduced view similar to FIG. 1 and illus 
trates the relay construction when acting as a normally 
closed relay and with the signal means thereof in an 
“off” condition. 
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 “on” condition. 
FIG. 7 is a view similar to FIG. 5 and illustrates the 

relay construction acting as a normally open 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 “of " condition. 
FIG. 10 is a view similar to FIG. 9 and illustrates the 

relay construction acting as a diverting relay with the 
signal means 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 normally closed relay, as a 
normally open relay or as a diverting relay, it is to be 
understood that the various features of this invention 
can be utilized singly or in any combination therof to 
provide other types of relay constructions if desired. 
Therefore, this invention is not to be limited to only 

the embodiment illustrated in the drawings, because 
the drawings are merely utilized to illustrate one of the 
wide variety of uses of this invention. 

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. 
For example, the housing means 21 can comprise a 

plurality of parts 23, 24, 25, 26 and 27 disposed in 
stacked aligned relation with ?exible gasket or dia 
phragm sealing means 28, 29, 30 and 31 respectively 
disposed therebetween as illustrated to ?uid seal the 
parts 23-27 together when the same are secured to 
gether by the fastening means 22. 
The housing means 21 of the relay construction 20 is 

provided with five ports 32, 33, 34, 35 and 36 intercon 
necting with passage means and valve means formed in 
the housing means 21 and being respectively generally 
indicated by the reference numerals 37 and 38. 
The passage means 37 of the relay construction 20 

includes all of the chambers and internal passages of 
the housing means 21 and defines a stationary valve 
seat 39 in the housing means 21 which is adapted to be 
opened and closed by a poppet valve member 40 nor 
mally urged to its closed position against the valve seat 
39 by a compression spring 41 having one end 42 bear 
ing against the poppet valve member 40 and the other 
end 43 hearing against a housing part 44 held station 
ary in the housing part 25. The housing part 44 has a 
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passage 45 passing therethrough and loosely receiving 
a stem portion 46 of the poppet valve member 40 so as 
to guide axial movement thereof relative to the valve 
seat 39. 
The poppet valve member 40 is disposed within a 

chamber 47 formed in the housing means 21 and being 
?uidly interconnected by a passage 48 of the passage 
means 37 to the port 32, the housing part 44 having a 
suitable passage 49 formed therethrough so that the en 
tire poppet valve member 40 and its stem 46 will be 
completely surrounded by the fluid pressure in the 
chamber 47 under certain conditions as will be appar 
ent hereinafter. 
The valve seat 39 of the housing means 21 is adapted 

to fluidly 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 by the 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 secured at its upper 
end 53 to an end plate means 54 that closes off the 
upper end 53 of the tubular member 52 and is adapted 
to be disposed against the ?exible diaphragm 29 as il 
lustrated. 
The housing means 21 provides two annular sealing 

means 55 and 56 to seal along the tubular member 52 
in axial spaced relation therewith 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. 
The chamber 59 is ?uid sealed by the diaphragm 29 

from another chamber 61 formed in the housing means 
21 and defined between the ?exible diaphragm 29 and 
the end plate 23 of the housing means 21. A suitably 
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 and being 
held therein by an annular retaining ring 64 urged to 
ward a shoulder 65 of the housing means 21 by a com 
pression spring 66. 
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, the 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 to engage 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 manner hereinafter de 
scribed, the valve seat 73 leading to the interior of the 
tubular member 52 with the interior of the tubular 
member 52 being adapted to be ?uidly connected to 
the chamber 57 by opening means 75 formed through 
the tubular member 52 as illustrated. 
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4 
The movable valve seat 73 is normally urged to the 

open condition illustrated in FIG. 1 by a compression 
spring 76 having one end 77 bearing against the end 
plate 54 and the other end 78 bearing against‘ the sta 
tionary retainer 67 as illustrated whereby the compres 
sion spring 76 tends to move the diaphragm 29 in its 
“up” condition as illustrated in FIG. 1 and thereby re 
duce the volume of the chamber 61 as will be apparent 
hereinafter. 
The lower ?exible diaphragm 30 separates the cham 

ber 47 from another chamber 79 of the housing means 
21 that is defined 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 well 
as by a cutout 81 in the ?exible gasket 31, to the port 
33 and, thus, to the chamber 57 as illustrated. 
The ?exible diaphragm 30 and its associated cham 

ber 79 are adapted to act as 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 closed 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 the above, it can be seen that the relay con 

struction 20 of this invention can be formed from a rel 
atively small number of parts and can be operated as a 
normally closed relay, as a normally open relay or as a 
diverting relay in a manner now to be described. 
When it is desired to utilize the relay construction 20 

of this invention as a normally closed relay, the port 32 
is interconnected 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 
as desired. 

However, it is to be understood that the port 36 could 
be utilized as a canceling port whereby ?uid pressure 
could be directed into port 36 to cancel the effect of 
signal pressure being directed into signal port 34 as will 
be apparent hereinafter. 
When the relay construction 20 is disposed in the 

control system in the manner illustrated in FlGS. 5 and 
6, it can be seen that when the ?uid signal generating 
means 86 is in its “of ” condition, so that the same is 
not delivering any ?uid pressure signal to 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 41 maintains the poppet valve 
member 40 in its closed 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 source 84 into the port 32 of the relay con 
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struction 21) completely surrounds the poppet valve 
member 40 to assist the spring 41 in holding the poppet 
valve member 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 47 acts on the end 83 of the 
valve member 40. 
However, when the signal generating device 86 deliv 

ers a ?uid signal 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 411 and moves the same downwardly in opposi 
tion to the force of its compression spring 41 as illus 
trated in FIG. 6 to not only close the valve seat 73, but 
to also open the stationary valve seat 39 whereby the 
?uid source 84 is now interconnected through the open 
valve seat 39 to the ?uid operated control device 85 to 
operate the same as the (closed valve seat 73 discon 
nects the ?uid operated device 85 from the vent means 
87.' 
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 
in the art, the subsequent evacuation of the ?uid pres 
sure from the chamber 61 permits the compression 
spring 76 to return the tubular member 52 from the po 
sition illustrated in FIG. 6 back to the position illus 
trated in FIG. 5 whereby the poppet valve 40, under the 
force of the compression spring 41, is adapted to close 
against the valve seat 39 while the movable valve seat 
73 moves further away from the poppet valve member 
40 to cause opening of the movable valve seat 73 in the 
manner illustrated in FIG. 5. Thus, the fluid source 84 
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 opened valve seat 73 and 
passage 75 in the tubular member 72 as illustrated 
whereby the ?uid operated device 85 is effectively de 
activated. 
Therefore, it can be seen that when it is desired 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 33 while the vent means 87 is inter 
connected to the port 32, the ?uid operated control de 
vice 85 and the ?uid signal generating means 86 re 
spectively being interconnected to the ports 35 and 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. 

ill 

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 “of ” condition as illus 
trated in FIG. 7. 

It can be seen that if it were not for the ?uid balanc 
ing diaphragm 30 of this invention, 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 construction 20 is in the condition illus 
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trated 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 oppositin to the 
force of the compression spring 41 and thereby cause 
the ?uid supply 84 to be directed to the vent means 87 
so that the ?uid operated control device 85 could not 
be operated in the above manner. 
However, because the passage 80 and cut out 81 in 

the gasket 31 ?uidly interconnects the supply pressure 
port 33 to the chamber 79, the ?uid pressure in the 
chamber 79 acts against the under side 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 the poppet 
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 
through the opened valve seat 39 so that the ?uid 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 
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so that the ?uid supply 84 can again be interconnected 
to the fluid 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 first ?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. I 

With the signal generating means 86 in an “of ” 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 ?rst ?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 
ofthis invention was not utilized, the ?uid pressure act 
ing on the top.74 of the poppet valve member 40 at the 
chamber 50 vwould cause the poppet valve member 40 
to be opened against the force of the compression 
spring 41. However, because ?uid pressure is being de 
livered from the chamber 57 through the passage 80 
and cutout 81 to the chamber 79 in the manner previ 
ously described, such ?uid pressure in the chamber 79 
causes the diaphragm 30 to engage against the end 83 
of the poppet valve member 40 and urge the same to— 
ward a closed position to thereby balance the force of 
the pressure tending to open the poppet valve member 
40 so that the force of the compression spring 41 is suf 
ficient to maintain the poppet valve member 40 in its 
closed position 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 
?uid 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 seat 73 
moves to the open condition as illustrated in 39 so that 
the ?uid supply 84 is again interconnected to the ?rst 
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8 
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, it can be seen that any 
dash-pot effect created by the chamber 59 of the hous 
ing means 21 on the movement of the diaphragm 29 is 
eliminated by having the chamber 59 continuously in 
terconnected to the atmosphere or other vent means 
through the port 36. 

. However, if the port 36 is to be utilized as a canceling 
port for any or all of the operations of the relay con 
struction 20 as illustrated in FIGS. 5-10, ?uid pressure 
can be directed into port 36 and, thus, into chamber 59 
to act against the underside of the diaphragm 29 and 
when the force of such canceling pressure in the cham 
ber 59 together with the’force of the spring 76 exceeds 
the signal pressure in the chamber 61 acting down 
wardly on the top of the diaphragm 29, the diaphragm 
29 and movable valve seat 73 are moved upwardly as 
illustrated in FIGS. 5, 7 and 9 so that the effect of the 
signal pressure to port 34 is canceled. 
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 merely depending 
upon how the ?uid supply and other devices are inter 
connected to the port means thereof without requiring 
any change in the internal or external structure of the 
relay construction 20. 
Therefore, it can be seen that this invention not only 

provides an improved relay construction, but also this 
invention provides improved parts for such relay con 
struction or the like. 
While the form of the invention now preferred has 

been described and illustrated as required by the patent 
statute, it is to be understood that other forms can be 
utilized and still come within the scope ofthe appended 
claims. 
What is claimed is: 
1. A relay construction comprising a housing having 

port means, said housing having passage means and 
valve means interconnecting with said port means, said 
housing having control means for causing said relay 
construction to selectively act as a normally closed re 
lay, as a normally open relay or as a diverting relay, said 
control means comprising a movable valve member, 
said housing having balancing means for balancing said 
movable valve member under certain conditions of op 
eration of said relay construction, said balancing means 
comprising a ?exible diaphragm for engaging against 
said valve member when balancing the same and for 
being out of contact with said valve member when not 
balancing said valve member, said housing having 
means for causing said diaphragm to balance said valve 
member and for causing said diaphragm not to balance 
said valve member. 

2. A relay construction as set forth in claim 1 wherein 
said‘ balancing means does not balance said valve mem 
ber when said relay construction is acting as a normally 
closed relay. 

3. A relay construction as set forth in claim 1 wherein 
said balancing means balances said valve member when 
said relay construction is acting as a normally open re 
lay. 

4. A relay construction as set forth in claim 1 wherein 
said balancing means balances said valve member when 
said relay construction is acting as a diverting relay. 
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5. A relay construction as set forth in claim 1 wherein 
said valve means comprises a valve seat that is opened 
and closed by said valve member, said diaphragm 
urging said valve member toward said valve seat when 
said diaphragm is being utilized to balance said valve 
member. 

6. A relay construction as set forth in claim ll wherein 
said port means comprise first, second, third and fourth 
ports. 

7. A relay construction as set forth in claim 6 wherein 
said relay construction when acting as a normally 
closed relay is adapted to have said first port connected 
to a source of fluid, said fourth port connected to a 
fluid operated control device, said third port connected 
to a ?uid signal means and said second port connected 
to vent means whereby said valve means interconnects 
said second port to said fourth port while preventing 
interconnection between said ?rst and fourth ports 
when no ?uid signal is received at said third port and 
whereby said valve means interconnects said ?rst port 
to said fourth port while preventing interconnection 
between said second and fourth ports when a fluid sig 
nal is received at said third port. 

8. A relay construction as set forth in claim 7 wherein 
said relay construction when acting as a normally open 
relay is adapted to have said second port connected to 
a source of ?uid, said fourth port connected to a ?uid 
operated control device, said ?rst port connected to 
vent means and said third port connected to ?uid signal 
means whereby said valve means interconnects said 
second port to said fourth port while preventing inter 
connection between said fourth and ?rst ports when no 
?uid signal is received at said third port and whereby 
said valve means interconnects said fourth port to said 
first port while preventing interconnection between 
said second and fourth ports when a ?uid signal is re 
ceived at said third port. 

9. A relay construction comprising a housing having 
port means, said housing having passage means and 
valve means interconnecting with said port means, said 
housing having control means for causing said relay 
construction to selectively act as a normally closed re 
lay, as a normally open relay or as a diverting relay, said 
port means comprising first, second, third and fourth 
ports, said relay construction when acting as a normally 
closed relay being adapted to have said ?rst port con 
nected to a source of ?uid, said fourth port connected 
to a ?uid operated control device, said third port con 
nected to a ?uid signal means and said second port con 
nected to vent means whereby said valve means inter~ 
connects said second port to said fourth port while pre 
venting interconnection between said first and fourth 
ports when no ?uid signal is received at said third port 
and whereby said valve means interconnects said ?rst 
port to said fourth port while preventing interconnec 
tion between said second and fourth ports when a fluid 
signal is received at said third port, said relay construc 
tion when acting as a normally open relay being 
adapted to have said second port connected to a source 
of ?uid, said fourth port connected to a fluid operated 
control device, said ?rst port connected to vent means 
and said third port connected to ?uid signal means 
whereby said valve means interconnects said second 
port to said fourth port while preventing interconnec 
tion between said fourth and ?rst ports when no fluid 
signal is received at said third port and whereby said 
valve means interconnects said fourth port to said ?rst 
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port while preventing interconnection between said 
second and fourth ports when a ?uid signal is received 
at said third port, said relay construction when acting 
as a diverting relay being adapted to have said fourth 
port connected to a ?uid source, said second port con 
nected to a ?rst ?uid operated control device, said 
third port connected to a ?uid signal means and said 
?rst port connected to a second ?uid operated control 
device whereby said valve means interconnects said 
fourth port to said second port while preventing inter 
connection between said fourth and first ports when no 
?uid signal is received at said third port and whereby 
said valve means interconnects said fourth port to said 
first port while preventing interconnection between 
said fourth and second ports when a fluid signal is re 
ceived at said third port. 

10. A relay construction as set forth in claim 9 
wherein said valve means includes a movable valve 
member and a valve seat controlled thereby and inter 
connecting said ?rst and fourth ports together. 

11. A relay construction as set forth in claim 10 
wherein said control means comprise means for balanc 
ing said valve member under certain operating condi 
tions of said relay construction. 

12. A relay construction as set forth in claim 11 
wherein said control means comprises a ?exible dia 
phragm for engaging against said valve member to bal 
ance the same. 

13. A relay construction as set forth in claim 12 
wherein said housing has a chamber defined in part by 
one side of said diaphragm whereby ?uid pressure in 
said chamber will tend to cause the other side of said 
diaphragm to engage said valve member and thereby 
balance the same. 

14. A relay construction as set forth in claim 13 
wherein said housing has means interconnecting said 
second port and said chamber together. 

15. A relay construction as set forth in claim 14 
wherein said housing has means interconnecting said 
first port to said other side of said diaphragm. 

16. In a relay construction having a housing means 
provided with passage means and movable valve means 
for controlling said passage means in accordance with 
a control signal being directed thereto, the improve 
ment comprising a movable valve member forming part 
of said movable valve means, and balancing means for 
balancing said movable valve member under certain 
conditions of operation of said relay construction, said 
housing means having a valve seat adapted to be 
opened and closed by said valve member, said balanc 
ing means being adapted to balance said valve member 
in a direction toward said valve seat, said balancing 
means comprising a ?exible diaphragm, said ?exible 
diaphragm cooperating with said housing means to de 
?ne a chamber on the side of said diaphragm that is op 
posite to the side thereof that faces toward said valve 
member, said housing means having means for direct 
ing ?uid to said chamber to thereby cause said dia 
phragm to balance said valve member, said housing 
means having means to direct ?uid to said opposite side 
of said diaphragm to override said ?uid effect in said 
chamber. 

117. A relay’ construction as set forth in claim 16 
wherein said movable valve means further comprises a 
movable valve seat adapted to move through the first 
valve seat and engage said valve member to be closed 
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thereby while opening said valve member away from its 
respective valve seat. 

18. A relay construction as set forth in claim 17 
wherein said movable valve means further comprises a 
spring means operatively associated with said valve 
member to tend to move said valve member toward its 
respective valve seat. 

19. A relay construction as set forth in claim 17 
wherein said movable valve means further comprises a 
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spring means operatively associated with said movable 
valve seat to tend to move 'the same away from said 
valve member. 

20. A relay construction as set forth in claim 19 
wherein said housing means has ?uid operated means 
for acting on said movable valve seat to move the same 
in opposition to its spring means toward said valve 
member. 

* * * * * 


