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The present invention relates to fluid: medium
operated apparatus for controiling the actuation
of a pressure operated device, which in turn may
be utilized to operate a valve; latch, switeh or
the like, and, more particularly, to such apparatus
for delaying the operation of the device for a
predetermined interval of time.

The present invention is primarily concerned
with such time delay apparatus for use in con-
nection with fire extinguishing systems and the
like utilizing a liquefied gas such as carbon
diogide as the fire extinguishing medium and as
the time delay apparatus operating medium. In
using such system to extinguish fires in a com-
partment or enclosure, it is customary to delay

the discharge of the fire extinguishing medium

Into the enclosure for a sufficient duration to en-
able the eccupants thereof to escape, while giving
warning that the system is being operated. How-
ever, it will be appreciated that the apparatus
in accordance with the invention can be utilized
for many other purposes.

‘One of the difficulties encountered in connec-
tion with operating such time delay apparatus by
means of carbon dioxide is that liquid carbon
dioxide or gaseous carbon dioxide under certain
eonditions of temperature and pressure, if per-
mitted to expand, is converted at least partially
Iinto -carbon dioxide snow or ice, which obstructs
the passages through which the carbon dioxide
is being directed and results in failure or faulty
operation of the apparatus. This problem arises
in most every instance where carbon dioxide is
bled or caused to pass through restricted passages,
such as orifices, pressure regulators and the like,
and is then permitted to expand.

. Accordingly, an object of the present inven-
tion is to provide time delay apparatus which is
not subject to the foregoing difficulty.

Another object is to provide such apparatus
wherein a source of liguid and/or gaseous car-
bon dioxide under any pressure and temperature
conditions may be utilized as the initial operat-
ing medium by conditioning carbon dioxide from
the source to supply gaseous carbon dioxide at a
pressure at which it will not freeze upon further
expansion thereof, regardless of its temperature.

Another object is to provide such apparatus
wherein carbon dioxide gas or the like is supplied
at a constant predetermined pressure and at a
constant predetermined rate to effect delayed
operation, after a predetermined interval of time.

-Another object is to provide such apparatus
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gas supplied can be conveniently regulated or
preadjusted.
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wherein the pressure and the rate of flow of the 55

Another object is to provide such apparatus
wherein the gas supplied is collected in a recepta-
cle of a predetermined effective volume, the time
required to fill the receptacle with gas at a pre-
determined pressure determining the interval of
delay. )

Another cbject is to provide such apparatus
wherein the effective volume of the aforemen-
tioned receptacle may be readily varied to adjust
the interval of delay.

Another object is to provide a pressure operated
time delay control head having means for manu-
ally effecting operation thereof.

A further object is to provide pressure operated
time delay apparatus which is simple and eco-
nomical in construction, is readily installed, and
is effective in operation. '

Other and further objects of the invention will
be obvious upon an understanding of the illus-
trative embodiment about to be described, or will
e indicated in the appended claims, and various
advantages not referred to herein will occur to
one skilled in the art upon employment of the
invention in practice.

A preferred embodiment of the invention has
been chosen for purposes of illustration and de-
scription, and is shown in the acecompanying
drawing, forming a part of the specifieation,
wherein: oo

'Fig. 1 is a schematic view of apparatus in ac-
cordance with the present invention.

Fig. 2 is an -enlarged longitudinal sectional
view illustrating a control head embodied in the
apparatus.

Fig. 3 is a fragmentary longitudinal sectional
view of a receptacle for receiving fluid medium
adapted to operate the control head, the reeep~
tacle being provided with another form of means
for varying the effective volume thereof.

Referring to the drawing in detail and more
barticularly to Fig. 1 thereof, there is shown time
delay -apparatus  generally comprising a fluid
medium operated device 10, g container i1 for
storing fluid medium under pressure, such as
liquefied carbon dioxide, a conduit 12 connecting
the device to the container, a valve I3 in the
conduit between the device and the container,
bressure operated means, such as a control head
14, for actuating the valve 13, a receptacle 15 in
fluid flow connection with the control head, a
second receptacle (6 in fluid flow connection with
the conduit between the container and the valve
actuated by the control head, a second conduit 41
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establishing fluid flow communication between
the two receptacles, and flow restricting means,
such as & pressure regulator £9, in the conduit 7.

The fluid medium operated device 18 is shown,
by way of example, as a cylinder 28 having a pis~
ton 21 therein adapted to be actuated by fluid
medium in the conduit {2 to operate a valve,
switch or other mechanism (not shown) by means
of a piston rod 22 connected thereto.

The container !1 in which the fluid medium is
stored is of conventional construction and is pro-
vided with a
therefrom and admitting the same into the con~
duit §2. Any suitable means for operating this
valve may be provided, 2 hand-wheel 25 being
shown for purposes of illustration. However, it
will be appreciated that a great variety of
well known operating means could be utilized,
including manually, electrically, hydraulically
.or pneumatically, locally or remotely, controllable
devices.

In using the present apparatus in connection
with a fire extinguishing system, the container
11 may be part of the fire extinguishing medium
‘source of such system, and the major portion of
-its contents may be discharged through a conduit
25 connected to the conduit 12, the conduit 28
‘having a valve (not shown) therein, which is
under the control of the device i8.

The receptacle 1§ serves as a means for pre-
venting liquefied carbon dioxide or the like irom
passing through the regulator 18, and, for this
purpose, a tube 97 connected to the conduib {2
extends to the lower end of the receptacle, and
the conduit 1T is connected to the upper end of
the receptacle, whereby liquefied carbon dioxide
delivered to the lower end of the receptacle is
adapted to be converted into gaseous carbon diox-
ide, and only the gaseous carbon dioxide leaves
the receptacle by way of the conduit 17.
~ The regulator {9 may be of any conventional
design; hence the details thereof need not be
{llustrated. Where the present apparatus is used
in connection with carbon dioxide, the regulator
preferably is
pressure on the order of about 125 pounds per
square inch, which is slightly below the pressure
that would exist in a liquefied carbon dioxide
storage system at —40° P.

Referring now to Fig. 2, the valve i3 has &
body 29 provided with an inlet 30 and an outlet
3( for connection in the conduit 12, an interiorly
threaded cylindrical lower end portion 32 form-
ing a chamber, a valve champer 34; a valve port
35 formed with a seat 36 connecting the valve
chamber to the lower end chamber, and pas-
sages 37 and 38 for respectively connecting the
inlet to the valve chamber and the outlet to the
lower end chamber. .

A valve member 39 is positioned in the valve
chamber and has a stem 48 extending down-
wardly through the port 35. One end of a spring
4| engages the valve member 39 and urges the
same on its seat, and the other end of the spring
engages a plug 42, which is screw threaded into
the valve body for adjusting the force the spring
exerts on the valve member.

The control head {4 comprises upper and lower
body members 45 and 4§ having screw threadedly
secured cylindrical portions 47 and 48, respec-
tively, which cooperate to provide a chamber or
cylinder 50 for a piston about to be described.

The upper control head body member 45 hasg

adjusted to maintain a discharge .
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valve 24 for releasing liquefied gas
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an exteriorly threaded cylindrical upper end por-

tion 51 cooperating with the portion 32 of the
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valve body to provide a chamber 52, and has a
central aperture 54, which extends from the pis-
ton chamber 58 to the chamber 52.

A plunger 55 has an upper stem 56 for engag-
ing the valve member stem 40, a lower stem 51
extending through the aperture 54 into the piston
chamber 50, and an intermediate flange 58 nor-
mally seated by a spring 58 on the bottom of the
chamber 52. The plunger is adapted to be moved
upwardly to cause the valve member 39 to be
unseated upon operation of the piston about to
be described, and is also adapted to be moved
upwardly by means. of a lever 68 pivotally
mounted on the upper control head body mervi-
ber at 64 and having an arm &2 extending to the
exterior for manual or automatic operation
thereof.

The lower control head body member 48 has
a lower plug portion §8, which is screw threaded
for securement into a neck opening 86 of the re-
ceptacle 15, and the plug portion is formed with
a bore 87 for establishing fluid flow communica-
tion between the receptacle and the piston cham-
ber 59. The bottom of the chamber 50 has a
raised seat 89 surrounding the bore 617, the pur-
pose of which will be made apparent hereinaiter.

A loosely fitting piston 78 is disposed in the
chamber 58 and is normally held against the seat
89 by a spring Ti. The piston has an upwardly
extending stem 72 for engaging the plunger 55 to
cause the latter to unseat the valve member 39
upon upward movement of the piston 10 by pres-
sure medium in the receptacle {5, The piston 70,
its stem 72 and the plunger 56 in this manner
provide pressure operated means for actuating
the valve i4.

Fluid pressure medium is introduced into the
receptacle §5 from the conduit i7 in any desired
manner, for example, by a passage 15 in the
ijower control head body member, which pro-
vides fluid flow communication between the con-
Guit 17 and the bore 87. This passage may be
restricted by an orifice 76 of predetermined di-
mensions for admitting the fluid medium into
the receptacle at a predetermined rate.

Consequently, by admitting pressure medium
at a constant predetermined pressure and at a
constant rate into a receptacle of a given volume,
the time required to establish a preselected pres-
sure within the receptacle 15 to cause operation
of the piston 70 may be predetermined.

Suitable means may be provided for varying
the effective volume of the receptacle 15 and thus
vary the time within which the operating pres-
sure builds up. Such means may comprise an
opening 88 adjacent the neck of the receptacle,

which is closed by a serew plug 81 and which may

be utilized for placing into the receptacle a pre-
determined volume of liquid, preferably one which
will not absorb gases readily, to thereby vary
the effective gas containing volume of the re-
ceptacle.

In Fig. 3, another manner of accomplishing the
foregoing deseribed function is illustrated, where-
in the receptacle 15¢ has a hottom member 88
screw threaded into the side wall of the recep-
tacle to vary its effective volume. The bottom

member may have 2 stem 86 depending therefrom

provided with indicia 81 adapted to cooperate
with the lower edge 89 of the receptacle, serving
as index means, for visually indicating the ad-
justed volume of the receptacle. If desired, the
lower end of the stem 86 may have a nut portion
99 for cooperation with a wrench or other suit-
able tool for rotating the stem to effect upward



S e

s

2,668,153

‘ 5 :
or downward movement to the bottom member 85
in adjusting the volume: of the ‘receptacle. :

In utilizing the apparatus; the effective volume

of the receptacle 15; the regulator .19, and the
spring 41 of ‘the control head 14 are adjusted to
delay the opening of the valve port 35 for a pre-
determined interval of time after the container
valve 24 has been: opened. Prior to opening of
the:valve 24, the ports of the control head are in
the position illustrated in Fig. 2. :

. In: operation, the valve 24 is opened, whereby
fluid medium is introduced into the receptacle
{6. by way of the conduit: 12 and the tube 27.
Should the fluid: medium be Hquefied: carbon: di-
oxide or the like, the liquid is conducted to.the
bottom of the receptacle and is permitted to-gas-
ify ‘and leave the upper end of the receptacle 18
by way of the conduit i7.- The gaseous medium
flows through the regulator and is metered into
the receptacle i5 by way of the orifice 716.

As the receptacle 15 is being filled with gaseous
medium, operating pressure is built up therein,
which attains a predetermined value after the
predetermined time interval has elapsed. - When
this pressure. has been attained, the piston 70 is
operated to cause its stem 72 to engage and raise
the stem portion 57 of the plunger 55, which in
turn causes its stem portion 5§ to engage and
raise the stem 40 of the valve member 39 and

effect unseating thereof, whereby fluid medium 32

is. conducted through the conduit {2 to the de-
vice 1@ to effect movement of its piston 21f.

In the event that it is desired to open the valve
port 35 before the delayed operation time inter-
val has elapsed, the arm 62 of the lever 60 is
moved downwardly, thereby causing the oppo-
site end of the lever to raise the plunger 55,
which in turn effects' unseating of the valve
member 33. It will be understood that the lever
680 may be operated manually or automatically
by locally or remotely operable means.

-From the foregoing description, it will be seen
that the present invention provides improved
fluid medium operated time delay apparatus,
which is simple and economical in construction
and is accurate and reliable in operation. The
apparatus is readily adjusted to predetermine
the time delay interval and is so constructed and
arranged that freeze-ups, which would render
the apparatus inoperative, cannot occur.

As various changes may be made in the form,
construction and arrangement of the parts here~
in, without departing from the spirit and scope
of the invention and without sacrificing any of
its advantages, it is to be understood that all
matter herein is to be interpreted as illustrative
and not in any limiting sense.

I claim:

1. In fluid medium operated time delay ap-
paratus, the combination of a conduit, a valve in
said conduit for controlling the flow of fluid me-
dium therethrough, means normally biasing said
valve to a closed position, pressure operated
means including a member for uneclosing said
valve, manually operable means for operating
said member to unclose said valve, a spring for
resetting said member and said manually oper-
able means, a receptacle in fluid flow connection
with said pressure operated means, a second re-
ceptacle in fluid flow connection with said con-
duit at the upstream side of said valve therein,
and a second conduit establishing fluid flow com-
munication between said receptacles.

2.'In fluid medium operated time delay ap-
paratus, the combination of a conduit, a valve
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in isgid ‘conduit for controlling the flow of fuid
medium  therethrough, a spring for normally
seating said valve, a receptacle, a cylinder, a
piston in said cylinder, a member operable by
said piston to unseat said valve, & spring for
normally maintaining said member out of .its
valve unseating position, and means for intro-
ducing fluid medium into -said receptacle and
said cylinder.

3. In: fluid medium. operated time delay ap-
paratus, the combination of a conduit; a valve
in said conduit for controlling the flow of fuid
medium therethrough, a spring for normally
seating said valve, a receptacle, a cylinder, a
piston in sgid cylinder, a member operable by
said piston to unseat. said valve, a spring for
normally maintaining said member out of its
valve unseating position, means for introducing
fluid medium into said receptacle and said cylin-
der, and manually operable means for actuating
said member to effect unseating of said valve.

4. In fluid medium operated time delay ap-
paratus, the combination of a conduit, a.valve
in said conduit for controlling the flow of fuid
medium therethrough, a spring for normally
seating said valve, a receptacle, a. eylinder, a.
piston in said cylinder, a member operable by
said piston to-unseat said. valve, a spring: for
normally ‘maintaining said: member out of its
valve unseating position, means for intradueing
fAuid medium into - said receptacle and said cyl-
inder, manually operable means. for actuating
said member to effect unseating of said wvalve,
and a spring for normally maintaining said

5 piston out of its member operating position.

5, In fluid medium operated time delay appa-
ratus, the combination of a conduit, a -source
of liquefied normally gaseous medium having an
outlet connected to said conduit, a valve in said

; conduit for controlling the flow of fluid medium

therethrough, means normally biasing said valve
to a closed position, pressure operated means
for unclosing said valve, a receptacle in fluid flow
connection with said pressure operated means,
a second receptacle for trapping liquid medium
and permitting the same to gasify having an in-
let for liquid medium in fluid fow connection
with said conduit at the upstream side of said
valve therein and having an outlet at its upper
end for discharging gaseous medium therefrom,
a second conduit establishing fluid flow com-
munication between said first receptacle and the
outlet of said second receptacle, and means for
varying the effective volume of said first re-
ceptacle,

6. Fluid medium operated time delay appara-
tus comprising a container for storing liquefied
normally gaseous medium under pressure hav-
ing an outlet, a conduit connected to the outlet
of said container, a valve in said conduit for con-
trolling the flow of fluid medium through said
conduit, means normally biasing said valve to
a closed position, pressure operated means for
unclosing' said valve, a receptacle in fluid flow
connection with said pressure operated means,
a second receptacle for trapping liquid medium
and permitting the same to gasify, a tube ex-
tending to the lower end of said second recep-
tacle in fluid flow connection with said conduit
between said container and said valve, a second
conduit establishing fluid flow communication
between said first receptacle and the upper end
of said second receptacle for conducting gaseous
medium to said first receptacle, flow regulating
means in said second conduit, and means for
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varying the effective volume of said first re-
ceptacle. ;

7. In a fluid medium operated time delay ap-
paratus, the combination of a container for stor-
ing a mixture of gaseous and liguefied gaseous
medium under pressure, a conduit connected to
said container, a valve in said conduit for con-
trolling the flow" of the fAuid medium there-
through, means normally biasing said valve to
a closed position, pressure operated means for
unclosing said valve, a receptacle having a cham-
ber for accumulating gaseous medium under
pressure . therein, said chamber being in. fluid
flow .connection with said pressure operated
means, a liquid trap chamber having an .inlet
tube extending therein from one end thereof in
fluid flow connection with said conduit and hav-
ing an outlet for separating gaseous medium
from the mixture, and. a second conduit con-
nected to said trap chamber outiet for conduct-
ing the separated gaseous medium to said cham-
ber.

8. Apparatus according to claim 7, wherein
means are connected in said second conduit for
regulating the pressure of the gaseous medium
supplied to said chamber.

9. In fluid medium operated time delay ap-
paratus, the combination of & source of liquefied
normally gaseous fluid medium under pressure,

a conduit connected to said source, a valve in 3

said conduit for controlling the flow of fluid me-
dium therethrough, a cylinder, a piston in said
cylinder having means operable thereby to un-
seat said valve, spring means for normally seat-

ing said valve and normally preventing opera- &

tion of said piston, a chamber having an inlet
and an outlet, a tube in fluid flow communication
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with said conduit and extending into said cham-
ber through its inlet for introducing liguefied
fluid medium adapted to gasify in said chamber,
and a second. chamber having an inlet in fluid
flow communication with said first chamber out-
let for introducing gaseous fluid medium adapted
to expand therein and having an outlet con-
stantly in direct fluid communication with said
piston cylinder whereby the gaseous medium in
said second chamber upon attaining a predeter-
mined pressure directly operates said piston in
opposition to said spring means.

10.-In fluid medium operated time delay ap-
paratus, the combination of a conduit, a valve in
said conduit for controlling the fiow of fluid me-
dium therethrough, a spring for normally seating
said. valve, a receptacle, a°cylinder, a piston in
said cylinder; a member operable by said piston
to unseat said valve, a spring for normally main-
taining said member out of its valve unseating
position, a second spring for normally maintain-
ing said piston out of its member operating posi-
tion, and means for introducing fluid medium
into said receptacle and said cylinder.

HARRY C. GRANT, Jr.
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