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ACCELERATOR FOR DRY PIPE SPRINKLER
SYSTEMS

Wayne E. Ault, Youngstown, Ohio, assignor to Auto-
matic Sprmkler Corporation of America, Youngs-
town, Ohio, a corporation of Delaware

Filed Dec. 9, 1958, Ser. No. 779,096
7 Claims. (Cl 169—17)

This invention relates to a sprinkler system for fire
protection purposes and more particularly to an ac-
“celerator for differential type automatxc _sprinkler valves
used in such systems.

The principal object of the invention is the prov1s1on
"of an accelerator for quickly equalizing air pressure
-on the opposite sides of an automatic sprinkler valve.

A further object of the invention is the provision of
~an accelerator mechanism 1ncorporat1ng a pressure trans-
lator whereby change of air pressure in the sprmkler sys-
‘tem piping acts to effect a change in air pressure in the
sprinkler valve without directly commumcatmg there-

with.

A still further object of the invention is the provxslon
~of an accelerator mechanism for a sprinkler valve in a
dry pipe sprinkler system in which valve actuating air
pressures are controlled by the air pressure in the sprinkler
piping but separated from the valve so as to be free from
contamination therefrom.

A still further object of the invention is the provision
of a simple positive active air pressure operated .ac-
celerator mechanism communicating with the system

piping of an automatic sprinkler system and with the in-
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termediate chamber of an automatic sprinkler valve in "

said sprinkler piping and acting to open said valve upon
loss of air pressure in said system piping.

The accelerator disclosed herein is an improvement
in the art relating to devices for quickly releasing air
pressure from sprinkler system piping in which air pres-
sure normally acts to hold a differential type main sprink-
ler valve closed against a water or other liquid supply
source. As known in the art, dry pipe systems are
commonly used in fire protection sprinkler systems and
primarily serve to eliminate the possibility of freezing
of the liquid in sprinkler system piping. The piping is
normally filled with air maintained at a given pressure
sufficient to hold a differential type sprinkler valve clapper
closed against the pressure of the water in the supply line.
Fire fusing a sprinkler on the sprinkler piping opens
the same and vents the air from the sprinkler piping. The
volume of air in the sprinkler piping obviously requires
some time to.escape through the open sprinkler and
therefore delays the opening of the sprinkler valve and
the admission of the fire extinguishing fluid to the system
piping. _

Accelerators have been used with such systems in the
past for quickly venting the air in the piping by bringing
it into communication with the intermediate chamber in

_ the sprinkler valve where the pressure equalizes the re-
straining air pressure on the clapper of the valve and
thereby permits it to open rapidly. In the devices here-
tofore known in the art the mechanisms frequently be-
came inoperative due to contamination of oil, water or
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dirt particles introduced into the mechanisms of the ac-

celerators through their direct communication with the
sprinkler piping and/or the intermediate chamber of the
sprinkler valves.

The present invention eliminates the possibility of mal-
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function due to such contamination by introducing a
pressure translator into the system whereby the air pres-
sure in the sprmkler piping serves to actuate the dev1ce
but is not actually in communication therewith.

With the foregoing and other objects in view which

‘will appear as the description proceeds, the invention re-

sides in the combination and arrangement of parts and
in the details of construction hereinafter described and
claimed, it being the intention to cover all changes and
modifications of the example of the invention herein
chosen for purposes of the disclosure, which do not con-
stitute departures from the spirit and scope of the in-
vention.

The invention is illustrated in the accompanying draw-
ing, wherein: :

Figure 1 is a front view of the accelerator mechanism.

Flgure 2 is a side elevation of a portion of the mech-

_anism shown in Figure 1 and taken on line 2—2 thereof.

Figure 3 is a vertical section of the valve portwn of

_ the mechanism shown in Figure 1.

Figure 4 is a vertical section of the pressure translator

‘portion of the mechanism shown in Figure 1 and on an
_enlarged scale.

Figure 5 is a fragmentary schematic view of a dry
pipe sprinkler system having a dry pipe-valve including
the accelerator mechanism disclosed herein.

By referring to the drawings and Figures 1 and 2 in
partlcular it will be seen that an accelerator mechanism
is disclosed which is positioned in a housing 10 and com-
prises a pressure translator 11, a valve 12 and a dia-
phragm operated release mechamsm including a princi-
pal operating lever 13. The translator 11 communicates
with the normally closed piping 5 of a dry pipe sprinkler
system above the sprinkler valve 6 thereof by way of
pipe 14 and another portlon of the accelerator 11 com-
municates by means of air tubing 15 with one side of a

:dlaphragm case 16, a . calibrated vent 17 being incor-
‘porated in the communication fubing 15 so that atmos-

pheric pressure normally exists in the tubing 15 and
in the diaphragm case 16. The diaphragm case 16 is

-mounted by means of fasteners 18 on a panel 19 located

within the housing 10 and the panel 19 pivotally mounts
the operating lever 13 by means of a pivot 20.

The valve 12 has an inlet 22 and an outlet 23. The
inlet 22 communicates with the translator 11 and there-
through with the pipe 14 which in turn, communicates
with the normally closed sprinkler piping 5. The outlet
23 of the valve 12 communicates with an intermediate
chamber 7 of the sprinkler valve 6 which is, as known
in-the art, on the lower or opposite side of the clapper
8 thereof with respect to the sprinkler piping 5 and it
will thus be seen that as long as the valve 12 is closed
differential air pressure may exist in the sprinkler valve
so as to maintain the clapper 8 thereof closed position
against fluid in the supply line 9 communicating there-
with and that when the valve 12 is opened the differen-

 tial air pressure is immediately equalized between the one
_part of the dry pipe sprinkler valve § and the intermediate

chamber 7 thereof thereby permitting the fluid to open
the clapper 8 and enter the sprinkler piping.

In order that the valve 12 may be held in closed
position a roller 24 is mounted on the operating lever 13
and adjacent one side of the valve stem 21 so that when

" the operating lever 13 is in vertical position, as shown

in solid lines in Figures 1 and 2 of the drawings, the
roller 24 will engage and hold the valve stem 21 as shown.
When the operating lever 13 is released by means herein-

" after described it moves to the position shown in dotted
- lines in Figure 1 by reason of its weight and a spring 25
- so-that a secondary roller 26 on a sideward extension 27
- of the operating lever 13 engages the valve stem 21 and
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moves it to the right as shown in dotted lines in Figure 1
of the drawings, thereby opening the valve 12. When
the operating lever 13 is moved back to vertical position
as in resefting the mechanism the roller 24 engages the
valve stem 21 and moves it back to vertical position as
shown in solid lines in Figure 1 thereby closing the
valve 12.

In order that the valve 12 can be opened quickly and
automatically upon a drop of air pressure in the sprinkler
piping as occasioned by the opening of a sprinkler thereon
a diaphragm operated release mechanism including the
diaphragm case 16 having a diaphragm therein is em-
ployed. A diaphragm pin 28 engages the diaphragm in
the case 16 and extends outwardly through an opening
in the case 16 and is engaged on a lever 29 which is
pivoted as at 30 to a projection on the diaphragm case
16. A spring 31 connected to one end of the lever 29
and to a secondary projection 32 on the diaphragm case
16 normally holds the lever 29 in substantially vertical
position as seen in Figure 2 of the drawings. A second-
ary lever 33 is pivoted on offset portions thereof by
pivots 34 to projections 35 on the diaphragm case 16 and
arranged so that an offset end thereof overlies the upper
end of the lever 29 and the secondary lever 33 is thus
held in substantially horizontal position thereby. The
opposite or right end of the secondary lever 33 is down-
turned as at 36 and positioned immediately adjacent one
side of a forwardly extending end portion 37 of the oper-
ating lever 13 as seen in Figures 1 and 2 of the drawings.

It will thus be seen that when the Jever 29 is moved
it will move out from in under the offset end portion
of the secondary lever 33 and permit a spring. 38 con-
nected between the secondary lever 33 and projection 35
of the diaphragm case 16 to move one end of the second-
ary lever 33 downwardly and hence move the downturned
outer end 36 thereof upwardly whereby the upper end
37 of the operating lever 13 is freed. The spring 25
thereupon moves the operating lever 13 to the left, as
shown in Figure 1, and its weight continues such move-
ment causing the valve 12 to be opened as heretofore
described. )

The valve 12 includes a flexible sealing member 39
around the fulcrum of the valve stem 21 wherein it is
pivoted to valve 12 in an opening 40 thereof by a pivot
41 passed therethrough. A valve element 42 is recip-
rocally mounted in the valve 12 between the inlet 22
and outlet 23 thereof and includes a valve seat member
43 which normally engages and closes an end opening of
tubular member 44 which defines the inlet opening 22
of the valve 12. The valve 12 is mounted on the panel
19 by fasteners 45.

The translator 11 which controls the operation of the
diaphragm operated mechanism just disclosed, as well as
the valve 12 is best illustrated in the sectional view
comprising Figure 4 of the drawings and by referring
thereto it will be seen that it comprises a cylindrical body
member 46 having an outturned annular flange 47 around
its upper end and the lower portion thereof is of reduced
diameter and defines a chamber 48 having openings 49
and 50 communicating therewith. The opening 49 in
operation communicates with the pipe 14 and the open-
ing 50 communicates with the inlet opening 22 of the
valve 12, as best seen in Figure 1.

An annular body member 51 is positioned on the out-
turned annular flange 47 and clamped in position thereon
by a threaded clamping ring 52 so that an O-ring 53
which has an integrally formed thin wall bellows-like
diaphragm 54 closing the area defined by the O-ring 53
is held in sealed relation to the body members 46 and
51. An inverted secondary cylindrical body member 55
having an outturned annular flange 56 on its lowermost
end is mounted on the upper surface of the body mem-
ber 51 by a mounting ring 57 and the assembly is held

" in place by a secondary clamping ring 58. A secondary
bellows-like diaphragm 59 having an O-ring 60 defining
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its peripheral edge is positioned with the O-ring 60
between the ring 57 and the body member 51.

A cross sectionally circular body member 61 is posi-
tioned within the body member 46 and within the bellows-
like diaphragm 54 therein and a disc 62 is secured to
the bottom thereof by a fastener 63 so as to clamp the
central portion of the bellows-like diaphragm 54 between
the disc 62 and the body member 61. The body member
6% is of lesser diameter than the body member 46 and
provides adequate space for the progressive folding action
of the diaphragm 54 when the body member 61 moves
vertically with respect to the body member 46. An
elongated body member 64 of reduced diameter as com-
pared with the body member 61 has a threaded extension
65 which passes through an apertured annularly flanged
disc 66 and is engaged in a threaded opening in the
body member 61 so as to clamp the center portion of
the secondary diaphragm 59 between the flanged disc 66
and the body member 61. The annular flanged disc 66
is of lesser diameter than the inner diameter of the
body member 55 and thereby provides adequate space
for the progressive folding action of the secondary dia-
phragm 59 when the body members 61 and 64 move
vertically in the body members 46, 51 and 55.

A coil spring 67 is positioned on the flanged disc
66 around the body member 64 and extends upwardly
into the uppermost area of the body member 65 which
is reduced in diameter at its uppermost end, and normally
urges the body members 61 and 64 and their connected
parts into the lowermost portions of the body members
46, 51 and 55 as shown in Figure 4 of the drawings.
The uppermost end of the body member 55 communicates
with a fitting 68 which in turn has an opening 69 which
communicates with the tubing 15 as seen in Figure 1
of the drawings and incorporates a calibrated vent 17
by means of which the air pressure within the body
member 55 and the tubing 15 and the diaphragm case
16 will normally remain at atmospheric level.

In operation the opening 50 in the body member 46
of the translator 11 is in communication with the inlet
22 of the valve 12 which is closed by the valve seat mem-
ber 43 and the opening 49 therein is in communication
by way of the pipe 14 with the sprinkler piping so that
air pressure in the sprinkler piping which is acting to
hold the clapper of the sprinkler valve closed enters the
chamber 48 in the translator 11 and moves the body
members 61 and 64 upwardly therein compressing the
coil spring 67. The air from the sprinkler system does
not pass the diaphragms 54 and 59. 1t will be observed
that the body member 51 has an atmospheric vent pas-
sage 70 therein. ‘The body members 61 and 64 are thus
normally positioned in the upper portion of the body
member 55 and the chamber 48 extends upwardly out
of the body member 46 and through the body member
51 into. the. lower portion of the body member 55. The
air in the body member 55 exhausts slowly through the
calibrated vent 17 so that the air pressure in the upper-
most part of the translator 11 and in the tubing 15 and
in the diaphragm case 16 is maintained at atmospheric
level. The operating lever 13 is moved to set position,
as shown in solid lines in Figures 1 and 2, and a rigid
wire like extension 71 thereof engages the secondary
lever 33 and moves it into set position where the upper
end of the lever 29 can be engaged beneath the offset
portion thereof as heretofore described. As long as the
sprinkler piping remains intact the condition just de-
scribed exists and at such time as a sprinkler on the
sprinkler piping opens, as from the heat of a fire, the
immediate reduction in air pressure in the sprinkler
piping permits. the coil spring 67 in the translator to move
the body members 61 and 64 downwardly creating a
partial vacuum within the body member 55, the fitting
68, the tubing 15 and the diaphragm case 16 whereupon
diaphragm and pin 28 moves and in moving urges the
lever 29 from its normal vertical position and thereby
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out from in under the offset end of the secondary lever
33. The coil spring 38 moves the secondary lever 33
elevating the downturned outer end 36 thereof and dis-
engaging the outturned end 37 of the operating lever 13
whereupon the previously described action of the operat-
ing lever 13 occurs, acting to open the valve 12 and
establish communication between the intermediate cham-
ber of the sprinkler valve and the piping of the sprinkler
system which allows the fire extinguishing fluid to open
the sprinkler valve and flow into the sprinkler piping
and to the open sprinkler.

The action just described takes place in less than a
second after the opening of a sprinkler on the sprinkler
piping and the accelerator is therefore responsible for
the immediate opening action of the sprinkler valve. It
will be seen that the operating portions of the diaphragm
case and the translator 11 are never in direct communi-
cation with either the sprinkler piping or the interme-
diate chamber of the sprinkler valve and that as a result
of their frecdom from contamination they are capable of
operation when necessary.

It will thus be seen that a sprinkler system valve accel-
erator incorporating a pressure translator has been dis-
closed which meets the several objects of the invention,
and having thus described my invention, what I claim is:

1. An accelerator for use in a dry pipe sprinkler sys-
tem comprising in combination a valve, a diaphragm
operated mechanism operatively engaging said valve and
acting to move the same to open and closed position
and an air pressure translator comprising a hollow body
member having at least one diaphragm thereacross
dividing said hollow body member into two portions,
said air pressure translator having one portion thereof
in communication with said dry pipe and said valve and
the other portion thereof in communication with said
diaphragm operated mechanism and spring urged mov-
able means in said pressure translator between said por-
tions.

2. An accelerator for use in a dry pipe sprinkler sys-
tem; comprising in combination a stem actuated valve,
a diaphragm operated mechanism engaging said stem of
said stem actuated valve and acting to move the same
to open and closed position and an air pressure trans-
lator having one portion thereof in communication with
said dry pipe and said valve and another portion thereof
in communication with a diaphragm case in said dia-
phragm operated mechanism and movable means in said
air pressure translator separating said portions.
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3. The accelerator set forth in claim 1 wherein the
movable means in said air pressure translator comprises
a piston like body member engaged on said diaphragm
thereof.

4. The accelerator set forth in claim 1 and wherein
said diaphragm operated mechanism comprises a dia-
phragm case in communication with said air pressure
translator, a diaphragm in said case, a pin on said dia-
phragm extending outwardly of said case, a lever posi-
tioned for movement by said pin, a secondary lever
normally held against movement by said lever, an oper-
ating lever and means on said operating lever engaging
said valve and acting to move the same to open and
closed position.

3. The accelerator set forth in claim 2 and wherein
said diaphragm operated mechanism comprises a dia-
phragm case in communication with said air pressure
translator, a diaphragm in said case, a pin on said dia-
phragm extending outwardly of said case, a lever posi-
tioned for movement by said pin, a secondary lever
normally held against movement by said lever; an oper-
ating lever and means on said operating lever engaging
said stem of the valve and acting to move the same to
open and closed position.

6. The accelerator set forth in claim 2 and wherein
the air pressure translator comprises a pair of superim-
posed cylindrical body members and means for joining
the same to one another, at least one diaphragm secured
by the said cylindrical members and dividing the area
therein into said two portions, and at least one piston
like body member positioned in ome of the cylindrical
body members and secured to said diaphragm and mov-
able relative to said cylindrical body members, and a
spring in said cylindrical body members normally urging
said piston like body member into the portion of said
cylindrical body members communicating with said dry
pipe and said valve.

7. The accelerator set forth in claim 1 and wherein
a calibrated vent to atmosphere is in communication with
that portion of the air pressure translator in communi-
cation with the diaphragm operated mechanism.
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