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To all whom it may concern:

Be it known that I, Jorx J. GrRAFFLIN, &

citizen of the United States, and a resident
of Atlanta, county of Fulton, State of Geor-
gia, have invented certain new. and useful
Improvements in  Automatic-Sprinkler-
System Controls, of which the following is
a gpecification. ‘

My invention relates in general to auto-
matic sprinkler systems for protection of
buildings from fire, and more particularly
to that type known asthe dry pipe system.
Such systems are employed in buildings
where the temperature 1s not maintained al-
vays above the freezing point so that the
pipes leading to the individual sprinkler

heads would at times be burst due to freez--

ing of water if they iwere normally filled
with water. In systems of the dry pipe type
as now employed, the pipes are filled with
compressed air maintamed by suitable ap-
paratus. The main control valve whicl: nor-
mally holds back the water is located in a
suitable protected space vsually in the cellar.

Tpon the opening of a sprinkler head, due.

to fire at some point controlled by the sys-
tem, the air pressure drops and thereby au-
tomatically opens the main control valve.
Systems of this type are subject to certain
disadvantages well recognized in" practice,
such as condensation of water in the pipes
which are supposed to be kept dry, and the
diffienlty of maintaining. the system in
proper working order.

My invention relates more particularly to
dry pipe systems in which a partial vacuum
iz maintained in the sprinkler pipes.

In applying this principle to . practical
construction, there are a number of special
features of importance such as the auto-
matic maintenance of the vacuum, the
method of actuating the main control valve
when the vacuum 1s broken, and the reset-
ting of this valve to re-establish normal con-
ditions in the gystem.
struction and operation, by which these and
other desired results are accomplished, may,
of course, be quite vaviable, but, to clearly
set forth the principles involved so that
those skilled in the arm may understand and
practice my invention, I shall describe, by
way of example, one embodiment- thereot
which is shown in the accompanying draw-
ings..

The details of con-

ATTANTA, GEORGIA.
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In said drawings: :

Tigure 1 represents, principally in verti-
cal section, the main control valve with its
connected and related parts for governing
its action.

Figure 2 is a detailed, vertical section
through a portion of the main valve hous-
ing or chamber showing a vertical section
through the stop cock, which controls the
ports leading to and from the main control
valve. ‘ .

Tigure 3 is an outside elevation of the
main valve chamber and ifs governing stop
cock.

Figure 4 is a horizontal section taken on
the line 4—4 of Kigure 1;,showing one
method of actuating the governing stop
cock.

Figure 5 is a horizontal section through
the stop cock showing some of the details of
the ports and passages governed thereby..

Tigure § is » vertical section of the same
taken lengthwise of the stop cock.

Tigures 7

7, 8 and 9 are detailed transverse
sections of the same on the lines 7—7, 8—8
and 9—9 respectively of Figure 6. .
In all the views, the various parts, with
the exception of the main gate valve, are in-
cicated as being in their normal positions,
with the vacuim on, and the gystem ready to
respond.

The system here shown'comprises the main
control valve, whicl is hydranlically opened
and closed, the governing stop cock which
controls the water passages leading to and
from the main control valve and vacuum
passages communicating with the sprinkler
pipe, an autematic actuating mechanism for
the governing stop cock thrown into action
upon the definite breaking of the vacuum,
and a vacuum pump actuated to maintain
the normal! vacuum within the system by
reans of automatic contrel respongive to
a1l pressure changes within the system.

In Figures t and 3, 10 indicates the water

main, 11 an ordinary gate valve whieh may
bhe operated at will to open or close the water
main, aund 12 indicates the main control
valve housing econstructed in accordance
with myv invention. This valve housing
constitutes o portion of the pipe leading to

55

60

65

75

80

90

100

105

the sprinkler system. In construction, it

may, for example, comprise in addition to
its outer chamber an inner base member 13
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preferably of stream line form and cast in-
tegral withi the outer shell to which it is
cvonnected by webs 14 and 15, as shown in
Figuves 1 and 4. The base member 13 is of

sufliciently less diameter than the interior-

of the shell member to provide ample space
for the flow of water to the individual
sprinkler pipes when the system is called
upon to respond to fire. This base member
13 constitutes the bottom of a hydraulic
chamber, which is completed by the cylinder
16 threaded into the base member 13, and
a piston-like valve 17 which normally rests
in elevated position against a valye seat
18 provided in the main valve housing or
shell. The upper end of the piston valve
17 is preferably of stream line form, cor-
responding with the bottom of the base
rgember 13. This piston valve 17 is slid-
ably positioned within the ¢ylinder 16 with
approximately water-tight fit so that it can
be driven upward by admission of water
into the hydraulic chamber of which it con-
stitutes the top, thus closing the entrance to
the pipe 19 which leads to the sprinkler
pipes distributed throughout the building.
The space cutside of the hydraulic chamber,
but within the main shell 12 of the control
valve, can be drained when desired through
waste pipe 20 which is controlled by hand
valve 21 and discharges into the drain 22,
The hand valve 21 is normally kept closed.
Communication with the interior of the
hydraulic chamber of the valve is provided
Ly passages 23 and 24, which are formed in
the connecting web 15 and the cylinder 16,
as clearly shown in Figure 1. These pas-
sages are for the admission and discharge
of water as will be hereinafter described
and explained. They are controlled by the
governing stop cock to which reference has
already been briefly made and which will
now be described in detail.

This governing stop cock is mocunted in
a housing block 30 which is secured to the
side of the main control valve housing 12
by means of bolts 31 which pass through
perforated flanges 32 of the stop cock hous-
mmg.  This housing block 380 is provided
with a conical bore from which two pas-
sages 33 and 34 connect with the passages
23, 24 of rib 15, abové described, and a
third passage 35 through a port 36 into

b

-the annular space between the outer shell

12 and the inner hydraulic chamher of the
main control valve. These ports or pas-
sages 33, 34 and 35 are controlled by the
governing stop cock, which comprises a
tapered plug 37 fitting within the tapered
bore of the housing block with a ground
joint seat. The plug 37, has, for example,
squared projecting ends or studs 38, 29 and,
at the smaller end of the plug, a nut 40
presses a tightening washer or ring 41
against the end face of the housing block
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in well known manner, to hold the plug
in place. Operating lever arms 42, 43 are
positioned on the squared ends or studs of
the plug 37 to twrn the plug, as will be
subsequently described.

The plug has three transverse passages
or ports 44, 45 and 46, the intermediate
one, namely port 45, being in the plane of
the three passages 33, 34 and 35, just men-
tioned. In the normal position of the plug
37, this intermediate port 45 comnects pas-
sages 34 and 35 with each other, as shown
clearly in Figure 8, at the same time cloging
the port 33. Pressuve within and without
the hydraulic chamber of the main control
valve is thus equalized. When turned 90
degrees, the plug 87 closes the ports 34,
35 and thereupon, this intermediate port 45
permits the water from within the hydraulic
chamber to escape through passage 23, 33
inte a discharge pipe 47 which empties into
a drain 48, as clearly apparent in Figures
1 and 8. ' o

The block 30, as shown in Figures 6 and
7, has an admission port or passage 49 which
is in the plane of the transverse passage 44
of the plug 87 but is normally closed by the
piug. This passage 49 may be connected
through passage 44 with ai port 50 which
leads through branch passage 51 into the
rear of passage 34. Water pipe 52 is led
off from the water main 10 below the gate
valve 11 and extends upwardly to a T 53
from which one hranch 54 leads water into
the said admission port or passage 49 of the
block 30. By turning the plug 87 45 de-
grees from the positicn shown in Figure 7,
water is thereby permitted to flow through
pipe 52 and the conmecticns stated into the
rear of passage 34 and thence through pas-
sage 24 into the interior of the hydraulic
chamber. TIn this way, after the main con-
trel valve chamber has been opened and
drained, the piston-like member 17 is hy-
draulically lifted into closed position against
the valve seat 18. Thereafter, the plug 387,
being moved another 45 degrees, or in other
words being brought into the normal posi-
tion shown in all the figures of the drawings,
the gate valve 11 may be opened so that
water from the main 10 flows up into thel
annular space surrounding the main valve
17, such annular space being in that posi-
tion of the stop cock placed 1 communica-
tion through passage 36, 35; 45, 34 and 24
with the interior of the hydraulic chamber
so that. equilibrium is established. = Thers
being no water pressure above the valve
piston 17 within the pipe 19, the valve will
remmain closed on account of the preponder-
ance of upward pressure.

In this same position of the stop cock,
the transverse passage 44 registers with
diagonal passages 55 and 56 formed in the
block 80 (see Figures 2 and 7). The passage
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55 leads into a passage 57, 58 formed in the
main valve housing 12, as clearly shown in
Figure 2, and into the space above the valve
seat 18 where normally a vacuum, .is to be
maintained. The passages just described
are, in fact, the exhaust passageg through
which air is withdrawn from the system
above the valve seat 18 by means of any
suitable form of vacuum pump of which an
example will now be described.

From the port or passage 56 above men-
tioned, the vacuum pipe 60 leads through a
container 61, mercury pipe 62, container 63
and pipe 64 into a vacuum pump 65 operated
by flow of water through nozzle 66. This
water may be led off from pipe 52 at the
T 53 and carried through pipe 67 under
the control of a spring-returned valve 68
as shown clearly in Figure 1. Upon open-
ing the spring-returned valve 68, the flow
of water occurs through nozzle 66, exhaust-
ing the vacuum system through the column
of mercury in mercury pipe 62. The mer-
eury is, during that operation, drawn into
the container 63 in which the air passes
through it and from which it drops back
into the pipe 62 with the action of a check
valve. When the action of the pump 65
ceases or is so reduced as to permit the pres-
sure in chamber 63 to exceed that in the sys-
tem on the opposite side of the mercury
column, the mercury in the left hand side
of the pipe 62, which constitutes a U-tube,
will stand higher than that in the right
hand side, this difference in level between
the two sides indicating, of course, the
vacuum within the sprinkler system when
the pressure in container 63 is substantially
atmospheric. The maintenance of this
vacuum is, however, automatically control-
led under normal conditions by a special
sctuating means for the spring-returned
valve 68, '

This actuating means is clearly shown in
Figure 1 of the drawings as comprising a
pivoted lever 70 provided with an arm 71
for engaging the valve handle or arm 72.
One end-of the Jever 70 may be weighted
by a fixed or manually adjusted weight 73.
The other end may be weighted by an auto-
matically varied weight comprising, for ex-
ample, a mereury pan 74 containing a body
of mercury 75. 'The volume of this mercury
and its consequent mass effective in weight-
ing the lever 70 is under the control of an
inverted bell 76 immersed in the mercury

and communicating at its top through pipe-

77, passage 78 (in block 30 of stop cock 37)
transverse passage 46 of the stop cock, pas-
sage 79, pipe 80 and port 81 with the vaccum
space within the pipe 19 of. the sprinkler
water system. As the degree of vacuum,
within the systém varies, the mercury con-
tained in the inverted bell 76 will rise or
fall, thus varying the weight borne by the

8

end of lever 70 and causing the lever arm
71 to open or permit closing of the spring-
returned - valve 68. For example, if the
vacuum gets below a predetermined normal,
the effective weight of mercury -admitted
into the pan 74 is sufficient to open valve 68
and cause water to flow through the vacuum
pump 65, thus further exhausting the space
above the valve seat 18. S

Upon complete and definite breaking of
the vacuum by opening of a sprinkler head,
the governing stop cock 37 is turned through
90 degrees to discharge the water from with-
in the piston valve 17, as already mentioned.
This operation of the stop cock may be ef-
fected by an actuating weight 85 which is
carried by arms 42, 43 mounted on the
squared studs 38, 39 of the plug 37. This
weight 85, may, for example, be pivotally
connected with the arms 42, 43 by & bolt or
rod 86. The free ends of the arms 42, 43
straddle the weight 85 which latter has free
pivotal movement on its pivot 86-to the ex-
tent- permitted. by pins 87, 88, which come
into engagement with the said arms. 'This
construction = permits “lost ' motion of the
weight 85 upon its pivot 86, when tripped,
so that it has opportunity of developing
some momentum prior to encountering the
frictional resistance of turning the stop
cock. Normally; the weight may be sup-
ported, for example, by a hook 89 engaging
a lateh 90 whose position is controlled by an
automatic lever 91. This lever 91 is gener-
ally similar to the lever 70, already :de-
seribed and may, for -example, have a fixed
or manually adjustable weight 92 counter-
balancing a mercury pan weight 93 in which
the weight of mercury effective on the lever
is under the control of inverted bell 94, the
upper - portion of which  communicates
through pipe 95 with the vacuum pipe 77
already described. - This ~mercury pan
weight is set to operate on the complete or
definite breaking of the vacuum by the open-
ing of one of the sprinkler heads, whereupon
the pan 93 depresses its end of the lever 91
to remove latch 90 from the hook 89, A
dash pot or liquid cushion 96 may be' em-
ployed to bring the lever to rest. Upon re-
lease of hook 89 from latch 90, the weight
85 first swings on its pivot 86 until the pins
88 engage the free ends of the arms 42, 43,
whereupon the stop cock 37 is turned as the
weight descends into the position shown in
dotted lines in Figure 1. A spring or other
cushioning member 97 may be provided to
prevent shock at the end of this movement.

The operation of the device may be briefly
described as follows. Assuming the parts
in- their normal positions ‘as-shown in-the
drawings. slight loss of vacuum within ths
system will open the spring-returned valve
68 to actuate the vacuum pump: and restore
the vacuum to normal. Definite breaking
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of the vacuum will admit atmospheric pres-
sure into the system, whereupon the mer-
cury in the inverted bell 94 empties into pan
93 throwing the latch 90 out of engagement
with hook 89, Weight 85 thereupon swings
on its pivot 86 until pins 88 engage the out-
er, free ends of levers 42, 43, and the con-
tinued- descent of the weight 85 swings the
stop cock 37 through an arc of 90 degrees.
In this position of the stop cock: the hy-
draulic space within the valve 17 is thrown
open- to the outside, thus permitting water
to discharge through outlets 23, 33, 45, 47
into drain pipe 48. The piston valve 17
thereupon descends and admits the water
from the main 10 into the sprinkler system.
As the valve 17 descends, it eloses the outlet
23 so that it is brought to rest without shock
or jar by reason of the trapped water and
air within the hydraulic chamber. = Passages
24, 34 and 35, 36 are alveady closed by the
turning of the stop cock. This same action
of the stop cock brought the transverse pas-
sage 46 thereof into registry with a passage
98, 99 of the block 80 and closed the vacuum
passages 78, 79 of the block. Tt also closed
the vacuum passage 55, 56 (see Figures 9
and 7). The passages 98, 99 place the in-
terior of the main valve housing 12 in com-
munication with pipe 100 leading to the
usual water motor alarm.

When it is desired to turn off the water
and reset the apparatus, the gate valve 11 is
closed, the valve 21 opened until all water
above this valve has been drained out, valve
21 closed, the weight 85 is lifted through 45
degrees to bring the transverse passage 44
of the stock cock 37 into registry with the
water passages 49 and B0, as already de-
seribed, thereby admitting water into the
hydraulic chamber beneath the main valve
17 and causing the latter to be lifted into nor-
mal position against its seat, When this has
been effected, the weight, is further raised
into the position shown in the drawings,
so that the parts are restored again to their
normal positions. The main gate valve may
then be opened, and as soon as the vacuum
has been restored, the system is ready for the

" next response. - .

I claim:
1. A valve mechanism for sprinkler sys-
tems comprising in combination a water

pipe, a main control valve for controlling

the flow of water thru said pipe, means for
applying - water pressure to said. valve to
close the same and hold it closed. means for
normally maintaining a vacuum in said pipe
beyond said main control valve, and means
for relieving the water pressure from said
control valve to cause the opening of the

" same upon definite breaking of the vacuum.

2.-A valve mechanism . for sprinkler sys-
tems comprising in combination a water pipe,
a hydraulically operated main control valve

1,491,301

for controlling the supply of water thru
said pipe, a conduit connecting said valve
with the water supply, a conduit connecting
said valve with the atmosphere and means
for cpening the first mentioned conduit and
simultaneousty closing the second mentioned
conduit to cause the closure of the valve.

3. A valve mechanism for dry pipe
sprinkier systems comprising in. combina-
tion a water pipe, a main control valve
therein, means for hydraulically closing
said - control valve, means for normally
maintaining a vacuum in said water pipe
beyond said control valve, and means gov-
erned by the definite breaking of said vae-
uum for opeéning said hydraulically actu-
ated valve.

4, A valve mechanism for dry pipe
sprinkler: systems comprising in combina-
tion a water pipe, a main. control valve
therein, means for producing a vacuum in
said water pipe beyond said control valve,
means responsive to small changes of pres-
gure in said vacuum for controlling the op-
eration of said vacuum producing means,
and means responsive to a definite breaking
of gald vacuum, for opening said main con-
trol valve.

5 A valve mechanism for dry pipe
sprinkler systems -comprising in combina-
tion a water pipe, a main control valve
therein, means for producing a vaenum in
said waber pipe beyond said control valve,
meang responsive to small changes of pres-
sure in said vacuum for controlling the op-
eraficn of said vacuum producing means,
and means responsive to a definite breaking
of said vacuum, but not responsive to small
changes of pressure in said vacuum, for
opening said main control valve.

6. & valve mechanism for dry pipe
sprinkler systems comprising in combina-
tion a main control valve, a water pipe in
which the supply of water is nunder the con-
trol ofsaid main control valve, means for
normally maintaining a vacuum in said
water pipe beyond said main control valve,
and a mercury check valve through which
said vacuum producing means withdraws
air from said water pipe in producing said
vacuum.

7. A valve mechanism for dry pipe
sprinkler systems- comprisine in combina-
tion a water pipe, a main control valve
therefor, means normally connected with
eaid - pipe bevond the control valve for
maintaining a vacuum therein, and means
for simultaneously opening said control
valve and disconnecting said vacuum pro-
ducing means. ,

8. A valve mechanism for dry  pipe
inkler systems comprising in combina-
a water pipe, a main control valve
therefor, means normally connected with
said pipe beyond the control valve for main-
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taining a vacuum therein, and means con-
trolled by the vacuum for opening said con-
trol valve and disconnecting said vacuum
producing means when the vacuum is

broken.

9. A valve mechanism for dry pipe
sprinkler systems, comprising in combina-
tion a wafer pipe, a main control valve
therefor, means normally connected with
said pipe beyond the control valve for
maintaining a vacuum therein, and means
controlled by the vacuum for opening said
control valve and disconnecting said vac-
uum producing means and also said vacuum

control means when the vacuum is broken..

10. A valve mechanism for dry pipe
sprinkler systems, comprising in combina-
tion a water pipe, a main control valve
therefor, means normally connected with
said pipe beyond the control valve for main-
taining a vacuum therein and means con-
trolled by the vacuum comprising a balanced
tripping device having a liquid receptacle
the weight of which is affected by changes
in the vacuum to unbalance said tripping
device and open said control valve when the
vacuun is broken. ‘

11. A valve mechanism for dry pipe

S

sprinkler systems, comprising a piston main
contro] valve designed to be held closed by
the hydraulic pressure and to open when
said pressure 1s removed, a cylinder in
which said valve moves, an auxiliary valve
controlled by the air pressure in the dry
pipe, a passage leading from the said cyl-
inder to said auxiliary valve, a passage
leading from said auxiliary valve to the
water supply and the atmosphere to allow
the water pressure to enter the cylinder
when the control valve is to be closed and
to leave the cylinder when the control valve
is to be opened.

12. A valve mechanism for dry pipe
sprinkler systems, comprising in combina-
tion a water pipe, a main control valve
therein, means for producing a vacuum in
said water pipe beyond said control valve,an
auxiliary valve controlling the flow of water
to and from said ‘main control valve, re-
straining means for helding said auxiliary
valve in position to keep the main control
valve closed and means actuated by a break
in the vacuum to trip said restraining
nleans.
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