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EXTINGUISHER COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK.

AUTOMATIC SPRINKLER SYSTEM.

994,255,

Specification of Letters Patent,

Patented June 6, 1911,

Application filed September 28, 1907. Serial No. 395,017,

To all whom ¢ may concern: |

Be 1t known that I, Aumon M. GraNGER,
a citizen of the United States, and resident
of Medtord, county of Middlesex, State of
Massachusetts, have invented an Improve-
ment 1n Automatic Sprinkler Systems, of
which the following description, 1n connec-
tion with the accompanying drawing, is a
specification, like letters on the drawing rep-
resenting like parts.

This 1Invention relates to automatic
sprinkler systems employed for fire protec-
tion purposes, and more particularly to the
so-called *“dry” pipe type wherein under
normal conditions the main water supply or
distribution pipes are empty, the water un-
der pressure being held back by air pressure
actlng upon expensive and more or less cum-
bersome differential valves until the air
pressure is reduced by the opening of one
or more sprinkler heads in the distribution
pipe. Such systems are objectionable be-
cause of the expense of installation, and also,
particularly in marine werk, because of the
fact that it is impossible to drain the sys-
tem without removing the individual
sprinkler heads from the distribution pipes.

My present invention overcomes these ob-

jections by greatly reducing the cost of in-::
stallation and simplifying the construction,

and while not restricted to such use it is pe-
culiarly adapted for use on steamboats and

other marine structures by reason of the
dramable features embodied therein, as will

be apparent hereinafter. -

Broadly considered my invention com-
prises a distribution pipe provided with the:

requisite number of sprinkler mechanisms
or heads, as usually designated, means con-
nected with said pipe to supply the same
with water under pressure, and meéans act-
ing normally to maintain the distribution
pipe filled with air at higher pressure and
prevent the entrance of water to such pipe,
sald latter means including a. service inlet
for air of less area than the outlet of a
sprinkler head.
My invention also comprehends the use
pendent drainable sprinkler

rosion and freezing is wholly obviated.
In carrying out my invention the water

heads, |
whereby the danger to the system from cor-

]

a

distribution pipe is divided into as many
sectlons as may be necessary, cach being con-
nected with a supply of water under pres-
sure, and each section having a check-valve
of simple and efficient construction to ad-
mit the water to the distribution pipe when
a sprinkler head is opened.

The check-valves are normally held closed
by air pressure in the distribution pipe, the
air pressure being greater than the water
pressure, and the apparatus is so constructed
and arranged that after the air pressure in
the system is established the air under pres-
sure 15 constantly maintained in the  distri-
bution pipe of each section by a service inlet
of less area than that of a sprinkler outlet,
whereby when a sprinkler head is opened
the reduction in the air pressure is practi-

cally Instantaneous, to at once effect the

opening of the water inlet valve.

A suitable antomatic alarm is provided
to 1ndicate the admission of water to the
distribution pipe of a section, the entrance
of the water thereto operating the alarm.

Compressed air is provided by means of
any suitable form of automatically con-
trolled air pump, in itself forming no part
of my 1nvention, compensating for any leak-
age 1n the piping and by means of a stor-
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age chamber or tank maintaining at all

times a substantially constant pressure in
the system.

- If one or more of the sprinkler heads is
opened, as by fire in the vicinity, the air

pressure 1n the system is instantly reduced

to below that of the water, the check-valve
or valves at once opening automatically and
admitting the water to the system. I have
also provided means to prevent water-
hammer in the water-supply, as will be ex-
plained hereinafter, and I consider this an
important feature of my invention.

- Heremn I have shown my invention em-
bodied in a drainable system, using in
connection therewith pendant drainable
sprinkler heads such as shown in another
application Serial No. 390326, filed by me
the twenty-seventh day of August, 1907,

such sprinkler heads depending .from the

distribution pipe and by their construction
permitting ready drainage of the system.
While for many purposes, particularly in
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" steamboat installations, I prefer a drainable ) the distribution pipe. By using pendent
system with pendant sprinkler heads of the | drainable sprinkler heads I obviate the
character referred to it will be manifest | danger of corrosion or freezing at the heads
from the following specification that cer- | after water has been admitted to the system.

5 tain valuable features of my invention are | It will be understood that the distribution 70

in no wise'restricted thereto. pipe d, d’ may be of any suitable length and
Up to the present time no installation of | arrangement, according to circumstances.
pendent drainable automatic sprinklers has Referring to Fig. 1 1 have shown at W a

been made because I believe I am the first | pump of any suitable construction, having
10 to devise such apparatus, forming the sub- | its inlet at w and its outlet is connected by 75
ject - matter of my other application re- | a suitable pipe @’ with a relatively large
ferred to. - -~ | tank or chamber W¥, the pipe w’ having a
The largest equipment of sprinklers yet | valve »” to shut off the pump from said
introduced on a steamboat is largely non- | chamber when desired. The chamber 1s.
15 automatic in operation, reliance being placed | herein shown as provided with a transverse 20
upon thermostats at the side of each | diaphragm or partition w*, Fig. 1, which
sprinkler to announce an adjacent fire on an | extends to the water level, as indicated, the
annunciator in the engine room. When such inlet for the chamber being at one side of the
announcement is made the engineer is ex-| partition, while from the opposite side leads
20 pected to open the water inlet valve for the | a water outlet pipe w? connected with the 85
section or sections, where the sprinklers | distribution pipe of each section, as will be
should be made operative, reducing the ac-| described. A valve »? in the pipe w* 1S ar-
tion of the system to manual operation. ranged to manually cut off the chamber
~ The various novel features of my inven- | from the sections, when desired, said valve
25 tion will be fully described in the subjoined | under normal conditions being open. A c0
specification and Pa,rticularl.y pointed out 1n check-valve C of any suitable character 1s
the following claims. | located in the pipe 20°, opened automatically
Figure 1 is a diagrammatic view in eleva- | by water pressure to permit the passage of
. tion of an automatic sprinkler system em- | water to the various distributing sections,
30 bodying my present invention, the piping and normally such check-valve will be mam- ¢5
~ being broken out at intervals to save space, | tained closed by air pressure, as will be ex-
“and with typical forms of water and air | plained. The chamber W contains air above
pumps illustrated; Fig. 2 is an enlarged sec- | the water, forming an effective cushion, the
tional detail of a drainable sprinkler fitting | partition w* causing the incoming water to
35 and connected pendant sprinkler head; Fig. | be deflected before it can pass out through 100
3 is an enlarged vertical section of the checle- | the outlet pipe w?, the construction serving
valve introduced between the main water | to effectually prevent water-hammer in the
supply and each section of distribution pip- | piping of the sprinkler system. '
ing, whereby the admission of water thereto At the right, Ifig. 1, T have shown at P
40 is-controlled; Fig. 4 is an enlarged detail | an alr pump or comMpressor of suitable form, 105
of the automatic alarm by means of which | having 1ts outlet p connected with an zir
the admission of water to a section is indi- | storage reservoir P, with a mannally: oper-
cated at any convenient point. - | ated valve »® and a checlk-valve C’, the valve
Referring to Fig. 1 a portion of a scction | »* belng open under normal conditions so
45 of the water supply or distribution pipe is | that the check-valve automatically admits 110
 indicated at &, ¢’, and herein I have shown | air to the reservoir Iy but prevents return
the pipe as having a slight pitch suflicient thiercof to the pump. = S
~ for drainage, the pipe being ptovided at thie In my presentiinvention 1f the water pres-
requisite intervals with sprinkler mecha- | sure due to pump W be, say sixty pounds,
BO nisms or heads & of suitable -eonstruction..| then the an pressure in the reservoir P will 115
+ Herein I have shown pendent sprinkler | be maintained at a higher pressure, for In-
heads, of a drainable type such as forms the | stance about eighty pounds, and the storage
subject-matter of my pending application | reservoir may have a apacity of about forty
before referred to, the part 1 of the sprinkler | gallons to about two hundred gallons for

85 head, Fig. 2, containing the usual outlet | the chamber Wx | | 120
valve being connected with the bottom open- | [t will be understood that in a system of

ing of a fitling 2 having lateral openings 3 | this character the water and anr pumps will
into which are screwed the ends of the dis- | be antomatically controlled in any usual
tribution pipe . The construction is such | way, forming no part of my invention so
60 that the sprinkler head depends from the | that the requisite air and water pressures
fitting with the outlet valve of the sprinkler | will be maintained, the storage reservoir
head adjacent the lower level or bottom | preventing variations in the air pressure in
line of the distribution pipe, thereby pro- | the sprinkler system. I
viding for automatic drainage of the sprin- The water-supply pipe w* is upturned at
86 Iler head when the waler is drained from ' o and T have shown it terminating in a 139
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T-coupling w*, to the opposite ends of
which are connected the main check-valves
mterposed between the means for supplying

~water and the distribution pipes of the sev-

5 eral sections. !
~ One of the main check-valves is shown in
section on an enlarged scale in e, 3, 1t
comprising a casing 5 having opposite ports
b, 6 provided with annular flanges 7, a valve
chamber 8 being bolted to the open top of
the casing.

An annular valve-seat 9 is formed in the
bottom of the chamber, for the check-valve
10, slidably connected by a housing 11 with
the upper end of a depending,  rotatable
stem 12 guided by a spider 13 below the
check-valve and by a suitable egland 14 at
the bottom of the casing 5.

The lower end of the stem outside the
gland is screw-threaded at 15 to coOperate
with a threaded bearing 16 formed in a de-
pending extension of the gland, the stem
having an attached hand-wheel 17. |
By turning down the stem the check-valve
10 1s firmly seated, as shown in Fige. 3, and
by turning up the stem the head 12% thereon
18 raised from the valve, releasing it from
control of the stem, while the extreme up-
ward movement of the stem brings its head
against the top of the housing 11 to lift the
valve from its seat, when it is desired to
blow out the valve casing, for cleansing, ete.

Referring to Fig. 1 I have shown one of
the check-valve devices as attached to each
end of the T-coupling w*, by meuns of the
flanges 7, and to the outer end of each of
the casings 5 I have bolted another similar
casing 5% showing a set of four main checlk-
valves, Tt will be seen that the end CAasINgs
&% are closed at their outer sides, but it will

-be manifest that by assembling the casings 5
LV their ena flanges 7 a greater number may
be connected, with one of the casings 5% at
each end of a set. The water passes from
‘the supply pipe w? to the coupling w* and
‘thence in each direction to the casines of the
several valve devices, somewhat in the man-
ner of a header, as will be obvious. A con-
necting pipe w?® leads from the valve-cham-
ber 8 of each of the check-valves (o one of
the seetions of distribution pi pes, and herein
I have shown only one section connected, 1t
being understood that each of the other SeC-
tions will be connected in a similar manner.
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turned up the valve 10 thercof will be froe
to open or shut as the pressure below or
above it is greater, so that at such time the
valve is automatic in its operation. An air
supply pipe »” leads from the storage 1es-
ervolr P* to each connecting pipe 2® be-
tween the distribution pipe d, d’ and the
main check-valve, as shown in Fig. 1, the

60

5 by-pass p*

around the valve, as herein
S

When the stem 12 of any check-valve is

pipe p” having a main shut-off valve 2* and a.

3

shown, the by-pass having an area less than
the area of the outlet of a spinkler head, say
about one-twentieth (1/20th) of the area of
such outlet.

I prefer to provide the by-pass with a
alve ° g0 that when desired T may com-
pletely shut the by-pass, as by closing both
valves o* and »% the air supply is completely

shut off from the particular section with
which 1t is connected.

The valve * may be termed the air-charg-
ing valve, while the by-pass with its re-
stricted area constitutes a service inlet for
the air, as will be apparent hereinafter.

I' interpose a common check-valve C be-
tween the by-pass and the connecting pipe
w?y to close automatically when water is
admitted to the distributing section, to pre-
vent the passage of water to the ar-supply
pipe-p’, whenever from any cause the air-
pressure becomes reduced below the water-
pressure. _

Supposing that the water and air pumps
have been put in operation to obtain pres-
sures of say sixty pounds in the chamber
W=, and eighty pounds in the storage reser-
voir P% the valve »? being closed, and also
the valves 2% o5 the several check valve
spindles 12 are turned down by means of
the hand wheels 17 to firmly seat the main
check valves 10, after which the valves vt p°
‘are opened, admitting air under pressure to
the various sections connected by the pipe p”
with the reservoir P in order to establish in
the distribution pipes the air pressure, say
elghty pounds to the square inch. The air.
charging valve »* in each of said pipes
1s then closed, leaving the communication
between each section and the storage reser-
voir through the restricted or service inlet
aftorded by the by-pass p2.  The spindles 192
are now turned up to release the check-
valves 10 but the latter will remain seated
by reason of the air pressure of eighty
pounds previously established after whicl
the valve +* in the water outlet pipe w? is
opened, admitting the water under pressure
of say sixty pounds to the several casings 5
underneath the check valves 10. The latter,
however, will be retained seated against the
water pressure by the greater air pressure
on the upper sides of the valves, and the
system 1s 1n condition for wse. The air
pressure 1n the several sections of distribu-
tion pipes and connecting pipes w° is main-
tamed by or through the service inlet pro-
vided by the several by-passes pé, any leak-
age 1n the piping being compensated for by
the constant supply of air thereby rendered
available. If now one or more sprinkier-
heads be opened by fire in the vieinity there-
of, the stored up air in that articular sec-
tion Is instantly released, Ellldl the air pres-
sure reduced below that of the water, so that
the corresponding main check-valve 10 is
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instantly opened by the pressure oi water

beneath it, the water rushing through the
connecting pipe w® into the distribution pipe
of the particular section, to be showered
upon the fire through the open sprinkler

B head or heads.

By making the area of the service inlet so

“much smaller than the outlet of a sprinkler
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head, the drop in the air pressure 1s 1nstan-
taneous when a head is opened, so that the

action of the water to open the main check
valve 10 is immediate, the distribution pipe.

of that section being at once filled with the
water under pressure, so that the operation
of the system is entirely automatic.

T prefer to provide an automatic alarm to

indicate the particular section which has
‘been brought into operation, and in Ifig. 4,

T have shown an enlarged detail of a con-

venient form of alarm, the same comprising
a metallic sphere 20 communicating at its

upper end with the connecting pipe ° by a
small pipe spirally coiled at 21 to suspend

‘the sphere and also to admit water to 1t. a

similar spirally coiled pipe 22 connecting

the bottom of the sphere with the pipe 2°.

The elasticity of the coils 21, 22 normally
retains the. sphere in. the position shown 1n
Fig. 4, but when the pipe 2° is filled with
water, the sphere is also filled, and the -
creased weight causes it to descend, bringing

a contact 23 attached to the sphere mto en-

oagement with a fixed contact 24 in ciremit:
with a bell or other indicator I by means of
a wire 25, the circuit being completed by

wire 20. | .
In Fig. 1. T have shown one of the alarm

devices, it being understood that in practice

cach of the conneeting pipes w® will be so

provided, and it will also be manifest that
several indicators or alarms I may be aud-
ible or visual as desired, and located 1n any
convenient place. | |

After a section of the system has been

automatically operated, as deseribed, and
the fire put out. the check valve 10 of that
particular section is closed by turning down
its spindle 12, this cutting eut of a secetion

“from the means for supplying the water 1in

no way interfering with any of the other
sections, and the air service inlet -of the

“opened section is shut-oft by the valve »°, so

that the sectioir is shut-off from both the A1l
and the water supply. A drip valve »%, Ihg.
1, in the lower end of the connecting pipe
is then opened to effect the drainage of the
water from the distribution pipes &, " down
through the pipe %, and out through the
valve »¢ and if desired air may be there-
after admitted from the reservoir = to
blow out any remaining moisture by open-

Cing the main charging valve o' before the

65

open sprinkler heads are replaced or cloged.
It the distvibution pipe terminates im a
“ Jead end,” as at the right hand end of the

004,255

distribl,lfionr.-pipe d’', Fig. 1, the endmost
sprinkler head 0% 1s provided with a drain-
qge cock 30 through which such part of the

distribution pipe can be drained of any re-

maining water aid blown out by the air.
By using pendent, drainable sprinkler

heads, such as described in my pend’mg.ap-

plication, one form of which is shown herein

in Fig. 2, the collection of water im the

piping after the operation of a section of

the system is prevented, thereby obviating
corrosion at.the sprinkler heads or any
danger from frost. | |

I may 1f desired
through a drainage valve »7 at the bottom
of the pipe 1% by shutting down the check-

valves 10 of such sections as are not-to be.

drained, closing the valve #°, and opening
the drainage valve »7, it being understood
that if such mode of drainage is adopted the
valves ¢ will not. be opened. In this latter
mode of drainage, the water remalning 1n

the distribution pipes will travel down

through the casings 5 in which the valves 10
are open, it being remembered that opening

remove drainage water
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of the valves 10 can be effected by turning.

ap their spindles 12 to the full extent of
their movement, and an opportunity 1s
thereby afforded to clean out the main
checlk-valve casings and valve seats. After
2 section has been operated and has been

“drained, the open sprinkler heads ave re-

placed, the check-valve 10 of that section 1S
shut down manually and the, section charged
with air under pressure by means of the
charging valve 2%, and after the pressure
has been established the check-valve 10 1s
opened, as-has been described, the air charg-
ing valve o* closed, and the air pressure
maintained in the section by means of the
service inlet through the by -pass.. The

check-valve C prevents any accidental en-
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france of air under pressure from the system

to the chamber W¥, and in a similar manner
the check-valve € prevents entrance of

water to the air piping or air reservoir.
The main check valve 10 for each section

sorves as a controller to regulate the passage
of water to the distribution piping of that
section, such controller being govérned
wholly by the air pressure in the section
after the check valve has been released from
the control of its spindle 12,
& | 1 - _ .
So far as concerns the mode of connecting

the sections with the air storage reservoir,

bv means. of the main charging valve and
‘ c i =

the air service inlet, it is Immaterial whether
the system be provided with pendent drain-
able sprinklers or uot, as this part of my 1n-

vention is applicable to any dry pipe system
irrespective of the position or particular
construction of the sprinkler heads.  So too,
the arrangement of the main check-valves 1s

adapted to dry pipe systems in general
whether drainablg or not, and the same 1s
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true of the device for preventing water

hammer. .
Heretofore dry l'lnpe systems have (e-

~pended upon periodieal supplies of air to

the piping mains to act upon differential air
valves, or small diaphragms actuating lever-
age mechanisms, to open or release the main
water supply check-valve when the stored
air 1n piping system had been reduced to the
tripping point of the differential valve or its
equivalent diaphragm.

My novel system herein explained is more
simple, of less expense and is more reliable
both 1n 1its automatic maintenance of desired
normal conditions and in its simplified and
certamn automatic admission of water sup-
ply; freed as it is from all care of ditferen-
tial valve apparatus and diaphragms operat-
g valve mechanisms, and from the care of
inautomatic air and water supplying ap-
paratus, |

My 1nvention is not restricted to any par-
ticular form of pump or apparatus for gen-
erating and maintaining the desired water
and alr pressures, as will be manifest from
the foregoing description taken in connec-
tion with the drawings, and changes may be
made 1n various details of construction and
arrangement by those skilled in the art
without departing from the spirit and scope
of my invention as set forth in the follos-
g claims. | "

Having fully described my invent/ion,
what I claim as new and desire to secure
by Letters Patent is:—

1. In an automatic sprinkler system, a dis-
tribution pipe provided with sprinkler-
heads, means connected with said pipe to
supply the same with water under pressure,
a connection to said distribation pipe for
charging the same with air under pressure,
n valve 1n said connection, and a by-pass

around sald valve of less area than the out-

let of a sprinkler-head.

2. In an automatic sprinkler system, a
distribution pipe provided with sprinkler
heads, means connected with said pipe to
supply the same with waler under pres-
sure, an air-storage reservolr to supply ar
to smid distribution pipe, a connection he-
tween the veservoir and the distethution
pipe, a valve in said connection, and a bhy-
pass around said valve, of less area than the
outlet of a sprinkler head.

3. In an automatic sprinkler sysfem, a
disteibution pipe provided with sprinkler-
heads, means connected with sawd pipe to
supply the same with water under pressure,

an air storage reservolr to supply ar (o’

sald histribution pipe, a connection hetween
the reservolr and the distribution pipe; a
manually operated valve in said connec-
tion, a by-pass around said valve of less

!

and a check-valve in said connection to
prevent the flow of water to said reservoir:

4. In an automatic sprinkler system, a
distribution pipe provided at intervals with
pendent automatic sprinkler heads, means
to supply saad pipe with water under pres-
sture, a connection between said nmeans and
the distribution pipe, including a check-
valve and a manually operated valve-closer,
manually-operated means to drain the dis-
tribution  pipe, through - said  connection,
means acting normally to maintain the dis-
tribution pipe filled with air at higher pres-
sure than that of the water, and a manu-
ally-operated charging valve for said latter
means provided with a by-pass having a
restricted opening, the ~check-valve being
shut by ‘the valve-closer when the charging
valve 1s opened to charge the system with
air under pressure, the air maintaining the
check-valve closed when the valve-closer is
rendered 1moperative.

5. In an automatic sprinkler system, a
distributton pipe provided with sprinkler
heads, means conneeted with «aid pipe to
supply the same with water under pressure,
means o mtroduce air at greater pressure
than that of the water to saud distribution
pipe and normally maintan thé same fitled
with - arr, a mwanually operated charging
valve and a Dby-pass around 1t, interposed
between the air introducing means and the
distribution pipe, and a shut-oft valve for
the by-pass, the area of the latter when open
heime less than the aren of the outlet of a
sprinkler head, the charging valve being
closed after the system has been filled with
alr nnder pressuve,

G. In an automatic sprinkler system, a
distribution pipe provided with sprinkler
heads, means to supply water under pres-
sure to sald pipe, satd means ineluding an
air-chamber having separated inlet and out-
let ports for the water. to prevent waler-
hammer, and means to mantain the distri-
bution pipe filled with ate under pressure
oreater than that of the waler until a
<prinkler head 15 opened.

7. Tn an antomatie sprinkler system, a
di=tributton pipe provided at intervals with
sprinkler heads, means to supply. water
nider pressure to satd pipe, saad means -
cluding an air-chamber having a wafter inlet
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a1 one <ide and a owater outlel al the other:

cideo e bhallle wall interposed between sard
inlet and ontlety v check-valve between the
airr chamber and the distribution pipe, and
means Lo oaintain the disiribution prpe
fitled normally with ar at a pressure greater
than that of the water and the eheek-valve
shd., o .

S, Imoan automatic sprinkler system, a
distribution pipe provided at intervals with

area than the outlet of a sprinkler-head, Uautomatic sprinkler heads, means to supply

120

125



S . - ! 004,265

~water under pressure, a connection between | pressure while permitting a quick drop in
caid means and the distribution pipe, means | such pressure when a sprinkler head 1s

to supply air under pressure greater than | opened. ) o - o

" that of the water, a manually controlled In testimony whereof, I have signed my 15
& valve to admit the air under pressure to | name to this specification, in the presence of ~
said connection between the distribution pipe | two subscribing witnesses. | ' -

and the means to supply water, to charge _ | o
the system with air, and a restric%ed .by-patés | | | ALMON M. GRANGE_R-
to establish . communication between the | Witnesses: _ '

10 means to supply air and the sprinkler sys- | - Joun . KEDWARDS, |

tem when said valve 1s shut, to hold the air |~ THomas J. DRUMMOND.

- .
"'."II-H-H_......H.
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