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To ull whom it may concern:
Be it known that I, Artaur J. RicuMmon,
residing in Boston, in-the county of Suffolk
. and. State- of - Massachusetts, have invented
5 cextain- new..-and useful Improvements in
Valve Mechanisms; and I do hereby declare
the following specification, taken 1n connec-
tion with the accompanying drawings, form-
-ing a part of the same, to be a full, clear,
10 and-exact description thereof. | |
-The _present. invention ‘relates to a valve
mechanism in’ which a‘ comparatively low
pressure in a systemn of piping is utilized to
Aold in check 4 comparatively high pressure

o | 15 fluid in the supply pipe, 'said mechanism be-

ing 50 constructed that upon the reduction

of the pressure in the system below a pre- |
pipe |

- determined point the fluid in the Suppl-‘y

- .wil] be automatically released and wiil
20 into said .system. - . -

- I% is the object of the invention to pro:

vide a valve mechanmsm of the class referred

to In- which there shall -be upon the release

pf the high pressure.fluid a substantially

flow

'26 free_ and, ynobstructed passage from said’
supply pipe to the system of the full capacity
supply: pipe so that the flow of the

of.
fluid .to the system shall not be retarded. -

" aavA further object of the invention is to so

30 connect. the valve mechanism with the sys-
tem. of piping that. sald mechanism cannot

be el

dered jnoperative by the
a ater column in said system. -

formation of

an,A’ further object of the invention is to so
856 construct the mechanism that the resistance .

against. which the high pressure fluid acts

shall’decrease as the main valve opens. . -

- A further abject of the invention is to pro-

- vide a; valve mechanism in which the oper-

40 ating parts shall be entirely.inclosed so

- that all liability to. derangement from exter-

nal causes, or. clo% ing..
of dust:or dirt will be prevented.

-1t 13 a further object of the invention to

45 provide an unobstructed drain fl'oi' any fluid

o

which may leak from.the supply pipe, whith- |

~ drain will be automatically closed when. the
higher prespnre fluid is released. "'~

P r

Jescribed and claimed. o o
Valyes of the class.above referred to are
especially. useful in connection :with auto-
_matic.springkler systems known as “ dry pipe

~ Specification of Letters Patent.  Patented May 30, 1911,
Application filed July 15, 1896. Serial No. 569,230, S

FSFStelilS 7, in whieh a light air pressure in
the system is made to hold back the water in’
1ipe¢, and 1n the accompanying
drawings the present Ilmprovements are

the supply

; 1llustrated embodied in a valve mechanism
applied to such a system. _
~ The valve mechanism illustrated as em-
bodying the present improvements in their

| preferred forms consists of a casing in-which

I 1s formed a chamber provided with an inlet
for communieation with the water suppl
| pipe and an outlet for communicating with

| the riser of the sprinkler system, said inlet .

and outlet being of the size of the suplply
pipe and being located substantially in line
with each other. The inlet and: outlet are

y the air pressure in the sprinkler system
and are released when the pressure in said
system 1s reduced, and when so released.
move to one side of the path of the water
thus leaving an unobstructed passage from

thefsuprly pipe to the sprinkler system.
The in

is held in position Wy a device, preferably
a valve, acted bn ’

led to the top of the riser of the sprinkler
system ‘so that the valve. mechanism cannot

rom: accumulation

be rendered inoperative by the formation

rovided with valves which are held closed -

_ et valve is held to its seat against the
water ‘pressure by means of a toggle which.
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L valy d the pressure in the, .
| sprinkler systemt* The valve is located in
4 chamber from. which a pipe is preferably

85

of a watcur column in the riser., The chamber

in which the main water valve is located 1s
provided with an opening which communi-
| cates with the atmosphere when said valve

is. closed, but which is closed by a valve.

formed on the back of said main valve when

said main valve 1s open. o
Referring to tht drawings, Figure 1 is'an

clevation showing the valve mechanism ap-

plied to a sprinkler system and Fig. 215 a

vertital sectional view of the valve mecha-

NISMm. -

The chamber 1 formed by the wailé i;)f."

the casting 2 is provided with an inlet 3 and

formed on the casting 2, and.the outlet 4
-communicates with the riser 7 of the sprin-

Kler system through an elbow 8 secured tothe

casting 2 and said riser. The water in the
supply pipe 6 1s held back by a valve 9 which
is held against the valve seat 10 by the ac-

‘an outlet 4. The inlet 1s connected with the
e flu . .| supply pipe 6 by means of the flange 5
+:T0¢ these ends, the -invention consists in. '

50 the features and combinations hereinafter:
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tion of the light air pressure with which the
sprinkler system is charged as will be more
fully described. A spherical boss 11 on the

back of valve 9 fits within a recess in ag
stad 14 projects from the boss 11 through

arm 12 pivoted at 13 in the casting 2.

- the arm 12 and a nut 15 on said stud serves

to-hold the valve to the arm while allowing

- the boss to move freely in the recess so that.
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‘chamber is connecte

the

the valve 9 may firmly seat itself.

Secured to the top of the casting 2 and

communicating therewith through the open- |

ing 16 is a casting 17 forming the chamber
18 which 1s provided with a valve seat 19
upon which is seated a valve 20. The valve

20 is held to its seat by the pressure of the

alr 1n the sprinkler system with which the
. theough a pipe 21
leading from the top of the riser 7 to the
chamber 18. The valve 20 is provided with
ribs 22 which fit within a conical recess

formed in a ring 23 and serve to center the |

valve. The ring 23 is supported by the arms |

§ from a ring 235 screwed into |
An arm or rod 26 depends |
‘ pre_vent the |
breaking of the toggle 27 interposed between |

24 which exten
the casting 17.
from valve 20 and serves to

the end of arm 12 and an abutment 28 on
the wall of the casting 2. By reason of the
leverage exerted through ‘the toggle 27 a
light air pressure in the sprinkler system
will hold the valve 9 firmly to its seat

against the high pressure of the water in the -
supply pipe. By varying the angle of the

arms of the toggle to the line of thrust
exerted thereon gy the valve, the pressure in
sprinkler system necessary to overcome
the pressure in the supply pipe may be va-
ried. With the arms of the toggle at about
an angle of 7° to the line of thrust as shown,
one pound pressure on the valve 20 will

- overcome substantially nine pounds pressure

43

o0

on valve 9. It is preferred to form the tog- |

glé 27 by pivotin% the arms 29 and 30 to the
end of arm 26 and to make one of said arms

adjustable. As shown,the arms 30 is formed |
of two parts provided with right and left |
sald parts |
from each |
other by turning the nut 31 which engages |

hand threads respectively an
are adjusted toward or away

said threads. =
The chamber 1 is provided with an open-

. ing 32 which connects with the atmosphere

55

80

- 88 Fig. 2 with the valve 9 held firmly in posi-

through a pipe 33 and forms a drain for any

water which may leak past the valve 9. The |
inner end of the opening 32 is cohical and
forms a seat for the conical end of nut 15 |
when valve 9 is open. A valve 34 is carried |

by an arm 35 pivoted at 36 and said valve
18 held against the valve seat 37 secured in
the outlet by the air pressure in the sprin-
kler system. - * o

The operation is as follows:—The parts
stand normally- in the position shown in

| riser through w

903,621

tion by the action of the pressure in the
sprinkler system acting

through the drain opening 32. When the

the opening of one or more sprinkle

y

the pressure of the water on valve 9 breaks

through the valve
20 and the toggle 27, the valve 34 being also-
held closed by the light air pressure, and the
chamber 1 being open to the. atmosphere

70
Eressure in the sprinkler system is relieved

the pressure on the valve 20 is reduced and

76

the toggle 27, the resistance of said toggle

to the movement of the valve 9 decreasi

as the arms of said toggle approach eack

other. The valve 9 in

side. of the path of the water as shown in

opening moves to one

dotted lines, and the conical end of nut 15

enters the opening 32 and closes the same.

The action of the water also opens the valve
34 which in opening also moves to one side
of the path of the water so that there ig a
free and unobstructed passage from the sup-
%I?{ pipe to the riser of the sprinkler sy:

system. .

86

en 1t i1s desired to reset the valves 9 and .

34, the plug 36 is removed from the hand

‘hole in the side of casting 2 and the plug

90

37 from the hand hole in the top of casting

17, so that ready access to the parts may
be h&d-‘ ' | -~
A pipe 40 is

Lrovided near the base of the
ich any water which may col-
lect in the riser may be drawn off, and a test
eock 41 may be inserted in pipe 21. '

95

It will be noted that since the pipe 21

which connects the chamber with the Sprin-
kler system leads from the riser near or at its

top, the formation of a water column in the
riS¥x will not prevent or interfere in any

| way with the opening of the valve 9 when
the air pressure in the system is reduced. -
It will be further noted that all the operat-

100

105

ing parts are inclosed in the castings 2 and
17 and are thus protected from any acci- |
dental displacement, and will not become

clogged by the accumulation of dust or dirt.
What I claim as my invention and desire !

to obtain by Letters Patent is: -~ |
1. The combination of a.chamber, an in-
let for communication with a high pressure
supply, an outlet for communication with a
low pressure system, a valve for said outlet,

a valve for said inlet, said valves being in
| line with each other and when open being ar-
‘at one side of the passage from the
| supply to the system, and means at one side

ranged

of said
closed by _
stantially as described.

suf:ply, an outlet for communication with
8 low pressure system, a valve pivoted at one

passage for holding the inlet valve
‘the pressure in the system, sub-

110
115

12¢

- 2. The combination of a chamber, an in-
let for communication with a high pressure _ -

125

side of said inlet, a valve pivoted at one

| side of said outlet, said valves being in line -
-with each other, and means at one side of -
' the passage from said inlet to said outlef for

130



holding the inlet valve closed’ by the pres- | means inferposed between said -cut-off and
~sure in the low pressure system, substan- | the togele or controlling the latter, sub-
tially as describedr.’ - ' { stantially as described. ‘ .
3. The combination of chamber 1 having' | 9. In a device of the class described, the .
5 inlet 3, outlet 4, and drain 32 for chamber 1, | combination with g casing having a’ low 70
valves 9 and 34 closing said inlet and outlet, | pressure chamber, an Jnlet opening there-
toggle 27, for holding valve 9 to-its seat, | Into. and outlet o ening therefrom, of a
chamber 18 and valve 20 between chambers | cut-off for controlling said Inlet, a toggle '
_ 1 and 18 for holding toggle 27, substantially ; for holding said cut-off seated, a pressure
- 10 s described, chamber communicating with said low pres- 75
4. The combination of g chamber pro- | sure ‘-(rhalllbel‘=]ﬂterﬂ]ly and also with the
vided with an inlet and an outlet, valves for | system, a second cut-off for controlling
closing said inlet and outlet, a toggle for communication between said chambers; and
holding said inlet valve to its seat having its | means Interposed bElWEPI} sald second cut-
16 arms at angles to the line of the thruyst ex- | off. and toggle for holding the latter in 80
erted thereon by the valve, an auxiliary | place, sub:stqntlally as des.-:crlbed._ K
- chamber, a valve between sald chambers, a |~ 10, A device of the class described having
connection for transmitting the pressure on | a substantially straight water-way and hav-
sald valve to said toggle and through it to ,.mﬁ; also a pressure chamber arranged at one -
side,
h

20 said inlet valve, substantially as described. | side, of the water-way and a low pressure 85
3. The combination of a chamber pro- ;-chamber with whicl sald- pressure chamber -
vided with an inlet and an outlet, valves'for communicates, of a valve controlling com- -

closing said inlet and outlet, a toggle for munication between said pressure chamber: -
and low pressure chamber, a valve for cop. - .

holding said inlet valve to its seat having its | _cha
25 arms at angles to the line of the thrust ex- | trolling communication between the” water. 90 -

erted thereon by said valve an auxiliary ! supply and the‘.]n_w pressure chamber, a -
c]mmber, a valve therein held to 1ts seat by “valve for C_OI]t_IfOH'l_Ilg communication: be-
the pressure in said chamber,. a cmlnection_lﬂ tween the dlStI’]blltng system and the Jow .

_ for transmitting the pressure of said valve [.pressure chamber and means controlled by
30 tc said t(}ggle and thrgugh it to said inlet { the valve first aforesaid for contrnlling the 9¥F
valve. substantially as described. | valve from the water supply into the low
6. The combination of g chamber, an in- | pressure chamber, substantially as degeribed. .
let for communication with a high pressure | . 11. In a device of the class described the

~ supply, an outlet for comminication with g | combination of 4 casing having a low pres-

15 l{)w pressure g}rstem andl ifl line With Said | S“.I'Q, (‘-]lllﬂ]!)ert a Chﬂlllbf‘l' ('Ummllnicat-ing 100
inlet, a valve pivoted below said inlet, g | with the distributing system, a check valve
valve pivoted below sajd outlet, and means | for controlling communication between said
out of line with said inlet and outlet for | chambers, a valve for controlling the inlet
holding the inlet valve closed by the pres- | to the low pressure chamber, a pressure .

40 sure in said system, substantially as de- chamber disposed at the side of the low: 105

 seribed. | T pressure chamber ang having: normal. com- .

7. A device of the class specified, having a | munication with the System, a cut-off . for
straight water-way and aleo having a pres. | controlling conmunication ~ between the
sure chamber arranged at one side of the | chamber last aforesaid and the low pressure

45 water-way in combination witl; a valve con- | chamber, 4 togple, at one end engaging the 110

L

trolling the inlet to the water-way, a valve , fixed "mive and af the other end engaging a

controlling a port opening into the pressure. | fixed abutment, and means - interposed be-
chamber and the water-way, and means for tween the said cut-off and the toggle for -
actuatme «aid Yalves, _'substantially as-de- | holding the latter in pluce, substantially as
50 scribed. | T described. IR 115
8. In & device of the class ,described, the 12. In a device of the class descri'l)ed;-the |
combination with a. casing having a water combination of a casing having a water way,
way including a low pressiire chamber hav- | a valve for controlling the inlet to the water
Ing an mlet opening thereinto and an Outtlet, way, a’ valve for control]ing the outlet from .
55 opening therefrom, of g cut-off for com- | said water way to the system, a pressure 120
- trolling said inlet, a cut-off for controlling chamher communicating directly with the
sald outlet, a toggle engaging the inlet cut- water way and also with the system, a tog-
off at one end and at its othey end engaging | gle engaging the valve first aforesaid, and a .
the casing, said toggle consisting of two | stem carried by.the valve last aforesnid and
‘60 members operatively related to ‘each’ other, | engaging the toggle, said valves being dif- 125
a pressure chamber at e cide of the low ferential, substantially as deseribed. -
pressure chamber having comminication 13. In a device of the class described, the-
with the System, a cnt-off for controlling | .combination of g casing having a water way,
communication belween the chamber last | a valve for controlling the.inlet to the water

65 aforesaid and the I,y pressnre chamber, and | way, a valve for controlling the outlet from 130



| m:uﬁ water wa
chamber ﬁowteg

. 8lso with the m, & valve controlling
5 commmunication between the two chambers,

~ #nd means interposed between the valve first
, &foresaid and the valve last aforesaid for

" - holding the valve first aforesaid seated, sub-

- stantinily as described.
10 14. In a devi
- combination of ‘s caging having a water way,
& valve for controlling the inlet to the water
way, 8 valve for controlling the outlet from
sald water way -to the system, a pressure
chamber located at one side of the water
way and communicating therewith and also
with the system, a valve for controlling com-
munication between the two chambers, said
valves being differential, and means inter-
posed between the valve first ‘aforesaid and

18

20

first aforesaid seated, substantially as de-
M'ibed. | ,- | 4

15, In a device of the class described, the
combination of a_casing having & low pres-

25
sure chamber, a valve for controlling the ad-

mission of water thereto, a valve for con-

trolling the outlet from said water way to
_ the system, a pressure chamber located at
80 the side of the low pressure chamber and
. communicating therewith and with the dis-
tributing - pipes of the system, a valve for
- . controlling -communication between the
chambers, said valves being differential, and
means interposed between the valve: first
aforesaid and the valve last aforesaid for
. holding the valve first aforesaid seated, sub-
stantially as described.
| 16. The combination of & casing having a
40 water inlet and a water outlet, a valve gov-
¢rning said inlet, a valve governing said
outlet, a toggle comprising two members, one
bearing against :the casing and the other
against the valve first aforesnid, one of said
45 members being adjustable in length, and
means independent of the outlet valve and

- 36

under the control of the pressure’in the sys-

tem for actuating said toggle, substantially
ag described. - -

580 17. Automatic vwvalve mechanism for

sprinkler systems comprising a valve casing
having communication with a water supply

and with the sprinkler system, an inlet valve

_ within the casing for governing said sup- |

ice of the class described, the

to the system, & pressure | p
. ‘ ted at the side of the water way
- apd communicating directly therewith and

the valve last aforesaid for holding the valve |

BOB,0D1

ly, 2 valve governing the eommmnmhm 86
Wltil -' tl}e gystem, & toggle Arranged wi&hh :
‘the casing and independent of the vajve to

the system and adapted when the toggle
members are in alinement to hold ssid inle®
valve closed, and an air trip valve indﬁpend--
ent of the aforesaid valves and controlled by
the pressure of the system and ogizrativ'ely |
connected to the toggle, substantially as de-
scribed. - o
- 18. The combination of a caging having a 65
water inlet and a water outlet, s valve, gg%; |
erning said inlet, a valve governing said out-
let, 2 toggle ind

_ ependent of the valve last
aforesaid and comprising two members, ons
of said members bearing against the casing 70
end the other against the valve first afore-
said, and means under the conjrol of the
pressure of the system for actuating the tog-
gle, substantially as described. .
19. A valve for a sprinkler system com- 76
prising a‘casing having a water inlet and &8 |
water outlet substantially in line with ¢ach
other, valves for closing said inlet and out-
let respectively, said valves being arranged -
to swing out of the water-way when open, 80
and mechanism acted upon by the air-pres-
sure in the svstem for holding said inlet
valve closed. said valve-holding mechanism
being also out of the water-way when the
valves are open and so.as to leave an un- 85
obstructed passage for the water through
said casing., substantially as described. o
20. A valve for a sprinkler system com-
prising a casing having ports communicat-
ing respectively with the water supply and
the sprinkler system, said ports being sub-
stantially in line with each other, valves ar-
ranged to close said ports, the one for the,
sprinkler system port being 'normal]?"
closed by the pressure in the distributing
pipes, and mechanism acted upon by the air-
pressure in the .sprinkler system and ar-
ranged to hold said inlet port valve in its
closed position until the air-pressure is ye-
lieved. said valves and mechanism assum- 100
ing when the ports are opén a positiofi out .
of line with said ports to form an 4inob-
structed passage between them, substantially

as described. | - -
. RICHMOE’TD..
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