
A. J. RICHMOND. 
WALWE MECHANISM, 

APPLICATION FILED JULY 16, 1896, 

993,621. Patented viay 30, 1911. 

Oil . . 
O 

    

  



UNITED STATES PATENT OFFICE. 
ARTHUR J. RICHMOND, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO GENERAL EIRE 

EXTINGUISHER Co., OF NEW YoRK, N. Y., A corror ATION of NEw York. 
vALVE MECHANISM. 

993;6:21. 
is Application filed July 15, 

Specification of Letters Patent. 
1896. Serial No. 599,230. 

To all phom it may concern: 
Beit known that I, ARTHUR.J. RICHMOND, 

residing in Boston, in the county of Suffolk 
and State of Massachusetts, have invented 

5 certain new, and useful Improvements in 
Walve. Mechanisms; and I dohereby declare 
the following specification, taken in connec 
tion with the accompanying drawings, form 
sing 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 system of piping is utilized to 
old in check depthparatively high pressure 

15 fluid in the supply pipe, said mechanism be 
ing so constructed that, upon the reduction 
of the pressure in the system below a pre 
determined point the fluid in the supply pipe 

I will be automatically released and will flow 
20 into said system. . . . . . . 

It is the object of the invention to pro 
vide a valve mechanism of the class referred 
to in which there shall be upon the release 
gf the high E"E. substantially 25 free and unobstructed passage from said supply pipe to the system of the full capacity 
of supply; pipe so that the flow of the 
fluid to the system shall not be retarded. 
A further object of the invention is to so 

80 connect the valve mechanism with the sys 
tem.of piping that said mechanism cannot 
be rendered inoperative by the formation of 
a water column in said system. . . . 
an. A further object of the invention is to so 

35 construct the mechanism that the resistance. 
against, which the high pressure fluid acts 
shall decrease as the main valve opens. . 
A further object of the invention is to pro 

wide 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 E. ing...from accumulation 
of dust or dirt will be prevented. . 
it is a further object of the invention to 

45 provide an unobstructed drain for any fluid 
which may leak from the supply pipe, which, 
drain will be automatically closed when the 
highgpressure fluid is released. . . . . 

50 the features and combinations hereinafter 
described and claimed. 3. 
Walyes of the class, above referred to are 

especially, useful in connection with auto nati.sprinkler systems known as “dry pipe 

the supply 
illustrated 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 
is formed a chamber provided with an inlet 
for communication with the water suppl pipe and an outlet for communicating with 
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Ety ', in which a light air pressure in 
the system is made to hold back the water in 

ipe, and in the accompanying 
drawings the present improvements are 
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the riser of the sprinkler system, said inlet. 
and outlet being of the size of the EPE pipe and being located substantially in lin 
with each other. The inlet and outlet are 
provided with valves which are held closed: 
y the air pressure in the sprinkler system 
and are released when the pressure in said 
system is reduced, and when so released 
move to one side of the path of the water 
thus leaving an unobstructed passage from 
the supply pipe to the sprinkler system. 
The inlet valve is held to its seat against the 
waterpressure by means of a toggle, which is held in position by a device, preferably 
a valve, acted inn 
sprinkler system. The valve is located in 
a chamber from which a pipe is preferably 
led to the top of the riser of the sprinkler 
system so that the valve mechanism cannot 
be rendered inoperative by the formation 
of a watur column in the riser. The chamber 
in which the main water valve is located is 
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 whe 
said main valve is open. . . . Referring to the drawings, Figure 1 is an 
clevation showing the valve mechanism ap 
plied to a sprinkler system and Fig. 2 is a 
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vertieal, sectional view of the valve mecha 
nism. 

the casting 2 is provided with an inlet 3 and 
an outlet 4. The inlet is connected with the 

... supply pipe 6 by means of the flange 5 
othese ends, the invention consists.in. formed on the casting 2, and, the outlet 4 

communicates with the riser 7 of the sprin 
kler system through an elbow8 secured to the 
casting 2 and said riser. The water in the 
supplypipe 6 is held back by a valve 9 which 
is held against the valve seat 10 by the ac 

The chamber 1 formed by the walls of 
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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 an is arm 12 pivoted at 13 in the casting 2. A 
stud 14 projects from the boss 11 through 
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 

10 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, 1 forming the chamber 
18 which is provided with a valve seat 19 

15 upon which is seated a valve 20. The valve 
20 is held to its seat by the pressure of the 
air in the sprinkler system with which the 
chamber is connected through a pipe 21 
leading from the top of the riser 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 
24 which extend from a ring 25 screwed into 

25 the casting 17. An arm or rod 26 depends 
from valve 20 and serves to prevent the 

20 

breaking of the toggle 27 interposed between 
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 

30 

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

arms of the toggle to the line of thrust 
exerted thereon E. the valve, the pressure in 
the 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 
on valve 9. It is preferred to form the tog 
gle 27 by pivoting 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 
hand threads respectively and said parts 
are adjusted toward or away from each 
other by turning the nut 31 which engages 
said threads. 
The chamber 1 is provided with an open 

ing 32 which connects with the atmosphere 
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 conical 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 
is held against the valve seat 37 secured in 
the outlet by the air pressure in the sprin 
kler system. 
The operation is as follows:-The parts 

stand normally, in the position shown in 
65 Fig. 2 with the valve 9 held firmly in posi 
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with each other, and means at one side of 
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tion by the action of the pressure in the 
sprinkler system acting 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 
through the drain opening 32. When the 
E. in the sprinkler system is relieved 
y the opening of one or more sprinklers, , , 

the pressure on the valve 20 is reduced and 
the pressure of the water on valve 9 breaks 75 
the toggle 27, the resistance of said toggle 
to the movement of the valve 9 decreasi 
as the arms of said toggle approach eac 
other. The valve 9 in opening moves to one 
side of the path of the water as shown in 
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 is a 85 
free and unobstructed passage from the sup ply pipe to the riser of the sprinkler system. 
When it is desired to reset the valves 9 and . 
34, the plug 36 is removed from the hand 

so 

hole in the side of casting 2 and the plug 90 
3 from the hand hole in the top of casting 
17, so that ready access to the parts may 
be had. . - - 
A pipe 40 is provided near the base of the 

riser through which any water which may col 95 
lect in the riser may be drawn off, and a test 
eock 41 may be inserted in pipe 21. 

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 
riser/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 
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 claim as my invention and desire 110 

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 
ranged at one side of the passage from the 
supply to the system, and means at one side of said passage for holding the inlet valve 
closed by the pressure in the system, sub 
stantially as described. 

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

a low pressure system, a valve pivoted at one . 
side of said inlet, a valve pivoted at one 
side of said outlet, said valves being in line 
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the passage from said inlet to said outlet for 30 
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holding the inlet valve closed by the pres 
sure in the low. pressure system, substan tially as described. . . 

3. The combination of chamber 1 having 
inlet 3, outlet 4, and drain 32 for chamberi, 
valves 9 and 34 closing said inlet and outlet, toggle 27, for holding valve 9 to its seat 
chamber 18 and valve 20 between chambers 1 and 18 for holding toggle 27, substantially as described. 

4. The combination of a chamber pro 
vided with an inlet and an outlet, valves for 
closing said inlet and outlet, a toggle for 
holding said inlet valve to its seat having its 
arms at angles to the line of the thrust.ex erted thereon by the valve, an auxiliary 
chamber, a valve between said chambers, a 
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connection for transmitting the pressure on 
said valve to said toggle and through it to 
said inlet valve, substantially as described. 

5. The combination of a chamber pro 
vided with an inlet and an outlet, valves for 
closing said inlet and outlet, a toggle for holding said inlet valve to its seat having its 
arms at angles, to the line of the thrust.ex erted thereon by said valve an auxiliary 
chamber, a valve therein held to its seat by the pressure in said chamber, a connection 
for transmitting the pressure of said, valve to said toggle and through it to said inlet valve, substantially as described. 

6. The combination of a chamber, an in 
let for communication with a high pressure 
supply, an outlet for comminication with a low pressure system and in line with said 
inlet, a valve pivoted below said inlet, a 
valve pivoted below said outlet, and means 
out of line with said inlet and outlet for. holding the inlet valve closed by the pres 
sure in said system, substantially as de scribed. 
7. A device of the class specified, having a straight water-way and also having a pres 

sure chamber arranged at one side of the 
Water-way in combination with a valve con 
trolling. the inlet to the water-way, a valve controlling a port opening into the pressure. 
chamber and the water-way, and means for actating said yalves, substantially as de scribed. 

8. In a device of the class described, the combination with a casing having a water way including a low pressure chamber hav 
ing an inlet opening thereinto and an outlet. 
opening therefrom, of a cut-off for con 
trolling said inlet, a cut-off for controlling 
said outlet, a toggle engaging the inlet cut 
off at one end and at its other end cngaging the easing, said toggle consisting of two 
members operatively related to each other, a pressure chamber at a side of the low 
pressure chamber having communication 
with the system, a cut of for controlling 
communication between the chamber last aforesaid and the low pressure chamber, and 

E. of the water-way and a low pressure 

B 

means interposed between said cut-off and 
the toggle for controlling the latter, sub 
EEE as described. W 

9. In a device of the class described, the combination with a casing having a low pressure chamber, an inlet opening there 
into. and outlet opening therefrom, of a 
cut-off for controlling said inlet, a toggle 
for holding said cut-off seated, a pressure 
chamber communicating with said low pres 
sure chamber laterally and also with the system, a second cut-off for controlling 
communication between said chambers, and means interposed between said second cut 
of and toggle for holding the latter in place, substantially, as described. 

10. A device of the class described having a substantially straight water-way and have 
ing also a pressure chamber arranged at one 

70 

80 

chamber with which said pressure chamber 
communicates, of a valve controlling com 
munication between said pressure chamber. . ; 
and low pressure chamber, a valve for con. 
trolling communication between the water 90 supply and the low pressure chamber, a 
valve for controlling communication be 
tween the distributing system and the low . 
pressure chamber and means controlled by the valve first aforesaid for controlling the valve from the water supply into the low 
Pressure chamber, substantially as described. 

11. In a device of the class described the 
combination of a casing having a low pres. 
sure. Shanber, a chamber communicating with the distributing system, a check valve 
for controlling communication between said 
chanbers, a valve for controlling the inlet to the loy pressure chamber, a pressure 
chamber disposed at the side of the low 
Pressure chamber and having normal.com- . munication with the system, a cut-off for controlling communication between the 
chamber last aforesaid and the low pressure chamber, a toggle, at one end engaging the 
inlet, valve and at the other end engaging a fixed abutment and means interposed be. 
tween the said cut-off and the toggle for holding the latter in place, substantially as 
described. , : 

12.In a device of the class described, the combination of a casing having a water viny, a valve for controlling the inlet to the water 
way, a valve for controlling the outlet from . said water way to the system, a 
chainher communicating directly with the 
water way and also with the system, a tog gle engaging the valve first aforesaid, and a . . 
stem carried by the valve last aforesaid and 

OC 

engaging the toggle said valves being dif- 125 ferential, substantially as described. 
13. In a device of the class described, the combination of a casing having a water way, 

a valve for controlling theinlet to the water 
way, a valve for controlling the outlet from 130 
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said water way to the system, a pressure 
chamber located at theside of the water way and communicating directly therewith and 
also with the In, a valve controlling 
continunication between the two chambers, 
and means inte between the valve first 
iforesaid and the valve last aforesaid for 
g valve first aforesaid seated, sub 

stantially as described. 
14. Inia device of the class described, the combination of a casing having awater way, 

a valve for controlling the inlet to the water 
3. 8 valve for controlling the outlet from 

said 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 valye for controlling com 
munication between the two chambers, said valves being differential, and means inter 
posed between the valve first aforesaid and 
the valve last aforesaid for holding the valve 
first aforesaid seated, substantially as de 
scribed. A. 

15. In a device of the class described, the 
combination of a casing having a low pres 
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 
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 
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stantially as described. 
16. The combination of a casing having a 

water inlet and a water outlet, a valve gov 
ening said inlet, a valve governing said 
outlet, a toggle comprising two members, one 
bearing against the casing and the other 
against the valve first aforesaid, one of said 
members being adjustable in length, and 
means independent of the outlet valve and 
under the control of the pressure in the sys tem for actuating said toggle, substantially 
as described. w 
1. Automatic valve 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 
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ply, a valve governing the communication 56 
E. the y le arra within 
the casing and independent of the valve to 
the system and adapted when the E. 
members are in alinement to hold said inlet 
valve closed, and an air trip valve independ- 60 ent of the aforesaid vived control by 
the pressure of the and operatively 
connected to the toggle, substantially as de 
scribed. 

18. The combination of a casing having a 
water inlet and a water outlet, a valve, gy 
erning said inlet, a valve governing said it 
let, a toggle independent of the valve last 
aforesaid and comprising two members, one 
of said members bearing against the casing 70 
and the other against the valve first afore 
said, and means under the confrol 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 water outlet substantially in line with each 
other, valves for closing said inlet and out let respectively, said valves being arranged 
to swing out of the water-way when open, 
and mechanism acted upon by the air-pres: 
sure in the system 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 
obstructed passage for the water through 
said casing substantially as described. 

20. A valve for a sprinkler system con 
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 th 
sprinkler system port being normally 
closed by the pressure in the distributing 95 
pipes, and mechanism acted upon by the air 
pressure in the sprinkler system and ar 
ranged to hold said inlet valve in its 
closed position until the air-pressure is re 
lieved, said valves and mechanism assum: ing when the ports are open a position out 
of line with said ports to form an anob 
structed passage between them, substantially 
as described. 

ARTHUR J. RICHMOND. 
Witnesses: 

R. A. BATEs, 
IRA L. Erski. 
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