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SPECIFICATION forming part of --Lette'rs Patent No. 625,748, dated May 30,1899,

~ Application filed April 16, 1898.

Serial No. '6.77,656.': (No mo&el.) :

lo all whom it may concern:

Be it known that I, JouN H. DERBY, a citi-
zen of the United States, residing at Boston,
in the county of Suffolk and State of Massa-
chusetts, have invented certain new and use-
ful Improvements in Automatic Valves, of

- which the following is a specification.
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,.[5

20

closed by pumpingairintothesystem of pipes
~untilits pressure is sufficient to hold the valve.
closed against the pressure of the waterin the
- inlet-pipe, the compressed air being automat-
1cally liberated upon the occurrence of a fire |

25

My invention relates to automatic valves—
that is to say, to valves which are designed

to operate automatically as soon as the result-
ant pressure within or upon them reaches a
predetermined amount. | S

- My invention is shown and described here-
- in as embodied in a ‘“‘dry valve” for use in
connection with automatic fire-extinguishing
systems, it being more

particularly intended
for that purpose. | |

- The function of a dry valve is to normally

keep the water out of the system of sprin-

kling-pipes and to open automatically in case
of fire to admit the water to said pipes. Itis

a common practice to keep these dry valves

- and the valve being thereupon forced open

- 30

35

.

by the water-pressure. Inasmuch asthe pres-

sure of the water-supply per square inch is-

often considerably greater than it is desirable

to give to the airin the pipe system, the valve |
-must in such a éase be provided with some

means whereby the effect of the air-pressure
may be increased, and a main feature of my
present invention relates to means whereby
this result may be accomplished. |
My invention in its preferred form also op-

~erates to lock the valve against closing after
1t has once been opened, this being desirable.

for reasons hereinafter set forth.

A preferred form of my invention embody-

- ing the features just referred to, together

with certain others hereinafter described, is

“illustrated in the accompanying drawings, in
which— I ~

Figure 1 is a central vertical section of a

complete valve. Kig. 2 is a cross-section on
~the line & z in Fig. 1.
g0

Fig. 3 is a detail sec-

tion on the same plane as Fig. 1, showing a |

ing is closed for a purpose which will

and & are enlarged side views of a connect-

1Ing-link and a locking-lever hereinafter de-

scribed. - - _ j
- Do far as the automatic mechanism of my
valve 1s.concerned the valve-casing may be

|-ot any desired construction, solong as it pro-

vides for the properoperation of said mechan-

ism. I prefer, however, to employ the casing

shown in the drawings, which comprises an

outer casing @ and an inner casing b, the lat-
| ter being suspended within the former to pro-

vide a passage between the two for the water

‘to flow through when the valve is open. The

outer casing ¢ has substantially the form of

D.

N .
-

| modification hereinafter described. Figs. 4

55
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a cylinder flattened on oneside, said flat por-

tion consisting of aremovable cover 2, adapted

to be bolted to the body of the casing, as

shown, and covering an aperture of sufficient

size to permit of the insertion and removal of

the inner casing b through the same. The
casing o has also a water-inlet 3 at one end

and an outlet 4 at its other end and'is flanged
‘at both ends, so that it may be conveniently
‘bolted to the water-supply pipe and to the

system of sprinkling-pipes. The inner cas-

‘ing bis-also substantially eylindrical in shape

and 1s secured to the casing a, as by means

of a flange 5 at its upper end, which is held

within an annular groove 6 of corresponding

70

75

30

dimensions formed in the casing ¢ and cover -

z and is clamped therein by said cover when
the latter is in place. The casing b is thus

rigidly suspended within the casing a, but
‘may be removed therefrom after the cover 2
-has been taken off. Large aperturesc are

provided in the side walls of the casing b be-

low the flange 5 for the passage of the water,

and below said apertures the top of the cas- -

pres-
ently appear. A removable hand-plate 42
gives access to the interior of the casing b
when desired. .

90.

The water-inlet 3 is 'ﬁofmallj?_ closed DY a

suitable valve proper, which may be a circu-
lar plate 7, seating against a valve-seat 8 and

95 |

having a stem 9 extending upward into a

loosely-fitting tube 10, which is secured to the .

casing b, as at 11, and acts as a guide for said

stem 9. T also attach, preferably, a supple-

160
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mentary guide to-the bottom of the plate 7, | the valve to open, the pivots 23,.on which said
which guide may consist.of a triangular rod | levers rock, should be-oifset from .the longi-
12, serewed into the bottom of the plate 7 and | tudinal axis of sald levers, as shown, it be- 70
arranged to slide in a circular perforation | ing obvious that the greater the amount ot
« formed in a cross-bar 13, secured to the valve- | this offsetting the less the angular movement
seat 8. The purpose of making the rod 12 | necessary to be given to the levers 19 in order
triangular and the perforation circular is to | to withdraw them from the valve - stem 9.
securea ‘‘ three-point-contact” guide, the cor- | By means of the arrangement just described 45
~ rosive action of the water being much less in | the necessary movement of the plate 14 may
o such a construction than where considerable | be made so small that said plate may consist
areas of the moving parts are in sliding con- | simply of a flexible diaphragm 14', as illus-
tact with each other. | | trated in Fig. 3, secured at its edge to the cas-
The operating mechanism for the valve | ing bin such manner as to-be air-tight, pref- 3o
- proper, 7, is contained within the casing b, | erably by making the upper portion of the
1z and one of its elements is a movable plate 14,'| casing ‘b detachable and clamping the dia-
" which is in communication with the system | phragm between it and an annular ledge 24,
of sprinkling-pipes on one of its sides only, | formed on thelower portion of said casing.
its.other side being exposed to the normal at- | The diaphragm 14" (shown in Fig.-3) 18- made 853
mospheric pressure by means of a pipe 15, | of asheet of rubberof .sufficient thickness:to .
20 open at its outer end and led through a pack- | withstand the air-pressure in thesystem and
ing-box 16 into a chamber 17, provided in the | stiffened ab its -center by plates 25.and:20, .
casing b and normally closed by the plate 14. | placed above and helow it and :bolted ‘to-
Thus:when the sprinkling-pipes contain com- | gether, as. shown, the lower-plate 26 :being go
pressed.air its pressureis operative upon the provided with ears-27, to-which the Jinks 18
25 -movable plate 14 and is transferred thence to | are pivoted. 'The flexible diaphragm 14’ of
the valve proper by means of suitable inter- | course need not necessarily be.made . of rub-
mediate .mechanism, which may consist of | ber, but may consistof corrugated sheet metal
links 18, each pivoted at one.end between a | or any other material of sufficient -strength 93
.pair of ears attached to:-the plate 14 and at-| andflexibility. | | -
3o<the other end to alever 19. The levers 19| The pivols 23 are-preferably.channeled, as
.are -preferably two in number and are piv-'| shown.at 28 in Fig. 5, to-provide a three-point-
.oted on -a cross-plate 20, which forms.a part contactbearing forthelevers19,forthereason
.of:the casing b, in such manner that the free | previously stated in regard to the.valve-guide roo
.end-of.each lever 19 will normally bear-upon:| 12, and for the .same reason -the sides.ot the
35 the.end of the valve-stem 9 to hold the valve | links 18, where they bearagainst-the parts to
" .closed. The air-pressure in the system.of:| which they .are :pivoted, are provided with
which the casing ais-a part is given access-to!| knife-edges29. |
the under-side of the plate 14 through suit-:| The movable platel4 (shown in Kig. 1) re- 1os
able -connections with said -system, such as:|.sembles a piston, being fitted to -slide -easily
40 -apertures 21 and 22, (the latter being-shown | within the casing b and seating like-a-valve
~iin-dotted lines in Fig. 1,) formed in the -cas-i{ against a seat 530.1n .order-to.close-the.cham-
ing'b.and-in the cross-plate-20, respectively.'| ber 17 air-tight. The plate 14.preferably has |
“Jtawill:be seen-that.with the above construe- | a three-point contact -with the casing b, as 110
tion the air-pressure in the .system -acts.not:| illustrated in Fig. 2. Iprefertoprovidefora
45 ‘orily on ‘the area of the-valve proper itself, | yieldingcontactbetweensaid plateanditsseat
" but also-on-an additional area-furnished by‘| 30,sinceotherwise averyaccurateadjustment
the movable-plate 14, its effect on:both these | of the parts of the.valve.would benecessaryin
areas ‘being combined to normally hold the | order to insure the contact of the valve 7 and 115
~ .valve closed,thus permitting the use of a less:| the plate 14 with their respective.seats:simul-
5o .pressure -per-square inch in the air-system | taneously with thefirm pressure of the levers
- .thanis-opposed thereto in the inlet o. If a’| 19 on thevalve-stem 9. A.roughadjustment
.still further reduction of the- working air-'|.of these parts may:be-provided for by mak-
-pressure -is desired, the levers 19 may be.so | ing the lower part of 'the.casing ‘0 -separate 120
-pivoted:that theirrespective arms which bear-| from the upper part and serewing.the former
55-againstthe valve-stem 9.shall be shorterthan:| into the latter, as at 41, so that by-serewing
their arms which are pivoted tothe links 18, | the lower part of the casing up-or down.the
and-:their -effectiveness may be increased in | levers 19, links :18,.and .plate 14, which are
this-manner to any desired extent. In fact, | attached tosaidlowerpartonly,willbemoved 125
~ thevalve may be held closed wholly by means'| up or.down also, and thereby ad] usted-with
6o of the pressure -transmitted through these’| respect.-to thefixed valve-stem 9. The yield-
~ Jevers9 in case the.valve-casing be for-any | ing contact.above referred:to - may -consist.of
.reason-so constructed ‘that :the valve proper | a ring 31 of thin flexible sheet metal:tightly
issnot-itselfisubjected directly to the air-pres-'| secured at its edge to.the plate 14-and curv- 130
- -sure-in:the-system. - - i ing upwardly, as-at 32,.to bear against .the
65 :Inorderthata slight:movementof the p‘late'L seat 80, thus forming a species of elastic pack-
14.may be sufficient:to withdraw-the levers19:| ing. It will ‘be.seen :that :the outer or:free

- from the path of the valve-stem 9 and permit | edge 33 of the packing-ring 31 is normally
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~ subjected on both its top and bottom to the*'
- Ppressure within the easing, and henee cannot

be deformed in any way by sald pressure.
T'heoperation of my valve may be described

as follows: Suppose the parts to be in the po-
sitions shown in Fig. 1 and the system of

~sprinkling plpeb,meludm ,of course, the cas-

o
L

20

30

ing a and all of casing b below the pld,te 14,

to be illed with air sufﬁclently comnressed

to hold the valve 7 closed against the pres-

sure of"the water in the 1111et 51n the manner
above set forth.
~at the remote sprinklers or from any other |
~cause the air in the system be allowed to es- |

If now by reason of a fire

cape, its pressure will be quickly diminished

8o much that the water - pressure acting
~against the valve 7,;and thereby tlansmltted__
 thr ough the levers 19 and links 18 to the plate
ficient
_dlstanee to permit the stem 9 of the valve to
pass upward between the ends of the levers
19, thus opening the valve and allowing the
water to flood the System - After the V&lve
has once been opened it is desir able that it |
should be positively locked open in order to
prevent water-columning—. e., the acciden-
tal closing of the valve a.nd the holding of it
closed by the weight of the water column in the

14, will draw said plate downward a su

system of pipes afte1 they have been filled—

and I am able to accomplish this resultin my
~valve by simply reducing the size of the valve-
stem ¢ for a short dlsta,nee below its head, as

at 34, the reduced diameter being not greater

tha,n. the distance between the ends of the le-

vers 13 when in the position shown in’ Fig. 1.
‘When thus constricted, the water on passing

- through the valve 1111med1a,tely rushes into

, . - the casing 0 through the apertures 21 and 22

| ‘o

and forces the pla,te 14 upward into its nor-

mal position, in which action it is assisted by
- the striking of the head of the valve-stem |

 againsta b“ ffer 350on the plate14, and thereby |- havuw a recessed stem, one or more locking-

. the free*ends of the Ievetq 19 are made to en-

ter the groove 31 and engage with the under
side of the head of the valve-stem 9, and thug
‘prevent the valve from closing.

The plate

14 is held firmly pr essed upward by the water-

- pressure until it is desired ‘to set the valve

automatm alarm-trap.
' been drained, the plate 14 will fall of its own -
| ‘weight, and fhus allow thevalve toclose, after
~ which compressed air is pumped into the sys- |

again, which is aecomphbhed by turning off

'the water - -supply and draining the system'
through a pipe 36, which also serves as a leak-

age- -drain and should be connected w1th an
“When the system has

tem again and iinmediately raises the plate 14

| to its seat and locks the valve closed.

6o |

L devmed anarran wement for this purpose com-

- pmsmﬂ'two msulated metallic clips 87,secured
- to the casing b and connected to ea,ch other
by an 1nsulated wire 38, which is carried

through the external casing a at any conven-
- lent: pomt preferably by bemn' passed into

from all of whwh it 18 insiilated
connected with an electric battery and a bell-

alarm, the other terminal of which is elec-

trically connected directly to the casing a, as

at 39.  The clips 87 are normally just 0111: of

contact with the elips, and thus establish an

the latter to ring. |
I claim as my 1nvent10n—- . o
1. In an antomatic valve, a valve plopel a
pressure-operated plate havxng a flexible seat,
and one or more levers each positively con-

nected at one end to said plate and arranged
to have its other end held thereby in engage-
‘ment with the valve proper to.hold it closed,

¢

It is then

/°

contact with the valve-stem 9, which tapers

outwardly below said clips, as shown at 40,
so that upon the rising of the valve as it opens
the tapering portion of the stem 9 will make

5

electric circuit through the alarm and cause

8o '

saidlevers bemﬂ' disconnected from said valve 1
proper and adapted to be moved out of the

path thereof when the pressure on scud plate_

1s reduced.

2. In an automatw valve, a leve pr0pe1 o

g0

having astem, pivoted levers arranged tobear

against said stem to hold the Valve closed,:
: md levers being disconnected from said stem
‘and having their pivots offset, as set forth, |
| and a pressure-operated plate provided with B
“a flexible seat and positively connected tosaid -
levers, whereby the pressure on said plate is

| dlrectly Opposed to. the: pressure on. the vaﬂvej o
-proper.

- 8. Inan automamc valve, the combmaxtmnf;-' I
.Wlth a valve proper of locking mechanism

95

‘100

arranged to positively lock said valve: proper

agai nst closing after it has once been opened, -
| and means actuated by the pressure of the
‘entering fluid for posmvely opel.a,tu:nT sa,ld. —

lockmw mechanism.

105

4, In an automatic valve, a wdlve pmper

_levels arranged to engage said stem when the O
valve proper is open, a,nd a movable plate: ex- -
posed to the pressure of the entering fluid and’ -

110§

connected to said: lever or 16V618 to opemte

't,he same..

5. In an autematlc Valve nor mally coutam-

to hold said valve elther open or closed, s

Valve 18 open.

6. Inanautomatic V‘ﬂve normally contam-— o
Ing air under pressure,in combination,avalve:

- | proper, a movable plate subject to the air-
It is sometimes desirable to cause the. open- :

ing of the valve to give an alarm, and I have

II5 0
1nﬂ' air under pressure, the combination with =~
-amh eproperoflocking mechanism arranged -
md__'__ s
mechanism being positively actuated by the |
air-pressure when the valve is closed and by

120 -
‘the. pressure of the enteunn' ﬂuld When the; .

130 -

7. In an a,utomatlc \mlve, a Va,lve pmper |

. _the ehamber 17, and out thl oun*h the plpe 15 | _havmﬂ* a headed stem, lookmcr mechamsm:f.

125
‘pressure in the system whensaid valve proper
| is closed and to the pressure of the entering
fluid when said valve proper is open, and one - IR
or more levers connected to said plate and
‘arranged to engage the valve proper to lock S
the same m elt,hel 1t~3 closed or its. Open po-'- IR
| SItlon | - -
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20

30

33

adapted to eno*a,ﬂ*e sald head either above or}
below thesame, anda pressure-operated platen
arranged to actuate said locking meéehanism.:
Valve proper:}. |
-tammﬂ' air-under pressure, the combination
of an outer and an inner casing spaced.apart
as described, the outer casing being provided
‘with an inlet and an outlet a valve proper
adapted to closesaid inlet a,nd having a stem

8. In an-automatic valve, a

havingaheaded stem, pivoted leversarranged
to bear against said. head either above or be- |
low the same and having their pivots offset |
~as set forth, and:a pressure-operated plate
connected to said levers to actuate the same. |
9, Tn'anautomatic valve normally contain-:
ingair under pressure; a casing containing:
the valve proper, a second casing. provided-
with a chamber-communicating with the ex-
tetnal air, a movable plate formmfr one wall'

of ‘sard chamber and ‘exposed to: the pressureé

inthe system, andlocking inechanismforsaid:
Valve actUated by said plate when: under pres-|
sure.” .
10, In anautomatic valve normally contain-
ing air underpressure, a valve proper, valve-
locking mechanism, a chamber communicat-
ing with the external air,and a sliding ‘plate
exposed to the pressure in the Sy'stem and’
connected to said locking mechanism:to-op-|
-eratethesame, said’ plate being pmwded with'
a flexible packing ‘whetreby 1t is adapted. o
close said:chamber air-tight.
11. In an automatic Valve,m combination,

~ anouter casing provided with an: inlet and a,n'l_.
“outlet, an-inner casing ‘suspended withinsaid
outer casing in'such manneras to leavea free |
- passage from said inlettosaid outlet, avalve |
‘proper adapted to close said inlet and having-

a ‘stem extending into ‘the inner: casmg, 3}

‘pressure- @perated plate contained insaid in-"
o, and valve-locking mechanism con-"

ner GRS'.{I

“nected to sald plate.

40

~ proper,aninner:casing suspended within said
outer casmg and communicating therewith, a |
chamber:in ‘said inner casing (,ommumca,tmﬂ"?
with the external air, a mevable plate clos- |
ing said:chamber on one sideand exposed to'|
the pressureé in the casings, and valve-loek-"
ing mechanism connected to baui movable |

45°

5O

in'said inner casing communicating with the

- 12 In'an® automatic valve norm#lly con-
- taining-air under pressure, the -combination

of an outer casing provided with a ‘valve

plate.

- 18. In:an automatlc valve normally con-
taining air under pressure, the’ combination

of-an: 011ter and an inner casing spaced apart

as deseribed; the outer easing bemﬂ* provided.
with an 1nle‘t and- an-outlet; a valve. proper { :
adapted to close said inlet and having a steni:
extending into the inner casing, a ehambera{r’
L | - J OIIN H DERBY..

" external air, ‘a movable plate elosmcv said |

chamber-on oneside and exposed to the pres-

sure'in the: casings, and pivoted: levers con- |

4 | | | 625,748

nected to said movable plate and adapted to

proper to hold it closed.
14: In-an automatic valve normally ¢on-

extending into the inner casing sald stem

having-a groove or recessfor the pur‘pose set
“forth, levers mounted on.offset pivotsinsaid
inner- casing ;and -arranged to ‘engage said

valve- stem, and a pressure- operated plate

tammﬂ' air ‘under pressure, the ‘combination

ofan: outer and:an innercasing spaced apart
as described, the outericasing bemﬂ' provided
t-with an- 1nlet and an outlet, a Valve proper
“adapted to close said inlet a,nd havmg a'stem
“extending-into the inner casing g, piveted le-

Vers m@unted in said inner: casing mand ar-

66

'normally bear against the stem of said valve

70

contained insaid inner casingand connected -
‘-to said pivoted levers to operatethe same.
- 15. In an’automatic ' valve normally con-

75

30

ranged to bear against said. valve- stem,-a -
chamber in said inner casing in communie‘a—
| tion 'with the external air;a shdmﬂ' plate con-
nected to said pivoted.: 1evers and. arranged
to close said .chamber, and a flexible packing
loc.;rted between sald sliding plate and its
seat.

9o

16, In an automatic. Valve an outer casing

-'prowded withaninletand an-outlet and hav-
I-ihg:one of its sides removable,;-and an-inner
-ca,sinﬂ* adapted to . contain valve- operating =
‘h echamsm and provided atits top with-means

95

whereby it may be detachably secured within -

‘said:outercasing in Such manner as. to pro-
vide a. free space between the two- casings,
|- saidinnercasing being removable fromwithin
| said-outericasing after the removable su"ie of
'-ithe latter has been taken off. .
17. Inia valve,‘an outer casing: ‘havmﬂ* an

mlet and:an-outlet and provided with'a Va,lve |
proper, a detachable plate: closingone side of -
‘said casing,
vided with: & cireumferential groove'near theu' |
| tops, and-an-inner casing prowded with-a
-hﬂanged topadapted to fit S&ld 2roove, where-
byt may be rigidly suspended within:said -
(-outer casig to: prowde a free" passaﬂe be-
| tween the tWo. casings.

-said plate and:casing being pro-

10

I1

In testimony: whereof I have hereunto sub-

?scrlbed my namie thls 12th day of April, A. D.

1898

Wltnesses
E.-D. CHADWICK
KB TOMLINSON._. |




	Drawings
	Front Page
	Specification
	Claims

