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SRR, ]-;#Ta a&ZZ whom zt mf,w concern:

e Be1tknown thatI JOHNW BISHOP of New
ffHaven in the county of New Haven emd State
e of Gonnectlcut have invented a new Improve- -

& ment in Fire-R ]]xtmgmshms and I do hereby;

7 Qeclare the following, when taken in connec-

S SPeelﬁG&tlon; Emd I'epl esen’cs a vertlcfbl eentmli
oo -sections |

ST This mventmn 1elates to zm 1mpmvement 111;;:
SR TR ;;‘thalt class of fire- -extinguishing apparatuswhich.

15 consists in the arrangement, of lines or systems

. of tubing around the various apartments to-be
~wo o -protected, the tubes in conmnection with : the
[’f-’watel-supply, and with distributers opening
. from the tubeinto the apartment, the water

20 ‘held in suspense by a fusible or other device,

“~ which will be- released should a fire oceur. 111"

 the apartment and raise the temperature to a
« w0 sufficient extent to release. the device which |
e Vfii."h(ﬂds back the: Sllpply of water, and the water

fﬁ 25 thus liberated will flow thmuﬂ'h the dlstl ibu-

telzs and extmgmsh the fire. Whlle this class_.

- of apparatus is extremely useful and almost

ER RO '111d13pensable in. Hl&]lllf&GtOI'leS zzmd exposed .
S oo apartments; a serious dlfﬁculty arises 1n.itsuse

:_._53'@._;1)60&1186 of the eontmued flow of water after the
... Mire is. extinguished. E}ceept undey extraor-

o dinary ecir cumstances the fire'in an apartment:

- and many tlmes the fire oceurs and is extin-
"'";I”f',‘jf-f;*j*?!j-iii?r,,35,.;ﬂ’ulslled without | creating an. alarm but thé

.. given, the ‘water will contmue to flow until

CHIR ,'_1_501116 one ]:ms the pwsenee of 111111(1 to %lmt 1t..._

e off.

_5;7W1th such a system -of supply- -pipes and dis-

" tributers a device which will permit the flow |

- of water for a certain predetermined length of
.. - time, and, when that time shall have expired,
;;_4'5_-4';2‘01113 off the supply and pr_event further flow, ~

In this system of extinguishing apparatus it

_-whenever Q ﬁre oceurs, and as sueh alarm ean
7 best be given by the St’bltlllﬂ‘ of the flow of

‘

31131011 to be acted upon by the Watel As asu-
ally arranged, the lines of tubmg for the pro- =
‘tection of the apar tment are in connection w1t11 |

the water-supply pipes for or dinary purposes.
A serious difficulty occurs in the &11&1136-1]1@1113 5 5

sl L of the alarm-giving deviee in such pipes, for -
om0 tion with. aecempanymﬂ' drawing- and tlle let- _.

S “ters of reference marked thereon to bea full, |
. clear, and exact description of the same, and-.'
-_j;lé}é_l'_;_ﬁIoj_whlch said dlawmﬂ‘ concstltutes part of this

_the sudden cuttmg off of the ﬂow of water at

ter: hammel 2 13,]11'011gh011t the plpes and whleh
jma;ny times gives such an impulse to the water: 60
i:1n the pipes asto cause the alarm tobe sounded.

‘The second object Of my 111ve11t1011 1s to OVGI

;- eome this difficulty.

My invention conmsts ﬁrst in- (301*1110111111,,ﬂ

Wlth the valve or cock by whlch the water-way 6 5
18 olnened to . Supply the water. a mechanism = .- ';
held in suspense by a certain or predetermmed

'quantlty of fluid, the fluid confined by a de-

viee acted upon d11 ectly or- indirectly by. the =
fire or heat. therefrom, which, when a fire oc-’ 70
1 curs, will liberate. the said: ﬂuld and by such _’..fﬁ;-f:
--,,11berat10n permit it to escape, emd by such es- ﬁ:-_:-;
-cape permit the: appar&tus to cut off the sup-

ply of water; second, in the arrangement’ Of

1 two. p1st0ns of dlffarent area or diameters upon. 7 5
the same.rod in & cylmder between which plS-r |
ﬁtﬂns the 1nﬂ0w1ng water to the extinguishing--
_pipe enters, with a lirfited: escape for the w&tel
_gthrough both pistons, whereby the concussion. *
| or water- hammer. upon :the water will be re- 80
ceived between the two pistons,; and with the |
T -greatest foree upon the larger: plston and in -
.0 -will be extinguished ] in less than sm:ty seconds, | an . opposite direction to the matural flow of
| water, but so that when the flow of water be-

| yond the pistons is opened the water will pass 8 5'
I CR e _-W&tel will eentmue to ﬂow .or, if an alalmbe_;:

the piston of lar gest area 1ntoa ehamber upon - -

its 0pp031te sule, producing a pressure to force
‘the piston in the direction of the flow of water;

PO T ' | | and S0 asto fullV O]{Jen the passagefor the ﬂow
g0 The 01)3 ect Of my nwentlon ls to combmei |

and in such opening will sound the alarm, as. 90 | '-;[fi' :

more: fully hereinafter deseribed.

A represents the pipe thrcmoh whleh the

-'.wa,tel flows to the system of tubes for fire-ex- -
| tinguishing purposes; B, a cock therein, nor- i =
mally standing open, so as to permlt the ﬂow 95

O ;.Of water to the said System of tubes. -
bl ;;571&: desirable that an alarm should be sounded- |

-Cis aclosed chamber,arranged in some 0011-

-..vement position, prefera,bly near the cock B,
or valve which: controls the-flow -of- 'ﬁ&tel

f;'_f;';.?';;i'f-;.j'..;;jso wa,te1 the alfu 111-0'1V1nﬂ demce 111ust be ina 1}0- ! Thl& ch'unbel 18 lelde by EL dl ‘Lp]ll agm, a 1ty IOD :
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- sald diaphragm'free to move from top to bot-

tomof the chamber, thus producing achamber.
above or below the diaphragm, accordingly as
the diaphragm is at the bottom or top of the
chamber—a device common and well known.

~ From this diaphragm a rod; d, extends up-
‘ward, and is connected to the lever D of the

- the movement of the diaphragm up or down |
~will correspondingly turn the lever and the
plug of the cock to which it is attached.

cock B by any suitable cofinection, whereby

Above the chamber C is a reservoir, E, for

 ‘water or other suitable fluid, opening into the

chamber C above the diaphragm. Irom the

chamber C, above the diaphragm, is an escape-
tube, ¢, in which is a cock, F, the plug of which

- 18 provided with. a lever, &, the cock normally
- standing in closed position, as shown. From
- the lever G+ a cord, chain, or other suitable

20

connection, f,léads to some point where it will
be broken when a fire occurs. This may be
to the various apartments, and, if a cord, so as’
to be burned by the fire occurring, or a chain-

~connected by solder which will melt because

-~ to say, so that when the fire oceurs the lever |
- G will be free, and when so free the weight H, |
. orany suitable device, will cause the plug of

- thediaphragm and from a reservoi r, L, which |

of the fire, or to some part of the distributer
which is moved when the fire ocenrs—that is

the coek to turn and open the chamber Cabove | ,
| sirable in order to prevent a long flow of wa-

the diaphragm. |

L 18 a tube opening to the chamber C below

~ should be of about the same capacity as that

.35

of the chamber £.  From near the bottom of

-~ the reservoir L a tube, , leads upward, but:
- opens 1into the chamber I, at its lower end.
- The ehamber I, is filled with water or other

| - suitable fluid, and the tube & with mercury or

any equivalent therefor. = o
~ T'he chamber C and the reservoir E are both

filled with water, so as to force the diaphragm |

- to the bottom of the chamber C, as shown, the
~ column of mercury in the tube 2, which bears

45
tending to force it into the chamber C below.

upward upon the water in. the reservoir L,

~ The diaphragm is graduated so as to support
- @ column of water in the chamber C, say,to the

50

level of the bottom of the reservoir E.” Now
suppose a fire to occur which liberates the le-

ver . The cock F is instantly opened, per-

~* mitting the water "to slowly escape from the
~~chamber C, the water in the reservoir passing
- down into the chamber, holding the diaphragm

55

down until it hasreached the counterbalancing.
or level point of the mercury-column. Thenthe

. mercury begins to act upon the water in the

.60

reservolr L. and force it through the tube T

- into the chamber C,below the diaphragm, the
water above the diaphragm escaping through |

the tube ¢ as the water enters below, and thus
the diaphragm will be raised by the pressure

- of the mercury on the water until the dia-

phragm is arrested in its ascent, and in such

. 983,196

will be observed that the diaphragm cannot R

‘move until the water in:the reservoir ¥ has

escaped to bring the pressure of the water
down to the pressure of the mercury; hence 70

| the flow through the cock B will continue un-

l

- The escape of the contents of the reservoir *
| B and chamber C is regulated by the cock F, -

‘and may be quicker or slower, accordinglyas
the cock F fully or partially opens, or accord-
ing to the size of the opening produced by 8o

til such time as the diaphragm begins its as-.

cent; then, as the diaphragm continues its

movement, the cock gradually turns until com-

pletely closed or flow of water stopped.- 75

the cock. Therefore, by the adjustment of

the cock T, the time at which the cock Bshall -

be closed may beadjusted, it only being essen-
tial that the time shall be sufficient for extra-
ordinary ecircamstances; or the capacity of 83

| the chamber E may be varied to regulate the

time of the flow. By this device the flow of

~water through the distributing apparatus will

tion of the water.

be automatically cut off at the expiration of a
certain predetermined time after the libera- go
Thelever G of the cock I may be connected
to the alarm-lever ¢, as indicated, so that when
the flow of water commences, and which flow
operates the alarm, the closing apparatus will g5
be operated, as betore described. This is de-

ter. Should there be a burst in the pipes -
permitting an aceidental flow of water, it will =

operate the alarm-lever, and thereby cause the 100

apparatus to stop the flow, as In the case of

| fire, and generally this will be the better ar-

. tachment, then the connection may be made, as

rangement; but in case there is no alarm at-

by the chain.or cord f; as before described.
1f one 1s used, however, it will be understood
that the other is unnecessary. o
In my improved method of operating the
alarm-lever the inlet-pipe A opens into a ¢yl-
inder, M, between -two pistons, N and P,
arranged thérein upon a single rod, R, the
piston P being toward the flow and the pis-
ton N in the opposite direction, the piston N
of somewhat larger area than the piston P.
The two pistons may fit loosely in the eylin-
der, or each provided with asmall aperture,
through them, and so that the water will flow
through or beyond the piston P to fill the
system of pipes, and also beyond the piston N
to fill a chamber, S, on its opposite side. The 120
pressure therefore stands alike on all sides of |
the two pistons. Should water-hammer oc-
cur, it will be received between the two pis-.
tons, and because 1t is greater on the piston N
than on the piston P, owing to their differen-.
tial areas, the tendency will be to throw the
two pistons downward or away from the di-
rection of the flow of water; but should the
flow be opened beyond the piston, as in case
of fire, then the pressure on the outflow side 130

105

I10

i15
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“rise of the diaphragm'the rod d acts upon the | of the piston P is reduced, and the water un-
~cock B and turns it to its closed position. It | der pressure entering between the two pis- |




A jt(ms Wlll foree 1ts W&y throuﬂh the plston_ l\T 1 Water way to 0pen
into the chamber on its opposme side, and
there create a pressure greater than on the )
opposite side of the pmton P, and will cause
the pistons to move in the duectlon of the

. ment of the chamber, which will permit a fir ee
D 'ﬂOW of water, as 111(110’11:6(1 in broken lines.
1S an '11‘111 of thealarm-lever 4, and Whlch;
]ever is hung in ‘the piston- eylmder the free
. end of the arm m in connection with the pis-
e ton- md as 5]10“'11 ]1611(38 when the pistons

10

flow until the piston P passes.into an enlarge-

. move, becmlse of 0pemnn the flow, they turn

~. " the arm m, and with it-thelever 4.
dewce wheth(,r it be bell or Whlstle 18 (3011--;5
o .i',-neeted to 1311(3 1evel 4y fmfl S0 ‘15 1o be. Sonnded_

g
o duced by fire. - x
o . The 1)1‘61?‘(—511‘[1011 of the :;Lctlon of xxratel'-hmm—:_.
TR mer on the distributers is very desn"mble as:
o0 in many cases they are sensitive to any sud |
den increased pressure; hence I do not wish to
~ be ‘understood as- 1160655%]:‘11;5? combining an

a5

S ?pra}mtus if ‘Ltt%ched to the smd lever, Wlll-"j
Lo be also operated as before described.

o

35

The alarm

dental; as by burstm

.0 alarm with the W“LJEGI' hammer- 1)1*6?‘911131110 de-

V:lce | |
S hmve 1’*epresentu1 the cocks B andI‘ as
This I have ‘done for |
- convenience of 1111*15131"%131011 but it will be un-
 derstood that any suitable coeL 01 T,*"llve m%yf

s

. beusedasa .

' - While I prefer the diaphragm. and I‘GSBI‘VOll |
I 1r1*1nned as described, it will be evident to.
i those sLﬂlecl inthisart that a cylinder and pis-
... . ton may be employed asan equivalent for the
e _(harlf)hl‘ﬂﬂ]ﬁ]’l the rod of the piston Correspond
L ing to-the Tod d, attached to the diaphragm,
L and the piston tr ‘“weh:tw in its eylinder to 0pel-ﬁ |
T ;_‘LfEB the cock B, as does. the dmphrfw m; and in’
... that case the oylmdel may be of suﬁment_._
.length to form the reservoir—that is, the up--
. .per part of the cylinderwill bethe 1*esew01r—-—--
and until the water has fallen in the cylmderﬁ
. to the same relative point that it falls in the
~. . reservoir the piston rwill’ remain st‘btlmnry
. Dbut after that time will move by the pressure

common plug-cocks.

substitute therefor.

Sl of the fluid upon. the opposite side. -

s ~way as having the valve standing normally
~open; but in some. systems the Valve or cock:
in the water-way is arranged to stand nor mally
- closed, and held so closed by connection with'
‘the apartments to be protected, so that firein |

T have represented and described the wateL

AS the
pistons cannot move when the water-hammer
7" comes beyond what is permitted by the elas-.
©o tieity of the water in the chamber S, it follows
- that that movement cannot be sufﬁclent tohave
SRR P T ‘1,11yetfeetuponthe alarm-lever. - Asthe pistons
cannot move in the direction of the flow until -
. the flow has been pra thcally opeued thealarm.
. cannot be operated by the water- ]:nmmer or.

- until the flow has fairly commenced, and thlszﬁ_

~. . alarm will oceur whenever that ﬂow be acei-
, oI Whethel it be pro- i_

said chamber

.

I11 such cases 113 will be

the ﬂow or pressure of water is constantly open

or closed thr onghout the system, it only being
jE‘QSE:]ltl’Ll to niy invention that thm eshall bea -

SECRER

understood that the mechanism which oper-
‘ates the valve will be brought into connection
with that valve, or this automatically-oper-
ating valve may be in- a,dvmwe or in rear of
| the leve operated by this mechanism. T
| therefore do not wish to be understood as con-
- fining my mventlon to a water-way in-which

7{5

valve in the water-way which is opened or

‘stands open for the flow of water, and with

| which mymechanism is eounected so that after
‘the flow has continued for a pledetelmme{l
| lenﬂ‘th of time the flow of water willbe cut off.

W«Vhlle I prefer the column of mercury and

the fluid to-operate upon the opposite side of -
the diaphragm or piston, it will be apparent :
‘that the pressure upon the opposite side of the
“piston may be otherwise produced—as, for in-
stance, by a spring or weight—it only being
essentlal that ‘there shall be a device bearing
upon smd opposite gide of the piston .or dm-'
phragm against the pressure of the fluid in
‘the Gh‘l]l‘lbeli' and reservoir, R
__ lation theretﬂ that the Glnmber before the said
‘mechanism on the said opposite side of the
'dl‘tphl‘a;ﬁ'lll or 1)1<1t011 w111 beﬂ‘m 130 ’LCt

I elaim— 0 -

‘Llld with such re-

gf(_).j' .

1. The eombuntwn of a COGL or valwa- 11 the'f |
Wmter -supply way, a chamber fitted with a dia-

.1‘)h1‘*ag111 movable within the said chamber, the .-
-said dmphrwm connécted with the said eoelg
‘or valve in the water-supply way when open,
‘whereby the movement of the diaphragm will
“close the said cock, a reservmr connected with
said reservoir and chamber
‘supplied W1t11 fluid and serving to hold the

said diaphragm in its normal 1:)051131011 apas- . .
sage from the said chamber containing said = :

when the flow of water begins; and whiech, .

when so liberated, will permit the escape of
the fluid - from 5&1{1 chamber and reservoir,
with a mechamsm Sub%t‘mtnlly stch ‘as: deﬂ |

seribed, operating upon the. 01)1)081136 side of"

-said dmphla.ﬂ*m to move said piston or dia-
phragm after a predetermined quantity of fluid
shall have 133886(1 fromthe chamber, and Whlch- 3
‘movement will impart to the said leve orcock -

“in the water-way a movement to cut off the
1200

- 2. The (301111)1]1‘1131011 of & cock ‘or valve in

.-the W‘Lte]i' Supply way, arranged to normally

stand. open, a chamber fitted Wlth a dmphmn’*m y
‘movable in said chamber, the said diaphragm

“connected with the said eocL in the water-sup-

ply way, and whereby the movement of the

ﬂow of water, substantially as described.

'. ﬂuld with a cock in said passage 1101*11111]3?’ R
: .closed and held so elosed by a device liberated -

ci'?' B

IIQ'.,_' g

diaphragm will close the said cock, a reser- -
voir coniiected with said chamber, SledL reser-

voir and chamber Supphed with fluid Serwun_- T
to hold the said cock in its open position, a 130
passage from the chamber . containing said -

;g__'_fthﬂse "bpartmentq wﬂl cause the vf’dve n the | ﬂmd W]ﬂl Q eoele in cmd pqss‘we 1101*111&]137_ |




closed and held so closed by a device ]ibei*ated
when the main flow of water begins, and when

8o liberated will permit the escape of the fluid

IO
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from the said chamber and reservoir, with a
second reservolr opening to the Oppos'lte side
of the said diaphragm, containing a fluid under
a regulated pressure with 1"6]3131011 to the fluid

‘in the reservoir and chamber, whereby, after
@ certain predetermined flll&lltltY of fluid has

escaped from said chamber and reservoir, the

said fluid under pressure will cause the 511(1

dnphmnm to move and close the said cock in
the water - Supply way, substantially as de-
scribed.

3. The combination-of a cock in the waber-
supply way A, a chamber, C, diaphragm a, ar-
ranged therein, a rod, d, "lb(}VG the diaphragm,

'eonnectmn Sfud dmp]uaﬂ m with said eock

reservoir D outlet-tube ¢, a cock therein, in-
let-tube I, ]esel volr L, and mercury- (3011111111
h, Substfmtm]_ly as and for the purpose de-
Sel‘ibed. | |

4. The combination of the cylinder M, dif-

| ferentml plstons N P, eonnectﬁd tog ether and

movable in said cyhnder the mﬂow water-

passage A, opening to said cylinder between

the said plstons and chamber S in said cylin-
der, the said pistons both constructed to permit
aQ 111111136(1 flow from the recéiving-chamber to

their opposite sides, Subst‘mtmlly as and for
- the purpose desct ibed.

The combination of the cylinder M, dif-
fe:: entnl pistons N P, connected wﬂ“ether and

movable in said cylmder the mﬂow water-.

passage A, opening to sau:l cylinder between
the said plstons and chamber S in said cylin-

- der, the said 1)18‘{0115 both constructed to per-

25

35

mlb a limited flow from the] ecelving- chamber .

to their opposite sides, an alarm- lever ¢ m,

connected with %fud pistons, th.stfmtmlly S 40

described.

JOHN W. BISHOP.

Witnhesses:
JOHN E. TART_.}
LITLT.TAN D). K1 .l..SfEY.
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