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To all whom it may concerm: .

Be 1t known that I, JOEN R. FREEMAN, of
Boston, county of Suffolk, State of Massachu-
setts, have invented an Improvement in Au-
tomatic Fire-Extinguishers, of which the fol-
lowing description,in connection with the ac-
companying drawings, is a specification, like

letters and figures on the drawingsrepresent-

ing like parts.

This invention, embodying the invention
shown and described in my application, Serial
No. 243,832, filed July 5, 1887, and which has
been formally abandoned in favor of this ap-
plication, relates to automatic fire-extinguish-
ers of the kind in which a fire-extinguishing
fluid is retained within appropriate conduits
or reservoirs and preveunted from flowing out
prior to the occurrence of fire or dangerous
rise in temperature by means of a valve,
which is kept closed by connections or sup-
ports formed wholly or in part of easily-fusi-
ble solder or other material, which will on the
occurrence of iire or dangerous rise in temper-
ature yield and thus cause or permit the said
valve toopen and the said fire- e\tmwmshmﬂ
fluid to flow out.

The objects of my invention are, f,ust to

provide a valve for restraining the fire- -6X-
tinguishing fluid which shall not be liable to
leak but which shall yvet open easily; second,
to prowde a fusible connection or suppmt
which, until acted upon_by heat, shall retain

the Valve closed tightly, and w hich shall be

sensitive to heat,yet shall be strong, durable,
and without 1iabﬂity of its solder joint to
“crawl” under long-continued pressure, and

"~ not liable to have its action interfered with
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by corrosion; third, to provide means by which

when one of theqe connecting p1ec,ﬂs has be-
come broken another similar plece can De
readily substituted and the extingaisher be
thus made ready for further service; fourth,
to provide a distributer for the issuing fluid
which shall scatter it uniformly in nearly all
directions, yet dehveuno it in suitable body
to be effective.

Figure 1 is a vertical section of an auto-
matm sprinkler embodying my invention, the
valve being closed; Fig. 2, a vertical section

of the sprinkler shown in Fig. 1 with the
valve open; Fig. 5, an under side view of the

(No model.)

[ stirrup or support for sustaining the valve-

supporting bar. Tig. 4 is a plan view of the
distributer shown in Fig. 1. Figs. 5, 6,7, 5,
0, and 10 are sectional details of the distrib-
uter to more clearly show its mode of opera-
tion; Fig. 11, an elevation of the valve-sup-
port detached from the sprinkler; Fig. 12, a
front elevation of the bar shown in Fig. 11;
Fig. 13, a section of the bar shown in Kig. 12.
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Figs. 14 and 15 are modifications to be re-

ferred to. Iigs. 16 and 17 are modifications
of valves to be referred to; I'igs. 13, 19, and
20, sectional elevations of modifications to be

05

referred to, and Fig. 21 a detail to be re-

ferred to.

Referring to Irig. 1, the pipe or nozzle A |

herein shown as screw-threaded on its outer
side, is adapted to be connected with a pipe
or receiver containing a fire-extinguishing
liquid. The pipe or nozzle A has its outlet
end closed by a valve, preferably made in
two parts H I, united at their edges by solder
or in other suitable manner to form between
them a chamber or cell. Thedisk I, forming
one of the parts of the valve, is preferably

75

corrugated in order to increase its range of

‘motion, for a purpose that will be described,

and the disk H, forming the other part of
the valve, is provided, as herein shown, with
a conical portion, which in practice 18 fitted
into the nozzle A, the said conical portion
being provided with a port or opening J,
through whieh the water or fluid contained
1n the nozzle may pass and enter the cham-
ber or cell of the valve and assist in firmly
seating the same. This valve as a whole is

‘thus cellular and is so constructed that the

thickness of the cell or the distance of the
portion of valve which bears against the noz-
zle A from the portion of valve which bears
against the valve-support is capable of wvari-
ation in accordance with expansive infernal

pressure exerted on the walls of the cell

formed between the two disks H and I or ca-
pable of variation in accordance with coms-
pressive force exerted on exterior of said cell
between the nozzle A and the valve-support.
- The chief purpose of the cell in valve is
to enable the pressure of the fluid within the
pipe to which the sprinkler is attached to

80
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catlse & pressure of thevalve against thenoz- -

- sprinkler shown in Fig. 1 to show the form of | zle A, for since I make the areq of the mMoV-
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. able part of disk greater than the outlet of | forced by the liquid exerts a pressure upon =

- the disk H against the nozzle A,
. greater the pressure ot the fluid tending to
. eseapefrom the nozzle the greater will be the.
. foree by which the valve will be. pressed
against the nozzle so long as the Valve—sup-e
EEER 'port remains to support it |
o The disk H of the valve eupporte, as hele :
. in shown a rotary dle‘rrlbutm K mede as &

10

L ;hood or: eap M, plaeed over: and proteetlnﬂ'z 3
SRR the valve, the eaid:heod heing herein:shown
. as scerewed upon the nozzle.

gy
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"able manner to the hood m, the said stud

- mnozzle, or greater than the area within the
~ seating-joint of thevalve, fluid-pressure with-
- 1n-valve-cell, when constructed as above de-
-sceribed, will tend to expand it, and thus force
and the

fmth Va.nea fa,ees or llpS G ef 111ee*u1m fm m:
or- euwature, or a;r;mnged; fet ;diﬂferen tan gles'e

and the rotary distributer down away from
the nozzle A into the position shown in Fig.

2 when the valve is opened, as will be de-
sceribed.

As the valve is herein made, I rely mainly

upon gravity and the restrained fluid to move
the dlsl,ubuter and valve, and so I lay no par-

ticular stress upon the spring.

The valve is held against its seat in accord-
ance with my invention by a valve-support
formed in two parts X’ Q’, united by fusible
solder or other fusible material capable of
melting at a low temperature. The part Q’,
which is made somewhat shorter than the
part X’, is provided with a horizontal or lat-
erally-extended arm, as 2/, upon which the

lower end of a part X’ rests, and the contact-

ing faces or sides of said perts are united by
'the fusible solder to constitute the valve-sup-
port. O .
stud d,formed upon or attached to a depend-

ing br acket or stirr up O,secured in any suit-

serving as a fulecrum for the bar Q’. The

' "tﬁ*o-'part valve-support resting, as described,

on the conical stud occupies a position be-

neath the diaphragm or disk I and thereby
supports the valve.

~ In the operation of the sprinkler shown in
Fig. 1 the valve remains seated until the tem-
?pera;ture of the localityin which the sprinkler

is located becomes sufficiently high to change
‘the condition of the fusible solder joining the

the part Q' at the point 7.
By this form éOfsva-,léve-;-euppert%it will be seen. .
that the direction of the thrust or pressureis -
{at one side of the support for the part Q’,and 85
the said part Q" is extended vertically to pre- =
sent at its extreme end a fixed pointas a re-
sistant for the part X’ when the latfer is
‘moved, so that the two parts X' Q" will ‘act
as compound levers and separate. S
obvious that by this eonstruction the strain. =
| upon the solder may be made very small in
;pmpertien to the compression strain in the =
g {‘bar X’ Q'.. Thus, if distance from point of .~
a bearing ef X’ on fz,te bearing of Q" on fulerum 95 =
be one-fifth the distance o_f ¢ from fulerum,
and if distance of g from /v be one-fourth the
distance of center of resistance 7 of solder -
|.joint from A, then the tension on the said .
solder joint will be only one-twentieth of the

_10 meluswe:, 1:0 dlstnbute in: VdIIOHS dnee-;
tions the water orother fluid disecharged from:
~ the nozzle A when the valve isopen.

- ter effeet this result, the: bottoms or direct-
~Ing-surfaces of the channels between the
vanes are also arranged at dlfferent nﬂ*lee;
one Wlth relatmn te .:methe1

o T_O; bet-

a8 SCI 1 ._ "The spring ¢ is
~ normally compressed, as shown in Fig 1, when
~the valveis closed and acts to force the valveé -

The valve-support rests upon a conical

the part X/ of the valve-support, the forceof . .
which pressure is received upon the arm 2 at
or near its outer end. As the lowerendof ¢
the part X/ presses against the outer end of = -
the arm 7, the upper end of the said partex-:
erts substantially a lateral pressure upon -
‘the end 7 of the part Q’, (see Fig. 11,) and
the end /v of the part X’ being meanwhile =
held from lateral motion: by its contact with = =
| the under side of the valve the said end -~
“h becomes a fulerum for the part X’,;and =
the resistance offered by the part Q" at the

75
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]_fJOlIlt ) tends to eepa,rate tlle part 7 from:

direct pressure exerted by the valve against
the said bar X’ Q’, and by varying the ratios
of lengths of the lever-arms the ftension on
solder joint may be made still smaller. It is
essential, ]JOWGVE*I that the point where the
end of X’ bears on Q’ be not directly in line
with the fulerum in order that when the sol-
der melts there shall be a reliable leverage
tending to separate the parts X’ and Q’. Tt
will elao be seen that by constructing the
valve-support as above described a shdmo*
movement of one part on another is obvmted
so that no danger can arise of the valve be-
ing but partially opened by the melting of
the solder and a sudden cooling of the same
immediately thereafter.

T'0 reduce the friction between the end of
the part X’ and the arm 7, a small roller %, pref-
erably of a short piece of round wire, may
be interposed between the end of the part X’
and the satd arm, as shown in Fig.1, the said
roller being secur ed by solder or in othel. sult-

“able manner, and for cases where great sen-

sitiveness is deswed it may be beqb while re-
taining the same principle of a,etion as al-
ready described, to form the levers, as shown
in Kig. 20, with lugs 50, or their equivalent,
to prevent dislocation, and apply the fusible
metal or solder to unite a clamp-collar com-
posed of thin corrugated metal plates 51 52,
which until a da,ngerous rise of temperature
will firmly elamp the two parts of support
together. This collar is thin and of large

parts X’ Q’. As the ‘50].(161 changes, the Valve | area that it ma,y quickly yield to heat.

- (See : I~i1g.11,_)g;;,gﬁ
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When the valve is opened by the melting | re-enforcing or check plate v is placed, it

of the fusible solder between the parts X’ Q’,

the valve and the rotatable distributer sup-

ported thereby are forced downward into sub-
stantially the position showr in Ifig. 2, they
being supported by the stirrup or bracket,
the v&lve-support at such tnne being out of
the said stirrup.

Thefire-extinguishing fluid discharged from
the nozzle A falls upon the inclined portion
of the valve, and being directed outward

- strikes against the mclmed or turbine-like

- 20

20
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by a ring L.

‘vanes G of the distributer and imparts a ro-

tation to the same. As the water passes out
laterally between the vanes of the distributer,
it 18 shot in a variety of directions by the in-
clination or form of the recesses between the
sald vanes, as clearly shown in the detail, Figs.
9 to 10, inclusive, and also by the varying an-
ogles of the vanes themselves, thereby very
effectually wetting a considerable area in the
vicinlity of the sprinkler and maintaining a
distribution of the waterin a solid body. The

~rotary distributer isretained in position upon

the upper portion of the valve,asherein shown,
The valve may be returned to
its normal position to close the nozzle A by
applying & new valve-support. |

- The valve and rotary distributer are shown
in Figs. 1 and 2 as independent; but, if de-
sired,they may be made in one piece, as shown
in I'ig. 14, thesaid distributerhaving a flange
H’, adapted to engage or rest upon an out-
wardly-turned flange R on the nozzle A when
the valveis open. So, also, the rotary distrib-
uter may be supported in its lower position
upon a spindle d’ below the valve, as shown

~in Big. 15; or, if desired, the independently-

40

formed rotarydistributerlying between valve-
face and end of nozzle may be supported by
a small pivot K’, attached to a spring K* and

- rising when valve is released, so as to then

50
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support distributer in suech position that it
may revolve with a minimum of friction out
of direct contact with either valve or nozzle,
as shown in Fig. 20,

The port or orifiece in the valve shown in
Fig. 1 1s small; but, if desired, a larger port,
as shown in Kigs. 15 to 20, may be used.

Instead of the particular form of valve-sup-
port shown in Kigs. 1 and 11 I may employ
a support such as shown in Figs. 16 and 18,

the parts X" Q' of the support shown in Fig.
18 being provided with serrations or projec-

tions. Moreover, it is within the gpirit of my
invention to make use of rigid disks united
by a corrugated or extensile wall, as shown
in Fig. 18, Likewise the use of a hollow
washer to make tight the joint between noz-
zle and plate covering or clesing the same, as
illustrated in Fig. 16, is also Wlthm the scope
of my invention of an expansible removable
valve. Furthermore, I do not desire to limit
myself to the pmtmular shape of valve-sup-
port, herein shown, as other shapes embody-
ing the essence of my invention may be used.

In the chamber formed within the valve a

volves these differently-inclined

resting on the diaphragm I and having an
upwardly-extended flange, which, when the
plate 1s lifted, strikes the under side of the
plate I, thereby preventing puncturing or
otherwiseinjuring thediaphragm by pr essure
from beneath.

1t will be seen that that portion of disk on
section Z Y shown in Fig. § deflects the fluid
back upward at a high a,nn*le while the por-

C
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tion of disk lying befw een two vanes G

(shown by section Z in Fig. 10) deflects the
fluid downward at a low anule, and the inter-
mediate sections, Figs. 6,7, 8, and 9, show por-

tions of disk deflecting the fluid at interme-
;ributer re-

diate angles, and thus as the dis

jets will re-
volve, each describing an approximate cone,
and all jets together distribute the issuing

80

fluid in almost every direction, radiating out -

from the apparatus andin compamtwelvsohd
streams.

In disposing the dlffelently-mclmecl pm.—
tions of disk K 1t is preferable to arrange
them about as indicated by Hig. 4 in con-

nection with Figs. 5,6, 7,8, 9, and 10, in order

that pressure may be evenly distributed on
bearings of revolving distributer, and thus
allow 1t to revolve more easily.

In Fig. 18 the distributer-disk m’ is sta-
tionary, “and the valve, when opened, falls

into an opening in said disk.

z 1s a mobile gelatinous substance, ao'amst
which the ez.n.tmﬂ‘mshmﬂ'-ﬂmd acts 1n<~tﬁad of
directly against the dlsl{ -

I would state, further, that I do not desire

to limit my invention to the arrangement
having the rigid disk next the end of nozzle.,

for it is obvious that the flexible disk may
rest directly in contact with nozzle, as shown
in Figs. 19 and 20, while the rigid disk bears
against the valve-support, this being in one
sense a mere reversal of the arrangement of
the partsshownin Figs.1and 2. Moreover, my
invention includes the arrangement of valve

+ shown in Fig.18, in which the expansible cell

proper is separated from contact with the
nozzle by the intervening tube H? as shown.
Instead of stud d the fulerum may be a
serew D, as shown mFiﬂ*s 11,16,18,19, and 20.

T claim—

1. Imanautomaticfire-extinguisher, a cellu-
lar valve tending to expand under the press-
ure of the restrained fluid, composed of a
rigid saucer-like disk H, bearing against the

QO

95
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end of discharge-nozzle and perforated by a '

hole J interior to its line of contact with said
nozzle, to which disk at its outer rim is at-
tached a flexible disk I, constructed substan-

1723

tially as described and shown, against which

the valve-supporting bar bears.

2. In an automatic fire-extinguisher, a com-
poswe fusibly-yielding bar for mamtmmnw
valve closed, which bar consists, essentlally

130

of a thrust- post fusibly soldered to a bent le-

ver or “bell-erank” whose short arm receives
the thrust of the said post and the long arm
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of which bears transversely against that side
of the said post which is toward the main
fulerum, said long arm of bell-crank or bent
lever lying wholly or in part along that side
of sald post nearest to said fulerum, substan-
tially as specified and shown.

3. In an automatic fire-extinguisher, the
valve formed with an internal chamber, one

of the side walls of which is yielding or mov- !

able, combined with a re-enforcing or check
plate v, placed in said internal chamber or
cell to prevent injuring the yielding or mov-
able side wall by compression, substantially
as described.

4. Inan automatic fire-extinguisher,a valve,
combined with a separable valve-support con-
sisting of the posts X’ Q’, joined by fusible
material, the post Q" being formed as a bent
lever and contacting with a support at or

near the junction of the arms of said bent

lever, and the post X’ bearing at one end
against the valve and at the other end against
one arm of the said bent lever at or near its

- outer end through the medium of an inter-

30
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posed anti-friction device, substantially as
described. |

5. In an automatic fire-extinguisher, a ro-
tary distributer having vanes rising from its
surface in planes between a tangent and a
radius and forming ways or channels for the
escape of the extinguishing-fluid, some of the
sald channels directing upwardly from the
horizontal plane of the distributer, others be-
ing in such horizontal plane, and still others
directing downwardly from said plane, sub-
stantially as described.

{
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6. In an antomatic fire-extinguisher, the
valve and its support, combined with a dis-
tributer constructed independently of the
valve and arranged in the plane of the seat
of sald valve and freely revoluble upon and
movable with the said valve, substantially as
described. |

7. In an automatic fire-extinguisher, the
valve and valve-support, combined with the
distributer supported upon the valve and
adapted to lie in the path of theissuing fluid
when the valve 18 open, said distributer be-
ing provided with channels the side walls of
which are in planes inclined to the radii and
the bottoms or directing portions of some of
which are in a horizontal plane, while others
are curved upward and downward relatively
to said plane, substantially as deseribed.

8. In an automatic fire-extinguisher, a re-
movable expansible valve or cover formed by
uniting two disks HIat their outer edges, so
as to form a cell or chamber between them
communicating with the valve-closed nozzle,
one of the said disks being elastic or capable
of yielding to pressurc, the said expansible

‘valve or cover when operated moving away

from or out of contact with the discharge-
nozzle, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subseribing witnesses.

JOHN R. FREEMAN.

Witnesses:
BERNICE J. NOYES,
EMMA. J. BENNETT.
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