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UNITED STATES

PATENT OFFICE.

WILLIAM MAYALL AND THOMAS THOMASSON, OF MOSSLEY, ENGLAND.

AUTOMATIC FIRE-EXTINGUISHING SPRINKLER AND ALARM.

SPECIPICA_&TION forming part of Letters Patent No. 454,914, dated June 30, 1891.
Application filed January 2, 1890, Serlal No, 336,682, (Nomodel) Patented in England January 5, 1889, No. 224,

To all whom it may concern:

Be it known that we, WILLIAM MAYALL
and THOMAS THOMASSON, subjects of. the
Queen of GreatBritain and Ireland, and resi-
dents of Mossley, in the county of Lancaster,
England, have invented certain new and use-

ful Improvements in Automatic Fire-Extin-.

guishing Sprinklers and in Alarm Apparatus
Used in Conjunction Therewith, (patented to
us in England by. Letters Patent No. 224,
dated the 5th of January, 1889,) of which the
following is a specification.

This invention consists in certain novel
combinations of peculiarly constructed and
arranged parts, as hereinafter set forth and
claimed, the whole being adapted and pri-
marily designed for embodiment in a single
improved “sprinkler” system or “stationary”
fire-extinguishing apparatus.

The objects of the present invention are,
first, to more effectively protect the movable
supports of the outlet-valves against being
loosened by the constantly-recurring and pul-
sating or knocking action of the pump, or, in
other words, to keep said valves tight under
all circumstances until they are opened by
heat; secondly, to afford for said purpose a
provision within each individual sprinkler, it-
self for the automatic expansion of the water-
space without any resulting movement of the
valve or valve-seat, and, thirdly, to provide
for giving a sonorous alarm in case the water
is turned off at the inlet-valve of theinstalla-
tion or system of sprinklers. .

Four sheets of drawings accompany this
specification as part thereof.

Figure 1 of the drawings is a small-scale
diagrammatic elevation of an improved
sprinkler system embodying all the several
parts of this invention. Tig. 2 is a sectional
elevation of one of the individual sprinklers
shown in Fig. 1 detached. Fig. 3 is an eleva-
tion of a slightly-modified sprinkler. Fig. 4
is a sectional elevation of another sprinkler,
llustrating additional modifications. Fig. 5
is a sectional elevation of a supplemental or
alternative “expansion” device shown at the
top in Fig. 1. Fig. 6 is a like view illustrat-
ing a modification of said expansion deviee.
Figs. 7 and 8 are respectively a sectional ele-

vation and a top view of the valve-containing

base of the “alarm-valve ” shown at the cen- |

ter in Fig.1. Figs. 9 and 10 are respectively
a sectional elevation and a horizontal section
of the alarm-valve, illustrating a preferred
construction thereof. Fig. 11 is a sectional
elevation of the steam-whistle device shown
at the left in Fig. 1, and Fig. 121s a sectional
elevation of the inlet-valve shown at the bot-
tom in Fig. 1.

Like letters of reference indicate corre-
sponding parts in the several figures.

Our said sprinkler system (represented as
a whole by Fig. 1) comprises a water-supply
pipe A, leading from a suitable reservoir or
pump and provided with the chamber or shell
of an inlet-valve I; a vertical pipe B, coupled
to said supply-pipe and provided with the
chamber or shell of an “alarm-valve” V or V?
and with or without a terminal expansion de-
vice X or X?; pipes C, of any required num-
ber and extent, leading horizontally from said
stand-pipe ‘above said alarm-valve and pro-
vided with depending individual sprinklers
S or 8% or 8% one or more pipes D, leading
from the shell of said alarm-valve below its
valve-disk to a steam-whistle W, and prefer-
ably also to a gong-alarm G or other supple-
mental alarm or indicator, and a pipe E, lead-
ing from the pressure side of the gate (or its
equivalent) of said inlet-valve I tosaid whistle
‘W. Each of our said individual sprinklers
comprises an inlet-neck a, Figs. 2 to 4, adapted
to be coupled to a water-pipe C by a screw-
union and provided with a pairof arms b, to
which the extremities of a depending U-
shaped yoke c .are riveted. An expansion-
ring d or d?, formed of thin copper and hav-
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ing vertical necks at top and bottom, is brazed - -

fast by means of its upper neck within said
inlet-neck a, and its under neck is brazed fast
within a nozzle ¢, the lower end of which forms
the valve-seat for the outlet-valve f, Figs. 2
and 4. This valve ocecupies the central part
of an annular dispersing-plate /7, and is held

-up and in contact with its said seat by an in-

clined support or “lever” % the lower end of
which is attached to the yoke ¢ at bottom by
a solder capable of melting, say, at a tempera-
ture of about 155° Fahrenheit. Upon the
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outlet end of the nozzle ¢ a cap or canopy ¢ is
screwed fast, the nozzle forming a bushing

within the canopy. -

In accordance with this invention the noz-
zle e or that portion thereof which forms the
valve-seat, as aforesaid, is secured rigidly in
position relatively to the yoke ¢, to which the
valve-support is directly attached, as afore-
said, so as to prevent the possibility of any
motion or movement being communicated
from the eéxpansion-ring d to the valve-seat or
tothe outlet-valve f or its support f? and thus
to keep the valve-support intactand the valve
tight, as aforesaid, even when all the said
parts are directly united within the sprinkler
itself, as shown. The nozzlee may be so held

- by riveting, soldering, or otherwise fastening

the canopy g at each side to the yoke ¢, as
represented at g®in Tig. 2, or by means of
arms ¢4 Fig. 3, projecting fromn the nozzle ¢,

. and riveted, soldered, or otherwise secured at
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their extremities to the yoke at each side, or
by means of snugs or shoulders c?, Fig. 4, pro-
jecting inward from the respective sides of
the yoke itself into contact with the canopy
g. In each cdse we rigidly support and pre-
vent any downward movement of said canopy
or of the nozzle ¢ within the same, as and for
the purposes aforesaid.

Instead of employing a single expansion-
ring, as shown at d in Figs. 1 to 3, we may
form a series of such rings by means of a cix-
cumferentially - corrugated length ‘of thin
metal tubing, as shown at ¢® in Fig. 4, thelat-
ter to be sufficiently yielding to obviate the
effects of the pulsating or knocking action of
a pump without communicating any motion
to the valve, valve-seat, or valve-support, as
aforesaid. The said expansion device X or
X2 Figs. 1, 5, and 6, is preferably attached to
the flanged upper end of the last or endmost
length of piping of the vertical pipeB, where,
asin ouraforesaid system, a number of sprink-
lers are supplied by one such vertical pipe.
The effects of the said pulsations throughout
the system may thus be materially reduced.
In the form shown at X inFigs.land §abulb
a3, of thin copper, is attached by its single
neck to a bushing 7, which screws into the
cap-plate which closes the end of the pipe,
and is kept in shape and re-enforced by a cap
or follower j and a superposed spring %, the
latter abutting against the cross-bar of an ad-

* justable yoke I* supported by said cap-plate.
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In the modification shown at X?in Fig. 6 a
hollow eylinder ¥ open at its lower end and
sliding through asuitablestuffing-box % takes
the place of said bulb ¢® and blishing<. The
cap j is simply a follower, and the pulsations
within the pipe are met by the gravity and
inertia of the sliding cylinder and the resili-
ency of the spring k. Otherwise the two ar-
rangements are alike.

The alarm-valve (represented at V in Iig.-

1 and shown in detail as to its lower part by
Figs. 7 and 8) has its valve proper m in the
form of a puppet-valve mounted upon an an-

nular valve-seat n, which is provided with
orifices o, each communicating through a port
p with one of said pipes D, which communi-
cate, respectively, with the water-chambers of
said whistle W and said gong-alarm G. In
the preferred form (represented by Figs. ?
and 10) the lower neck of the valve-casing is
provided with a hollow cross-barp”. A bush-
ing having a single orifice o’ is serewed into
ifs upper side in line with the stem m?of the
valve, aud the exiremity of the valve-stem
opens. and closes said orifice, the: inner ends
of the pipes D connecting directly with the
respective ends of the cross-bar P’y as shown
in Fig. 9. We sometimes interpose an_ ex-
pansion-ring at the junction of the hollow
cross-bar p’ with the valve-stem m? in order
that the valvular extremity of said valve-stem
may, by pressing upon the topside of the ex-
pansion-ring, effect a perfectly tight joint,
which only becomes tighter with increasing
pressure. . .

In both forms of thé alarm-valve we pro-
vide for variations in pressure in the upper
and lower portions of the vertieal pipe B, or

.above and below the alarm-valve, by means

of a small or contracted equalizing-passage
in the form of a hole m’ or a nick extend-
ing through the disk of the valve m, (or
through the valve-seat 7,) and we thus in-
sure a constant and equal pressure upon-both
sides of the closed valve without the inter-
ventionof anyso-called “compensating valve”
or other apparatus liable to derangement.
The steam-whistle apparatus W, Figs. 1and

‘11, or - that portion thereof affected by the

present invention, is shown in detail by Fig.
11, which see. The pipes D and E unite in a
single connection ¢ with the bottom of a small
water-cylinder s,in which a piston {is fitted
with a rod u, passing through a cover v tothe
outer atmosphere. The rod is linked to an
arm w upon the spindle of a rotary disk-
valve &, which, being turned a fraction of a
revolution, permits steam or the like to pass

through coinciding orifices y in the valve-.
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seat and valve to a pipe or passage 2, leading -

from the valve-casing to the steam-whistle
proper. -

To provide against any tampering with the
water-supply of the installation or system
andto give a sonorous alarm in case of the
water being turned off, we employ the arrange-
ment represented at I and E in Fig. 1 and
shown in detail by Fig. 12. The pipe E ex-
tends to the whistle apparatus W,as aforesaid,
from immediately behind the gate I” of the
inlet-valve represented, where a suitable
valve-seat T is formed on or in connection
with a serew-coupling by which the pipe Eis
attached, and a puppet-valve G, fitted to
said valve-seat, is connected to one end of a
lever H, which has a fulerum at about mid-
length on the valve-seat casting andisadapted
at its other end to engage with the top of a
recess 7 in the pressure side of said gate I,
so that when the latter is shut, as shown in
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Fig. 12, the valve G’ is opened and water is
admitted through the pipe E to the whistle
apparatus W, which causes the whistle to
blow, as aforesaid, until water is let on or
steam is shut off.

The gong apparatus G, Fig. 1, isof an ordi-
nary construction, consisting of a small hy-
draulic motor, the rotary shaft of which car-
riesa tappet-wheel ¢, theballs of which strike
thegong ¢’ aslong as water flows through the
pipe D, which connects the motor with the
casing of the alarm-valve V or V% as afore-
said.

Details which have not been specified may
be of any approved description, and other
like modifications will suggest themselves to
those skilled in the art, such as the employ-
ment of other suitable metals or alloys in-
stead of copper for the expansion-rings and
of suitably soldering the same in lieu of braz-
ing.

We do not claim herein providing such ap-
paratus with expansion-rings, broadly con-
sidered, for the purpose stated; but we claim
as new and desire to patent under this speci-
fication— -~ - i

1. An improved automatic fire-extingnish-
ing system comprising expansion-rings (one
or more) forming yielding enlargements of
the water-passage and outlet-valves (oné or
more) controlling the outlet of water through
the sprinklers and having stationary valve-

‘seats carried by nozzles, which are immovable

relatively to said expansion-rings, substan-
tially as hereinbefore specified, for the pur-
poses set forth.

2. In an automatic fire-extinguishing sys-

tem, a sprinkler comprising an inlet-neck, a
yoke rigidly attached to said neck, an expan-
sion-ring having necks at top and bottom, the
former fastened to said inlet-neck, a nozzle
attached to the lower neck of the ring and car-
rying the valve-seat, an outlet-valve and its
heat-released support below said seat, and
means, substantially as described, for rigidly
holding said nozzle by said yoke against mo-
tion or movement with or by said expansion-
ring, substantially as hereinbefore speecified.

3. In an automatic fire-extinguishing sys-
tem, a water-supply pipe provided with an in-
let-valve having on the pressure side of its
gate or the like an outlet-passage controlled
by a supplemental valve and means for actu-
ating said supplemental valve to open said
outlet-passage when the main valve is closed,
in combination with a vertical water-pipe sup-
plied through the main passage of said inlet-
valve, sprinklers provided with the main out-
let-valves of the apparatus, pipes leading to
thesprinklers from said vertical pipe, a steam-
whistle apparatus having a water-actuated
valve to admitsteam or the like to the whistle,
and a pipe leading from said outlet-passage
of the inlet-valve to the water-inlet of said
whistle apparatus, substantially as hereinbe-
fore specified.

In testimony whereof we affix oursignatures
to the foregoing specification.

WILLIAM MAYALL.
THOMAS THOMASSON.

Witnesses: .
JOHN GUY WILSON,
WALTER GUNN.
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