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UNITED STATES

PATENT OFFICE.

HOMER D. KRAMER, OF PITTSBURG, ‘PENNSJYLVANIA.

FIRE-EXTI NG‘UIS_H‘I‘NG' APPARATUS.

SPECIFICATION: forming part of Leétters Patent No. ‘530,431, da,ted‘December 4, 1894, .
* Application filed July 25,1893, Serlal No, 481,399, '(No model.)

To all whom it may concern: .
Be it known that I, HOMER D. KRAMER, a -

- citizen of the United States; residing at Pitts-

burg, in the county of Allegheny, State of.
Pennsylvania, haveinvented certain new and
nsefal Improvements in Fire-Extinguishing

" Apparatus; and I do declare the following to
. be a full. clear, and exact description of the

o)

invention, such as will'enable others skilled.

in the art to which it appertains to make and

use the same. .. . ‘ .
The invention relates to that class of ap--

. Paratus in which a fire extinguishing gas is;

15

stored in. readiness for use in the extinguish-,
ment of fires. ‘

The present invention has
ject the application to buildings or vesselsof |

- .a system of pipes so arranged in. connection:
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with storage tanks charged with liquefied
carbonicacid gas, that the gas generated from -
such storage is, by directed action, carried to
and projected into the section of such build-
ing where fire may be discovered. . By.means
of the carbonic acid gas in its liguefied con-
dition, and by means of the apparatus, here-

~ inafter fully set forth, it is my purpose to pro-
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vide a plant complete .in all its parts and
simply eontrolled, as will not be open to the
objections heretofore known in this class of
apparatus. '

 Incidental to the above general object it
has been the aim to so construct the fire ex-
tinguishing plant in all its details as to ren-
der the same thoroughly effective in opera-
tion, and may be set forth as follows: To pro-
vide for the escapement of the gas from the
storage tanks, and prevent the same from-

-entering the building apartments I have pro--

vided an, escapement pipe which is so con-
nected with the plant as to carry off into open
air any gas which may leak from the storage
chambers, and throngh the valve which es-.
tablishes communication with the distribut-
ing system, thus rendering the escapement -
of gas into the said distributing system, and
thence into the building, impossible. )
Again other objects of the invention have |
been to provide the apartment containing the.

““plant, with ‘an eduction flue’ or passage
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through which any escaping gas will be
drawn, and the apartment ventilated; to pro-

for its wain ob- |

vide means for furnishing the plant with an
auxiliary supply of extinguisher gas froman
adjoining plant or portable gas apparatus;
to provide anovel construetion of nozzle com-
bining the functions of an alarm and pro-
jecting nozzle; to provide means for deter-
mining the amount of liquefied gas in the

,Storage tauks-and the pressure of gas in the
 distributing chamber when the plant is in

operation. ‘ .
Fuarthermore, an important object of the

.invention has been to provide means to pre-

vent the freezing of theliquefied gas, which,

owing to its rapid liberation, causes a very

low and, rapid reduction in its temperature.
To these ends the invention consists in the

;novel construetion and arrangement of parts,
.all as hereinafter fully described and speecifi-

cally defined in.the claims.- ‘ :
The invention is clearly illustrated in the

:accompanying drawings,:in which—

Figure 1, is a top or plan view of the fire
extinguishing plant or apparatus. Fig. 2,is

-a vertieal sectional view of a portion of the
apparatus diselosing the outlet of the escape
pipe, and the gage for determining the quan-.

tity of liquid within the tanks. =Fig. 8, is a
view-in side elevation. Fig. 4, is a view in
end elevation, and in which is shown the con-

‘nection leading to the outside of the building
for the purposes above entioned. Fig. 5,

isalongitudinal sectional view taken through
the combined nozzle ‘and-alarm, and also an
end view thereof.  Fig. 6, is a detail view of
one of the valve operating levers.

The operating portion of the plant is placed .

preferably within a room located beneath the
pavement which is readily aceessible from
without and within; and -may be :provided
with a fire proof door opening iuto the cellar,
and .when the.location and. surroundings
would admit the plant would be best placed
in a special room:in the center of cellar.
The base of the apparatus consists of'a
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shallow tank 1 in which are placed,in a hori-

zontal position, the series of storage tanks 2,
which rest on thessupporting racks 3. There

-are preferably-two rows or series of storage

tanks for helding the liquefied gas, and these
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.are connected to a dentral chamber 4, which,
from the fact that it aggregates the supply of
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gas contained in the tanks, is preferably des- i

ignated the aggregating chamber. Eachtank
2 is provided with a valve 5 located between
the tank and the communicating pipe 6 by
which communication may be established or
cut off as desired.

One end of the aggregating chamber is pro-
‘vided with valves 7 and 8, the valve 7 being
‘necessary to effectually cut off thegas supply
from the distributing parts of the plant,
which will be referred to hereinafter, and to
provide for the escaping gas. The valve 8 be-

ing a two-way valve, operates to control the

passage to the distributing chamber 9 and
the esecape pipe 10. When the valve 8 is
turned so as to cut off communication with
the distributing chamber, communication is
then established between the section of pipe
located between the two valves and the es-
cape pipe 10, so that in the event of gas es-
caping through valve 7 it will be conducted
off into the outer air, as will be more fully
described. '

The distributing chamber 9 with which the
aggregating chamber communicates is ar-
ranged in an upright position or. approxi-
mately so, and to it connect the series of
small pipes 11 on both sides thereof and at va-
rious heights throughout its length. Each

pipe is.provided with a valve 12 near its con- |

nection with the distributing chamber, which
is operated in unison with the remaining
valves 12 and from one point, but may be
operated separately when it is desired to di-
rect the gasonly into certain apartments and
not throughout the entire system.

The entire system of pipes 11 is operated
by means of reciprocating bars 13 which are
provided with projections 14 which engage
thelevers 15 by which valves 12 are operated.
The bars 13 are movably supported in the
frames 16, and their inner edges are provided
with teeth 17 which engage the pinion wheel
18, and in the turning of the pinion one of

the rack-bars is caused to move up while the:

other is carried down. The engagement of
the pins or projections 14 with the levers 15
in the movement of the bars 13 causes the
said levers to be moved and to open and close
their respective valves. The levers 15 are
hinged or pivotally eonnected with the valves
12, as shown in Fig. 6, so that any one of
them may be thrown out of engagement with
the pins, but the hinge: movement not being
in the direction of the swing of the lever in
operating the valve, the same remains rigid
when'in said engagement. The pinion 18 for
operating the rack-bars is mounted on a;shaft
supported by the distributing chamber at
about its central point,and is provided with a

cross arm or lever 19 for turning the same.

Upon the bars 13 opposite each pin it is the
purpose to designate each valve so that in

" the operation of the plant any apartment or

number of apartments may be cut off from
the flow of extinguisher gas.

"water supply pipe.

To the upper end of the distributing cham-
ber are connected pipes 20 which are de-
signed: to extend to any desired point, as
shown by Fig. 4, wherein the outlet 21 is in
the outer face of the buildingso thatgas may
be liberated at this point for application
through a hose, should fire become exterior;
and farther to allow the distributing cham-
ber to be connected with a portable apparatus
for augmenting the gas supply. The other
pipes 20 are for connection with adjoining
plants for furnishing or receiving an ad-
ditional supply of extinguisher.

70 -
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As before stated the invention is desigue‘d 8o

especially for the use of liquefied carbonic
acid gas, and as it is of the greatest impor-
tance that the condition of the plant should

"be known by simply a quick inspection at

any time, I have provided the distributing
chamber with a pressure gage 22, and one of
the storage tanks is provided with a tube-

85

gage 23 in which the height of the liguid in

said tank is shown, and as the storage tanks

| connect with the aggregating chamber com-
i munication is thereby established between
"all the tanks, and owing to the condition of
' the gas and its natural tendency to equalize

throughout the entire system of tanks, an in-

.spection of one tank is an inspection of all.

It will be understood that the communica-
tion of the several tanks with the aggregat-

-ing chamber, is normally open, and by this

means there is communication between all
the tanks, and hence the gage-tube 23 can be
inspected at any time to ascertain the aggre-
gate condition of the tanks.

The tank 1 in which is located the holders
of theliquefied gas, is filled with water or any
suitable compound, which will form a sur-
rounding body to the gas tanks to yield heat
thereto, or take up the cold produced by the
rapid liberation of the gas when the plant is
in operation, thus preventing the liquid from
freezing. _

It is the purpose tosupply the water of the
tank with a quantity of salt to make a heavy
solution of brine, the objeet of which is to
produce a surrounding medium which will

'not freeze except at a very low degree of

temperature. The depth of the solution need
not be such as to cover the gas tanks at all
times, but can be increased when it is de-
sired to operate the plant by opening the
The tank is provided
with a supply pipe 24, a drain pipe 25 and an

~overflow pipe 26, the last two of which pipes

connect with a common drain pipe 27 con-
trolled by valves 28.

On one side of tank 1 is provided a cham-
ber 29 having glass faces through whieh can
be seen the glass tube gage 23 located there-

' in. The chamber 29 preferably does not com-

munieate with the tank 1 and is filled with
aleohol or a liquid compound, but may com-

 munieate with the tank 1 and be filled with

its liquid, if so desired, and the pipe 10 hav-
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ing its outlet in said chamber 29 and sub-
merged in the body of liguid therein, any
leakage of gas from the plant can be readily
detected. That part of pipe 10 which ex-
tends into the chamber 29 is provided with
an upward return bend 30 which carries the
pipe above the liquid level and prevents the
liquid from entering the entire length of the
pipe. From the chamber 29 extends. a pipe
31 which terminates at the entrance of the
pipe or flue 32 connected with the
of the building, which not only causes the

- ventilation of the entire space in which the

5
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plant is located, but carries away any escap-
ing gas direetly from the said chamber 29.

Theoutlets of the distributing pipes 11 are
provided with the nozzle shown in Fig. 5
which is so formed as to combine the fune-
tions of an alarm and a nozzle. The alarm
feature is constructed after the manner of a
horn and is provided with a vibrating key 35,
or other equivalent means for producing an
alarm by the pressure of the gas. Over the
end of the outlet is provided a perforated
hood 36 of substantially conical form, which
receives the gas and deflects it in all direc-
tions- and particularly toward the wall
through which extends the distributing pipe,
thus distributing the gas to such points as
would most requireit. It hasalso been found
desirable to provide the aggregating chamber
4 with a connection whereby to renew the sup-
ply of gas without disturbing the tank con-
nections which would be necessary if the
tanks were re-shipped to be again charged.
Therefore the connection 33 is provided at one
end of the aggregating chamber, which ex-
tends through the inclosing tank 1, and is
provided with a valve 34 in that portion ex-
tending within the tank. ;

‘On discovery of fire valve 8 is operated so
as to open way to distributing chamber 9 and
to close leakage pipe 10.in the same operation.

Then valve 7 isopened which establishes com-

munieation between the aggregating cham-

" ber 4 and the distributing chamber admit-
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ting gas to the same at a stated pressure, as
indicated by gage 22, sufficient to sound an
alarm at outlets. The valves of the distribut-
ing pipes being closed and their levers on-

gaged, the operation of the pinion wheel 18

opens all the valves and sounds the alarm,
principally by the pressure of the gas on theair
naturally contained in the pipes. The hinged
levers attached to pipes to be further sup-
plied with extinguisher are thrown out of ac-
tion and the remaining valves are closed by
a reverse .movement of pinion wheel 18, Tt
will therefore be seen that by the above de-
scribed construction and arrangement that I
have provided astationary, direct acting non-
automatie fire-extinguishing apparatus that
is easily and readily operated to a certainty,
and one which is-always accessible and
capable of furnishing an amount of extin-
guisher adequate for the protection of large

chimney.

structures, as' the entire supply ean be di-
rected to one outlet pipe, or any number of
them, and be augmented by further supply
from surrounding plants or portable appa-
ratus. ‘ .

Having thus fully described my invention,
what I elaim as new, and desire to secure by
Letters Patent, is— ‘

1. In a fire extinguishing apparatus, the
combination with the storage tanks adapted
to contain fire extinguishing gas, of an aggre-
gating chamber with which- all of said tanks
conneet, a distributing chamber with which
the pipes of the distributing system connect, -

.1 & valve for catting off the gas supply, & com-

municating passage between the aggregating

‘chamber and the distributing chamber, an

eseape pipe connecting with said communi-
cating passage, and a two-way valve adapted
to control the passages to the distributing
chamber and escape pipe, so that when one
is open the other will be closed, as and for the
purpose set forth.

2. In a fire extinguishingapparatus, the gas
tanks and distributing chamber connecting
therewith, in combination with a systewm of
distributing pipes connected with the dis-
tributing chamber and provided with valves,
levers for operating said valves, reciprocat-
ing bars provided with pins or projections
forengagingthesaid levers adapted to operate
the valves in their reciprocation, and means
for reciprocating said bars, substantially as
described. ‘

3. In a fire extingnishing apparatus, the
combination with gas tanks, a distributing
chambeér connected therewith, and a system
of distributing pipes connected with said dis-
tributing chamber, of valves located in the
distributing pipes having operating levers,
reciprocating rack bars provided with pins or
projections for engaging the valve levers, and
a pinion wheel between said rack barsand in
engagement therewith adapted to be turned to
operate the bars, substantially as described.

4. In a fire extinguishing apparatus, the
combination of the storage tanks adapted to
contain fire extinguishing gas, of an aggre-
gating chamber, an escape pipe connecting
with said aggregating chamber, a distributing
chamber connecting with a system of distrib-

-uting pipes and with the aggregating cham-_

ber, and a tank adapted to be filled with lig-
uid having located therein a tube gage com-
municating with one ot the storage :anks, and
the end of the escape pipe also submerged in
the body of liquid contained therein, substan-
tially as and for the purpose set forth.

5. The fire extinguishing apparatus com-
prising a tank adapted to contain water or
other liguid; gas-holders located within said
tank and submerged in the body of liquid con-
tained therein, a distributing chamber con-
nected with said gas-tanks through a suitable
communication, a series of distributing pipes
connected with™ the distributing chamber
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each having a valve, and means for operating

the said valves singly or in unison, as and
for the purpose set forth.

- 6. In a fire extinguisher, the distributing

pipe having its discharge end provided with .
an alarm key adapted to be vibrated by the |-

passage of the gas, in combination with a
conical hood into which said pipe extends,

said hood having perforations formed in its

530,481

face and sides whereby to direct the gas in all 10
directions, substantially as set forth.

In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

HOMER D. KRAMER.

Witnesses:
JosEPH HEPLER,
FrRED T. GILBERT.



