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UNITED STATES

PaTeENT OFFICE.

FRANCIS H. RICHARDS,
DUNHAM,

OF HARTFORD, CONNECTICUT, AND HERBERT F.
OF NEW YORK, N. Y.

FIRE-EXTINGUISHING APPARATUS.

e e

SPECIFIGATION forming rja,rt o Letters Patent No. 671,775, dated April 9, 1901.

Applm&twn ﬁled September 6, 1899. Senal No. 729,609,

(No model.)

To all whom it may concerm:

Beit known that we, FRANCIS H. RICHARDS
residing at Hartford, in the county of Hart-
ford d:ﬂd State ot (Jonneetwub and HERBERT

s . DUNHAM, residing at New York, in the

~county of New York and State of New Y ork,
citizens of the United States, have mvented
certain new and useful Improvements in Fire-
Extinguishing Apparatus, of which the fol-
10 lowmg is a spemﬁc&tmn

This invention relates to fire- exbmgul&hmﬂ'
apparatus whiech may be used in connection
with a water-supply having a comparatively
low pressure, and has for 1ts object the pro-
15 vision of a device of the class mentioned in
which a column of water will be discharged
under a high pressure imparted to 1t by a se-
ries of rapidly-sueceeding explosions, the pre-
sent invention being an improvement on that
20 shown and described in Patent No. 652,702,

dated September 12, 1899. |
- Qurinventionem bodles an apparatus Whlch
preferably comprises a plurality of what may
be termed * working chambers,” to which a
25 supply of water will usually be constantly
furnished and which may be 1n communica-
tion with a plurality of explosion-producing
devices for immparting suceessively and pref-l
erably alternate impulses to the water col-

3o umuns to be discharged from. Sald working

chambers. |
One lIIlpOltdﬂJb feature of this appamtus is

that organization of the working parts of the
mechanism whereby the eziplosian device may

35 cause the delivery of inore water than is di-
rectly displaced in the working chambers by
the gases produced by an explosion and
wher (,by the water in immediate contact with
the gases is disposed of in such a manner as

40 10t Lo carry such gases to any considerable
exlent into the delwety pipes or conduits.
For this reason the main conduit leading from
the working chamber may be made of rela-
tively considerable length and may form sab-

45 stantially a barrel, whlcn is supplied with
water for lechmunw the working chambers

at a point 1cld,l;welv remote therefrom. By
means of this organization a large body of
watel igset in motion in the main condmb or

so barrel by the force of an explosion 1in the | bers are preferably made of tapering form 1oo0

water in motion even after the force of the

duait forms substantially a barrel 1n WhlGh )

working chambers and will have a consider-
able momentum imparted thereto, thus ob-
taining an impulse directly from the explo-
sion, whu,h will tend to keep such column of

55
explosion may have beendissipated. In the
drawings are represented two separately-op-
erable working chambers discharging streams
into an air-chamber common to both and
wherefrom the water may be ejected in a sin- 6o
ogle stream through a line of hose attached
bhereto Valves may be employed to prevent
the water from reentering the supply-conduit
after an explosion has mken placein the work-
ing chamber, and other valves may be em-
ployed t0 plevent a return of the water from
the air-chambers to the working chambers
after the explosions thereln have speut thelr
forces. On the completion of the discharge
from one of‘the working chambers the latter
will be supplied by the backward flow of wa-
tor in the main conduit or barrel, thisin turn
being supplied by a continuance of the move-
ment dlmady taking placein the supply-pipes,
so that this movement of the supply-water
will instantly operate to Iebupp]y the work-

70
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ing chambers through said main conduit. By

means of thisorganization that body of water

‘which during one explosion was nearest to the
gases and therefore liable to be fully impreg:-
| n&ted therewith will be uppermostin the work-

80

ing chambers during the refilling thereof, and
it is evident that when a vent-passage at that

“point of the working chambers is opened the

oas-charged water mll be permitted to escape
t-hl ough the vent and in this manner free the

working ehambers after each operation from

such gases and gas-charged water, and there-
fore a- f,ompa;mm\mly gas-free body of water
willagain be presented to beacted upon by the
next explobmn in the working chambers. The
main conduit forsupplying water to the cham-
bers and which also.servesas a discharge-con-

Q0

column of water is contained and in which
the water will be carried forward by means
of its acquired momentum, even after the
gases, by reason of thelr expansion, have
ceased to be effective. The working cham-

—
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~and connected at their smaller ends to the |

w——.Dut at a lower velocity, thereby in effect con-
rerting the large body of water into a pro-
~Jectlle moving at a relatively low velocity.

-3 | | 671,775

explosion-chambers, so that the gases pro-
duced by an exploswn will act first upon a

small body of the fluid, which for that reason |
will normally receive at once a high velocity

and which in Imparting its forces to the fluid
farther along in the working chambers oper-.

ates to set 1n motion a larger body of fluid,

L At first the gases expand to a maximum vol-

- I5

20

25

35

ume and then immediately contractto amuch
-smaller volume, thus tending to create a par-
tial vacuum, which will assist in the prompt
refilling of the chambers with water.

A fur ther obJeet of ourinvention is the im-
proved organization and construction of the
explosion deviee as will be hereinafter set

forth and as is illustrated in the accompany- .

ing drawings, in which—
Flﬂ*ure 11is a top view of a fire-extinguisher
embodymﬂ' our invention.

view of the same. Fig. 3 is a plan view of

the forward part of the main supply and dis-

charge conduits. Fig. 4is a section on line

4 4, Fig. 3.
for producing explomons Ifig. 6.is a vertical
central section of thesame. Fig. 7is a detadl
view of a magazine employed in connection
with said explosion device, and Fig. 8 repre-
sents 1n detall a cartridee of preferred form
to be used in eonneetlon with the ex:plosmn
device.

Similar eha,ra,cters of reference deswnate
like parts in all the figures of tlhe dmwmﬂs

‘In the drawings a fire- -extinguishing appa-
ratus constructed in accordance with ourin- |

vention is mounted upon a truck such as is
ubuall} employed in fire departments, and
which is provided with means for carrying a

supply of hose, shown in the nature of areel

-~ R, which is mounted upon a platform P, upon

which ladders or other fire- depa,ttment para-
phernalia may be carried.
‘tween the front and rear wheels is a %upply

pipe 8, extending transvemely across..the

truck .:-:md h,_-.wmn* its ends adapted fora coup-

ling for securing a hose to be connected with

a hydrant whlch may furnish water to the

supply- plpe S under acompar ﬂtlve]y low pres-
sure. A short vertical pipe 10 is connected

o with bhe supply-pipe S and furnishes water

55

~or other fire-extingunishing hqmd to horizon-

tal pipes, such as 11 and 11’, provided with
check - valves, preferably constructed as
shown at 12 and 12'in Figs. 3and 4, and which

~are in communication b) means of pipes 13

6o

65

and 13" with the main conduits 14 and 14/, re-
spectively, extending forwardly

valve 16.
duits 14 and 14’ are connected with the lower

ends of preferably vertical working chambers |
17 and 17', which may be filled with water
from the supply -pipe S in the manner here-

inbefore described. This air-chamber 15 is

Fig. 2 is a side |

Fig. 5 is a top view of the device

ers 25, journaled upon such slide.
24 is ,secured to a shaft 26, Journaled in bear-

Arranged Dbe--

provided with means, such as a dwi.slon wall

15, effective to turn the column of fluid up-

war dly away from the discharge pipe or out-
let, and. thereby tending to preserve a more
even pressure at the dlschdrge and. also af-

fords an opportunity for delivering into the

‘upper part of such chamber any gases which
‘may be in the water-supply, and thus keep

the air-chamber properly supplied with air or
gas and at the same time provide for the de-

_lwery of the water with a minimum of- -£as

therein. The upper ends of the working

chambers may be tightly secured to a bed-
plate 18,
‘which'is Joumaled a carrier, which may be
‘made in the form of a disk, sueh as 20, and

(see Fig. 6,) carrying a stud 19, upon

provided in its periphery w1th a series of re-
cesses or notches, which are adapted to re-
celve cartridges t0 be supplied to chambers

21 and 21’, for med in the bed-plate 18.

"The chambers 21 and 21’ constitute exploQ

sion-chambers into which the ea,rtrldwes C as .

they are consecumvely carried Into position
by the carrier 20 may be discharged, such dis-
charge being effective to nnpalb an impulse
to the column of water contained within the
working chamber in communication there-

with, and thus force the same under a very-
high butr apidly-diminishing velocity into the.

air-chamber 15, the return of such water be-
ing prevented by the check valves 16 above

‘mentioned.

Duitable means are promded for properly
placing a cartridge in alinement with the ex-
plosion-chamber, the preferred device for this

{ purpose being a shde 25, mounted in bearings
22, which are secured to the bed-plate 18, and

to whlch slide 23 reciprocatory motion may be
imparted by a cam 24, disposed between roll-
The camn

ings 27, which are suppoued by the bearing-
block% 22 said shaft earrying at one end a

‘Thand- wheel 28, whereby rotary motion may

be imparted to it by the operator. Near its
outer extremities the slide23is provided with
downwardly-projecting heads 23’, the inner
faces of which are concaved toconformto the

shape of the shell of the cartridee ¢, and
‘which in conjunction with the disk 20 serves
| to locate the cartridge properly and. to retain

the same in position until fired.
- As above stated, the bed-plate 18 is sup-
ported by the chambers 17 and 17', while the

‘carrier 20 is pivotally secured on said plate,
| and 1n order to close the joint between the

carrier 20 and the plate 18 and also the

| joint between the under side of the head 23’
| and said plate sufficiently to form a “‘gas-
to the alt-'_
chamber 15 and eaJ(,h provided with a check-
At their rear ends the main con-

check” we preferably employ a cartridge, such
as 1s illustrated in Fig. 8 of the drawings
and which embodies a shell having its end
portion formed of yielding material, so as to
be adapted to be crimped and twisted and re-
entered into the shell for the purpose ot pack-
Ing the charge.

Upon the cartridge being
| freed the }1eld1nﬂ* end will be pr OJeeted into
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the explosmn chamber 21 and will 1ead1lv

open and expand to hug the wall of tlle ex-

plosion-chamber twhtly |

An intermittent motion may be imparted
to the carrier to remove an empty cartridge-
shell and carry a new cartridge into aline-

ment with the GXPIOSIOH-LhdH]beI such move-

ment being preferably effected by cam-blocks

29 and 30, which are secured to the under

10

20

30

~in this manner bring the same into effective |
the products of such explosion, which has per-
formed its function in partially foreing the
water out of said working chawmber,
 be permitted to escape, means are provided
whereby the explosion-chamber is closed or
slide 23 and acted upon by springs 33, dis- | shutoff automatically from the working cham-
- ber, and simultaneously therewith a passage

35

4.0

§0

side of the slide 23 and which are provided

with ineclined faces 29’ and 30, adapted to
engage a series of pins, such e 31, held 1n
the carrier. - Said cams 29 and 30 are of a

width equal to the spaces between each ad] Jd,- |

cent pair of pins 31, so that when said carrier
has been shifted m an advancing movement
of either cam 29 or 30’ and the movement of
the slide 23 is continued in the same direc-
tion said cams will serve as a means for lock-
ing the carrier against further rotdry move-
1uent
The cams 29 and 30, in con_]unem()n Wlbh
the pins 31, constitute an escapement for ad-
vaneing the carrier to bring a new cartridge
into alinement with the explosion-chamber
21 during the travel of the slide in one di-
rection, while another cartridge is supplied to

the other explosion-chamber 21" upon the |

movement of the slide in bhe reverse direc- | _
| | -which is contained within the working cham-

ber, and more especially that body of water
| ad,]deent thereto, will be more or less impreg-
‘nated with the gases generated by such ex-

tion.

In orderto guard against premature explo-
sion, we preferably organize the firing mech-
anism 8o as to be carried by the slide 23 and

working position when a space for a cartridge

'in the carrier is in almement with the explo-

sion-chamber.
The firing mechanism consists substan-

tially of ﬁrmg pins 32 and 32/, carried by the

posed within the recesses 34, provided there-

snch movement of the slide and firing-pins.

Means are provided for acting upon the |
‘ings comprise shiftable valves 47 and 47°, hav-

firing-pins, such means uonblstmg, in the pre-
ferred form thereof shown, of levers 36 and
36’, which are pivoted at 37 t0 e4rs 38, carried
by the above-mentioned blocks 22. The outer
ends of saidlevers 36 and 36" are so posmoned

~that when the firing-pin codperating there-

55
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with is in alinement with the explosion-chams-
ber said pin may be forced downward to ex-
plode a cartridge and against the aection of
the spriug 33 by springs 39 in engagement
with said levers 36 and 36, the inner ends of

‘which are engaged to depress and quickly re-
lease the same at predetermined periods by

cams, such as 40 and 40', secured to the shaft

26, said cams belng bubbmmmlly alike, but

50 set that they w1]l act to depress the levelb

36 and 36" to discharge Lhe cartridges ailter- |
‘nately. |

When the carrier 20 is rotated in the direc-
tion of the arrow ¢ in Fig. 5, the empty shells

are shifted away from the. explosion-cham- |

forin such slide and nor mally tending to pro- |
ject said firing-pins above the bearing-blocks |

22, which are provided with slots 35 to permit |
main supply-pipe S.

R

bers 21 and 21', the inner ends thereof being
forcibly withdrawn by the movement of the
carrier from such explosion-chambers and

carried around with said carrier into a posi-
“tion where such shells may drop out of the

recesses in said carrier or be positively ex-
tracted therefrom, as by means of inclined

‘blades 41, arranged in horizontal alinement

with the cdltndwe—hedds and secured in po-

sition on the sides of the magazines M and M,
“each of said magazines prefembly embody-
‘ing a series of chambers 42, shown hLerein as
;three in number,
cartridges which may be fed dutoumtlgally |
to the empty spaces or notches in the rotat-
ing carrier by levers, sueh as 43, pivoted at
44 to the magazine-casing and actuated by
“suitable springs, such as 49.
‘after having been placed in this manner in
the carrier may be held in position therein
by stationary guard rails or bands 46, extend-
ing concentrically around said carrier, each

for receiving a number of

The cartridges

from one magazine to a point where the car-

tridge is extracted by the extractor, each slide
being recessed to provide for its band, where-
by that part of the slide above and below the
‘band will engage the cartridge.

It is evident that when a caltmdu‘e is ex-
ploded in the explosion-chainber the water

plosion, and ina,smuch as it is esseutial that

shall

or vent is opened for relieving the pressure in
the upper part of said working chamber and
for permitting the sane to be ﬁlled from the

The means illastrated in Fig. 6 of the draw-
ing apertures 48, adapted to establish commu-

nication between the explosion and working
chambers,and are provided at thelr inuerends

“with passages 49, through which the gases and

the gas-impregnated water may pass and be
discharged through vent-pipes 50. The ends
of the reciprocatory valves 47 are attached to
levers 51, pivoted at 52 to projectiolis 53 ou
the bed-plate 18, and movement is iinparted
to said levers to shift said valves 47 either to
shut off the vent-ports and open communica-
tion between the explosion and working echam-
bers
rolls 55, which are journaled on a pitinan-rod
56, thlnw its outer ends pivotally secured to
Bhe .:Lbove-meubloned levers 51.

The operation of a machine constructed
in accordance with our invention as shown
herein is as follows: The supply - pipe S is
connected by means of a hose with a water-
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, Or vice versa, by a cam 54, coacting with
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- supplying means, which may be an ordinary

street-hydrant, for filling the main conduits
and working chambers with water, while at
the same time the air-chamber is supplied
according to the pressure of such water. The

~explosion device may now be started, when
cartridges will be supplied alternately to the |

-~ explosion -chambers and discharged by the

IO

20

25

30

335

| 40

45

firing mechanism, thus producing explosions
in the explosion-chambers, which will tend

to force that body of water between the ex-

plosion device and the air-chambers into the
line of hose attached thereto. As the hand-
wheel 28 of the explosion device is rotated
the firing-levers 36 and 36’ are depressed al-

ternately by their respective cams, and upon

their release the firing-pins will be struck al-
ternately. The further rotation of the shaft

passage 50 and permit the gases and gas-im-
pregnated water still contained within the
working chamber 17’ to escape. Slide 23 is
then operated by its cam 24 to move toward
the right, whereby the locking -cam 30 will
be withdrawn from between a
and the cam 29 is rendered effective to ro-
tate the carrier 20 in the direction of the ar-
row o in Kig. 5, by which movement the now
empty shell will be displaced and extracted
from said carrier by one of the extractor-
blades 41 coming in contact therewith. As
the slide 23 1s moved from the left to the
right by its cam the firing-pin at the right-
hand end thereof will be carried out of aline-
ment with the working chamber and the fir-
ing-pin 32" on the left will be brought into

‘alinement with a cartridge which has been

carried into proper position by the rotation
of the carrier and which may upon further

rotation of the shaft be fired by the lever 36/,

the valve 47’ being then in position to have
1ts aperture 43 establish communication be-
tween the explosion-chamber 21 and the work-
ing chamber 27. On the farther rotation of
the shaft 26 the same sequence of movements

- will take place, the slide 23 being moved to-

- ward the left instead of to the right, and as

50

55

| 60

the empty shells are withdrawn from the car-

rier blank spaces are presented to the maga-
zines, such spaces being refilled from either.

of the chambers of said magazines with fresh

cartridges in an automatic manner by any

one of the spring-actuated levers 43. It will
be understood that according to the speed
with which the shaft 26 is rotated new car-
tridges may be fed to the explosion-chambers
and fired and the rapidity of firing governed,
and that therefore the forces generated in the
explosion-chambers may result in imparting

rapidly-successive impulses to the water-col-

umns contained within the working cham-
bers and main conduits. - -
Particular attention is invited to the or-

'ganizabion of the working chambers, upon

the construction of which the efficiency of the
apparatus depends to a great extent. To se-

palr of pins 31, |

671,775

sive, it is necessary that the said explosive
should be s0 confined at the moment of igni-
tion that it will exert a pressure such as

would result if the explosive had been con-
fined in a space equal to that of its own vol-
ume. To secure the largest total efficiency,
1t will be necessary to make such provision

for the expansion of the gases as to permit

26 will operate the valves 47 to open the vent- |

h.

- to utilize the same as a medium

Ly

them to do work while expanding and at the
same time prevent them from escaping while
under working pressure. A working cham-
ber of tapering formation in connection with
its barrel accomplishes this result. The high
initial pressure in the small end of such cham-
ber can be resisted by comparatively thin
walls, and as the gases are-expanding and
force the water in the working chamber down-
ward the pressure will diminish; but while
this reduction in pressure is taking place the
available energy of the gases will be impart-
ed as velocity to the water, which will be put
in motion of increased velocity both in the
working chamber and in the barrel, and the
expanding gases will continue to exert their
force until it is entirely spent. In the pres-
ent instance the high initial energy of the
gases will first give high velocity to a small
volume of water, which will impart its en-
ergy to a larger volume, and the gases in ex-
panding will thus act directly upon a larger
volume, so that in effect the small body of
water moving at a high velocity becomes
gradually & much larger and heavier column

70

75
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100

moving at a low veloecity, and thereby makes

available under such low pressure as a fire
department requires the energy derived from

the high initial pressure for producing desir-

able and economical results.

In the foregoing specification the fire-ex-
tinguishing medium has been referred to as
being water; but it is evident that any other
suitable liquid or fluid may be used in lien
thereof, the invention not being limited to
that particular medium. -

Having described ourinvention, we claim—

1. The combination, with a fluid-receiving
working chamber having different diameters
and having in connection therewith a fluid-
inlet and a fluid-outlet, of means for produec-
ing an explosion, the gases resulting there-
from having contact with such fluid, thereby
for forecing
fluid through such outlet. |
2. The combination of a tapered working
chamber having a liquid-inlet and a liquid-
outlet in communication therewith, and
means for producing an explosion, the gases
resulting therefrom having contact with such

fluid in said chamber, thereby to utilize the

same as & medium for foreing liquid through
said outlet.

3. The combination of a tapered working

chamber having in communication therewith

a fluid-inlet and a fluid-outlet, and means in
connection with the smaller end of said cham-
ber for producing an explosion, thereby to

cure a large total efficiency from an explo- force liquid through said outlet.
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4. The ecombination, with a working cham-
ber having different diametersand having in
communication therewith a liquid-inlet and
a liquid-outlet, of means, in connection with
that part of said chamber having the small-
est diameter, for producing explosions, there-
by to force liguid through said outlet.

5. The combination of a pair of working
chambers each of tapered formation and hav-
ing in communication therewith a liquid-in-
let and a liquid-outlet, and means in connec-
tion with each of said chambers adjacent to
the apex thereof for producing explosions al-
ternately, thereby to forceliquid throughsaid
outlet.

6. In a fire-extinguishing apparatus, bhe

- combination, with liquid-supply means and

20

30

35

40

50

55

“and ef

| 1iquid-diseh&1‘ge means, of means for produc-

ing explosions to discharge liquid under pres-
sure, and a pressure-reducing working cham-
ber of different diameters for transmitting
the impulses of the explosions to the hqmd to
be discharged.

7. The combination, with a working cham-
ber of tapered formation having a liguid-inlet
and a liguid-outlet, of means for controlling
the passage of liguid relatively to said inlet;
means for controlling the passage of material
relatively to said outlet; and means in con-
nection with the apex of said working chamber
‘ective to produce an ex:plosmn thereby
to force liguid through said outlet.

3. In a fire-extinguishing apparatus, the
combination, with a working chamber having
a liquid-inlet and aliquid-outlet, of means for
effecting an explosion thereby to apply pres-
sure to the liguid in the working chamber,
and means operative at one period to permit

the escape of gaseous products from the work-

ing chamber and in another direction to open

- ¢ommunication between said working cham-

ber and said explosion-producing means, and
means embodying cam mechanism for con-
trolling the operation of said means.

9. In a fire-extinguishing apparatus, the
combination, witha working chamber having
a liquid-inlet and aliquid-outlet, of meansfor
producing an explosion to apply pressure to
theliguid insald working chamber,and means
effective on one operation thereof to permit

the escape of gas from the working chamber

and on another operation thereot to permit
communication between the explosion-pro-

‘ducing means and sald working chamber.

10. In a fire-extinguishing apparatus, the

- combination, with liquid supplying and dis-

60

charging means embodying a working chan-
ber in connection with the supplying means,

-of a device embodying an explosion-chamber

forapplying pressure to the liquid in the work-
ing chamber, and a valve operable in one di-
rection to permit the escape of gas from the
working chamber and operable in another di-
rection to open communication between said
explosion and working chambers.

11. In a fire-extinguishing apparatus, the

|

fe

'embnd ying a check-valve to prevent back

nressure, of an explosion device embodying
an explosion-chamber, xnd a working cham-
ber in communication therewith and adapted
to be filled by said liquid-supplying means,
sald chamber being smaller adjacent to the
explosion- (Jha,mhel than at the discharge end
thereof.

12. In a fire-extmgmshmg apparatus, the
combination, with an explosion device em-
bodying an explosion-chamber, of a working
chamber having different diameters and con-
nected near the point of the smnallest diame-
ter with the explosion-chamber; a conduit
connected with the working chamber to sup-
ply liquid therefo; a check-valve for prevent-
ing'the return of such liquid; a discharge-con-
duit; and an air-chammber connected there-
with.
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13. In an apparatus of the class specified,

the combination, with a working chamber of

tapered for mation and having a liguid-inlet

and a liquid-outlet, of means f01 controlling
the passage of liquid relatively to said inlet;

means for controlling the passage of liquid.

relatively to said outlet; meansin connection
with the apex of said working chamber and
effective to produce explosions thereby to
force liguid through said outlet; and an air-

go
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chamber in communication with said work- -

ing chamber and outlet.

14. In a fire-extinguishing appdla,tus the
combination, with a working “chamber having
a vent, and means for supplying liquid to
said chamber, of anexplosion-chamber adapt-
ed to communicate with said working cham-
ber and to contain a cartridge; firing mech-
anism; and means for opening said vent and
LIOSI.I]‘U‘ the explosion-chamber after the dlS-
charﬂ'e of a cartridge.

15. In a fire-extinguishing apparatus, the
combination, with a wmkuw chamber having
a vent and means for supplying ligaid to sa,id
chamber, of an explosion-chamber adapted
to commuanicate therewith; acarrier for sup-
plying cartridges to sald exploswn-ehambel ;
firing mechdmsm and means for opening
smd_\rent and clomng the explosion-chamber
after the discharge of a cartridge.

16. In a fire-extingnishing apparatus, the

combination, with a working chamber having
a vent, and means for supplying liquid to the

chamber, of an explosion-chamber adapted to

communicate therewith; acarrier forsupply-

ing a cartridge to Sd:ld explosion - chamber;:
| ﬁuncr meclmmsm

means for opening S&le
vent “and closing the explosion-chamber after
the discharge ot a cartridge; and means fm
extracting the cartridge- Shell

17. In a fire- extmgmshmﬂ* apparatus, the
combination of a tapered working chamber

having a llqmd-mleb and a 11qu1d—outlet an

explosmn chamber in communication with
said working chamber; a carrier for supply-
ing a caatndfre to Such explosion-chamber;
and means for imparting movement to said

combination, with liquid-supplying means | carrier.
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18. In_a ﬁre-_extinguishiug apparatus, the
combination, with working chambers and
means for supplying liguid thereto, of explo-

sion-chambersadapted tocommunicate there-

with; a shiftable duplex carrier having car-
tI‘ldU‘e carrying recesses and operative to
%upply a cartridge to each explosion-cham-
ber alternatelv and a device for setting a
cartridge in ahnement with the explosmn-
chamber ) -

'19. In a fire-extingnishing apparatus, the
combination of a t&pered working .ehdmber
having a liquid-inlet and a liquid-outlet;

ezplosmn chamber in communication w1t11_
said working echamber; a shiftable cartridge-

carrier carrying cartrid ges; and a reciproca-

tory device for locating a (,a,'rtridwe in position

relatively to the expl(}bmn chdmber
20. In a fire-extinguishing apparatus, thé
combination, with a workmw chamber and

means for'supplylnﬂ* Ilquld thereto, of an

explosion-chamber adapted to eomrnumedte

‘therewith; a shiftable carrier having car-

tridge- holdmff means to receive cartmd 0es; i
devme for &ebtlnﬂ' a cartridge in alme:nent
with the explosmn chamber; and means op-
erable by such setting dewee for shifting the
carrier. -

21. In a ﬁre extmﬂ'ulshmﬂ* appamtus the
combination, with a wmkmﬂ' chamber and
means for supplymu* liquid thereto, of an

explosion-chamber adapted to communicate

bherewwh a shiftable carrier having recesses
{0 receive emtrldnes a device for settlnn‘ a |

cartridge in- dlmement with the explosmn-
chdmber and an escapement carried by the
setling device for shifting the carrier.

22. In a fire-extinguishing apparatus, ‘the
combination, with a WO[‘klIlU‘ chamber and
means for supplymn‘ liquid thereto, of an

- explosion-chamber adapted to communicate
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therewith; a carrier having projections; a

slide for bettlnﬂ‘ a cartridge in alinement with
the explosion- clmmber a,nd a cam carried on

said slide and enga.ﬂ*mﬂ' said pro,]ecmon.s for

shifting the carrier.

23. In a fire-extinguishing apparatus, the
combination, with a working chamber and
means for supplying liguid thereto, of an
explosion-chamber adapted to communicate
therewith; a carrier having pins; a slide for
setting a cartridge in almemen‘u with the
explosmn-ch(tmber and an escd,pement for
shifting the carrier.

24. In a fire- exbm@mshmﬂ‘ apparatus, the
combination, with a workmg chamber and
means for bllppl} ing liquid thereto, of an
explosion-chamber ada,pted to communicate
therewith; a carrier having pins; a slide for

setting a L&I‘tl‘ld ge 1n almement wmh the ex-

plosion- chamber and a cam carried on said
slide and engaging said pins for shifting the
carrier and locking the same in pomtmn.

25, In a fire- extmmushlnw apparatus, the
combination, with a Workmw chamber and
means for supplymw llqmd thereto, of an

671,775

Ttherewmh a Shlf’tdble carrier for supplying

&I‘tlldﬂ'eb to sald explosmn chamber; a de-
vice for setting a eartridge in alinement with
the explosion-eha,mber; a firing-pin carried
by such device; and means for operating said
setting device and for shifting the carrier.

26. In a fire-extinguishing apparatus, the
combination, with a pairof working chambers
and means for supplying liquid thereto, of a
pair of explosion-chambers adapted to com-
municate with said working chambers; a car-
rier for supplying cartridges to said explo-
sion-chambers; and means for altem&telv fir-
ing the cartmdﬂ“es

27 In a fire- extwguishing apparatus, the
combination, with a pair of working cham-
bers, means for supplying liquid thereto, dis-
charging means embodying an air-chamber,
and ehebk valves for preventing back pres-
sure in the working chambers and in the lig-
uid-supplying means, of an explosion device
for alternately applymu* pressure to the liquid
in the working chambers.

28. In a fire-extingnishing apparatus, the

‘ecombination, with a plurality of, working
chambers and means for supplying liquid
- thereto and discharging liguid therefrom into
“a single stream, of means for applying a se-

ries of rapidly successive explosive impulses

first to one and then to another of the dis-
charge-streams before they unite, wherebv &
“continuous force is applled to the united sin-
gle stream. |

29. In a fire- extmﬂ‘mshmn' appamtus the

~combination, with a pair of wor king cham-
‘bers, a pair of barrels com m‘uniea,bmg there-

with, means for supplying liquid to each of

-the barrels and embodying a check- valve,
‘and discharging means embodying an air-

chamber, of a pair of independent explosion

‘devices for applying pressure to the liquid in
the chambers alternately, and for setting in
“mottion the liquid in each barrel with a suffi- |

cient momentum to continue the flow thereof
into the air-chamber durmu* the mterval be-

tween the explosions.

30. In a fire- extmﬂ*mbhmg dpparatub hav-

‘ing a pair of working chambers provided with
“means for firing ea,rbridtres therein in alter-
‘nation, the wmbmatlon with a pair of work-

ing ehambers of an air-chamber; a pair of
barrel extendmﬂ‘ from the workmw cham-
bers, lespeetwely, to the air- chd,mber each
of S%’le barrels having a capacity in excess
of the capacity of its working chamber;

means for resupplying each Workin g chamber
through its barrel; and valves for controlling

the influx and discharge from the barrels
whereby, on firing a cartridge in one working

chamber, the fluid column in the barrel may

Ll

be set in motion with a sufficient momen-
tum to continue the flow thereof into the air-
chamber during the interim between the fir-
ing of the cartridge in the working chamber
oi said barrel and the firing of a cartridge in
the working chamber of the other barrel,

explosion-chamber adapted to eommumcate | thereby to secure a continuous flow of liguid
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into the air-chamber, substantially as de-
seribed. -

31. In a fire-extinguishing apparatus, the
combination, with a pair of working cham-
bers, of means for supplying liquid thereto,
of an explosion-chamber in communication
with each of said working chambers; a du-
plex carrier for receiving cartridges and for
alternately supplying the same to the explo-
sion-chamber; means for shifting the carrier
to withdraw the shells from said explosion-
chambers and to supply cartridges thereto;
and means for extracting the shells from the
carrier. | |

32. In a fire-extingunishing apparatus, the

combination, with a pair of working cham-

bers and means forsupplying liquid thereto,
of explosion-chambers adapted to communi-
cate therewith; aduplexecarrier for receiving
cartridges and for supplying the same to the
explosion -chambers alternately; means for
shifting the carrier to withdraw the shells
from the explosion-chambers and to supply
cartridges thereto; means for extracting the
shells from the carrier; and aspring-actuated
lever for placing the cartridges in the carrier.

33. In a fire-extinguishing apparatus, the
combination, with a pair of working cham-
bers and means for supplying liquid thereto,

of explosion-chambers adapted to communi-

cate therewith; a duplex earrier for receiving
cartridees and for supplying the same to the
explosion -chambers alternately; means for
shifting the carrier to withdraw a shell from
one explosion-chamber and to supply a car-
tridge to the other; means for extracting the
shells from the carrier; and a magazine for

charging said carrier with cartridges.

40
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34, In a fire-extinguishing apparatus, the
combination of a tapered working chamber

having a liquid-inlet and a liquid-outlet; an.

explosion-chamber adapted to communicate
therewith; a carrier for receiving cartridges
and for supplying the same to the explosion-
chamber; means for shifting the carrier to
withdraw a shell from the explosion-chamber
and to supply a cartridge thereto; means
for extracting shells from the carrier; and

a magazine for supplying cartridges to said

carrier. m
35. In a fire-extinguishing apparatus, th
combination of a tapered working chamber
having a liquid-inlet and a liguid-outlet; an
explosion-chamber adapted to communicate
therewith; arecessed carrierforreceivingcar-
tridges and for supplying the same to the ex-
plosion-chamber; means for shifting the car-
rier to withdraw a shell from the explosion-

chamber and tosupply a new cartridge there-

to; means for extracting a shell from the

carrier; a magazine for supplying loose car-

tridges to the recesses in said carrier; and

‘means for retaining the cartridges in said re-

cesses. |

36. In a fire-extinguishing apparatus, the
combination of a tapered working chamber
having a liquid-inlet and a liquid-outlet; an

v

[ explosion-chamber in communication with

the smaller end of said working chamber;
a shiftable cartridge - earrier carryiug car-

tridges; a reciprocatory device for lucalbing

a cartridge in position relatively to sald ex-
plosion-chamber; and means-including cam
mechanism for shifting said reciprocatory de-
viee. -

37. In a fire-extinguishing apparatus, the
combination of a tapered working chamber
having a liquid-inlet and a liquid-outlet; an
explosion-chamber in communication with
the smaller end of said working chamber;
a shiftable cartridge-carrier carrying car-
tridges; a reciprocatory device forlocating &
cartridge in position relatively to said explo-
sion-chamber} means for shifting said re-
ciprocatory device; and means for firing said
cartridge. |

38. In a fire-extinguishing apparatus, the
combination, with liquid-supplying means
and liquid-discharge means, of a duplex de-
vice effective to produce alternate explosions
thereby to discharge liquid under pressure,

'and a pair of pressure-reducing working

chambers for transmitting the pressure of
such explosions to the liquid in the discharge
means. |

39. In an apparatus of the elass specified,
the combination,with a pairof working cham-
bers each one having different diameters, of
a liguid-inlet and a liguid-outlet in commu-
nication with said chambers, and means in
connection with each of said chambers adja-
cent to that part having the smallest diame-
ter and effective to produce explosions there-
by to force liquid through said outlet.

40. In an apparatus of the class specified,
the combination,with a pairof working cham-
bers each of tapered formation, of an air-
chamber in communication with the larger
end of each working chamber and having an
outlet and provided with means for effecting

an even pressure of the discharge; means con-

nected with the smaller end of each air-cham-
ber and effective to produce an explosion
thereby to force liquid through the air-cham-
ber and its outlet. |

41. In an apparatus of the class specified,

the combination,with a pairof working cham- -

bers each of tapered formation, of an air-
chamber in communication with the larger
end of each working chamber and having an
outlet and provided with means for effecting
an even pressure of the discharge; means con-
nected with the smalier end of each air-cham-
ber and effective to produce an explosion
thereby to force liquid through the air-cham-
ber and its outlet; and means located inter-
mediate said working chambers and air-cham-
ber to prevent back pressure.

42. In an apparatus of the class specified, .

the combination, with a working chamber hav-

ing a liquid-inlet, of means for controlling

the passage of liquid relatively to said inlet
thereby to prevent back pressure; an air-

| chamber in communication with said work-
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ing chamber and. having an outlet, said air-

chamberhaving means for preservinganeven

pressure of the discharge through said out-

 let; means located intermediate said working

IO

and air chambers to prevent back pressure;
and means in connection with said working
chamber and effective to produce an explo-
sion thereby to force liquid through the air-
chamber and its outlet.

43. In a portable fire-extinguishing appa-

ratus, the combination, with a vertically-lo-
cated tapered working cha,mber having a liq-
uid-inlet; a dlSCh&I‘ﬂ‘e conduit in communi-

671,775

"nection with the smaller end of said working
chamber for producing an explosion, the gases

resulting therefrom ha,vmﬂ' contact with the

liquid in said working chamber to force such

liquid therefrom and into aud out of said dis-

charge-conduit.

'FRANCIS H. RICHARDS.
'HERBERT F. DUNHAM.

Wltnesses |
- C. A. WEED
- FRED. J. DOLE'.

| ca,tlon with said ehamber and. means incon-
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