
2,029,336 B. PÅLSSON Feb. 4, 1936. 
FIRE EXTINGUISHING APPARATUS 

2 Sheets-Sheet li Filed Aug. 15, 1934 

  

  



Feb. 4, 1936. B. PÅLSSON 2,029,336 
FIRE EXTINGUISHING APPARATUS 

Filed Aug. 15, 1934 2 Sheets-Sheet 2 

  



0. 

5 

20 

25 

30 

35 

40 

60 

Patented Feb. 4, 1936 2,029,336 

UNITED STATES PATENT OFFICE 
2,029,336 

FIRE EXTINGUISHING APPARATUS 
Bror Pålsson, Malmo, Sweden. 

Application August 15, 1934, Serial No. 740,010 
Fin Sweden August 21, 1933 V 

6 Claims. (CI. 261-28) 
This invention relates to improvements in ap 

paratus for extinguishing fire, or for protecting 
furniture or parts of buildings etc. against fire, 
by throwing foam thereon, which is produced 
mechanically by Working air into a foaming liq 
uid by means of a pump which is drawing in both 
the air and the foaming liquid. 
The invention is designed more particularly 

for the production of a simple and efficient ap 
paratus of the self-contained type, which can be 
readily transported manually and which is nor 
mally in condition for service operation and 
which can be operated by hand or, as the case 
may be, by a small motor such as an electric mo 
tor adapted to be connected by means of a flexi 
ble cable and a wall plug to a, wall socket. In 
addition the apparatus is of a character that 
can be charged separately and independently 
with a relatively concentrated solution of a foam 
ing agent such as Saponine, or the like and With 
Water, the foaming liquid into which the air is 
Worked for producing the foam being formed at 
the operation of the apparatus by continuously 
bringing together into commixing relation in a 
controllable manner a relatively small proportion 
of the concentrated solution of the foaming agent 
with a relatively large proportion of the water, 
whereby the portable apparatus may contain a 
Sufficient charge of the liquid foaming agent for 
making the apparatus capable of service opera 
tion for throwing foam during a relatively long 
period of time by repeatedly recharging the ap 
paratus with water only, and for throwing water 
When the charge of the foaming agent, is ex 
hausted, or when desired, by turning of the in 
let for the foaming agent and the inlet for the 
air to the pump, while leaving the inlet.for the 
Water open. 
To these and other ends, the nature of which 

Will be readily understood as the invention is 
hereinafter disclosed, the invention consists in 
the improved construction and combination of 
parts hereinafter fully described, illustrated in 
the accompanying drawings, and more particu 
larly pointed out in the appended claims. 

In the accompanying drawings: 
Fig. 1 is a diagrammatic view partly in side 

elevation and partly in Section showing an em 
bodiment of the invention. 

Fig. 2 is an enlarged sectional fragmentary 
view showing more particularly the arrangement 
of certain parts of the apparatus according to 
Fig. 1. 

Fig. 3 is a view in vertical section showing an 
other and preferred embodiment of the inventiori. 

Fig. 4 is a top plan view of the apparatus ac 
cording to Fig. 3. 

Fig. 5 is an enlarged detail section on the line 
V-W in Fig. 3, 

Fig. 6 is a sectional fragmentary view show 
ing modified details. 

Fig. 7 is an enlarged detail Section. On line 
VII-VII in Fig. 3. 

Figs. 8 to 10 inclusive are corresponding en 
larged detail Sections showing modifications. 

Referring first to the embodiment of the in 
Vention shown in Figs. 1 and 2 on the drawings, 

represents a portable receptacle having mount 
ed thereon a pump 2 which may be a rotary or 
centrifugal pump or a pump of any other suit 
able type Such as a piston pump or a diaphragm 
pump. In the example shown the pump is a ro 
tary or centrifugal pump adapted to be driven 
by means of a crank handle 2d through a Worm 
or other gear operatively connecting the rotary 
member of the pump to the shaft of the handle. 
Instead of operating the pump by hand, the pump 
may also be driven by means of a Small motor 
Such as an electric motor adapted to be connected 
by means of a fiexible cable and a Wall plug to a 
wall socket. The receptacle f is provided with 
an outer and an inher wall leaving between them 
a space or compartment 8 adapted to contain a 
charge of a relatively concentrated solution of a 
foaming agent such as Saponine or the like, while 
the inner space or compartment of the receptacle 

is adapted to be filled with water. The pump 
2 is provided with an air intake pipe 3 extending 
from a point above the highest possible level of 
the liquid in the receptacle to, or substantially to, 
the bottom of the receptacle and then to the 
pump. Near the bottom of the receptacle this 
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intake pipe 3 is provided with an inlet for Water. 
from the inner compartment of the receptacle as 
Well as for the liquid foaming agent from the 
outer compartment of the receptacle. In the ex 
ample shown this inlet is in the form of a spread 
ing or atomizing nozzle 4 projecting into the air 
stream which, at the operation of the pump, is 
drawn in through the said pipe 3. The nozzle 
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can be shut off and controlled by a needle valve . 
5 which is adjustable from the outside of the 
receptacle and is made hollow and provided 
with holes 5a in its wall for providing a passage 
for the liquid foaming agent in the outer com 
partment of the receptacle to the nozzle 4 which 
is provided with a lateral inlet opening 4a for 
the water from the inner compartment of the 
receptacle. 
Water from the inner compartment of the recep 
tacle and the liquid foaming agent from the outer 
compartment of the receptacle are drawn in 
through the nozzle 4 and thereby brought into 

At the operation of the pump, the 5 

commixing relation with each other and with the 55 
air which is drawn in by the pump through the 
pipe 3. By providing a shut off valve 3a on the 
pipe 3 and by shutting off this valve the appara 
tus may be useful for throwing water only, for 
instance when the charge of the liquid foaming 60 
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agent is exhausted. A hose or the like having 
a suitable outlet nozzle is attached to the pres 
sure outlet of the pump 2 for directing the jet 
of foam or water on to the fire, or on to the 
object to be protected against fire. In the outlet 
of the pump or in the hose or the like attached 
thereto there may be provided suitable means, 
preferably of a character to be particularly de 
scribed in the following with reference to Figs. 
7, 8, 9 and 10, for improving the quality of the 
foam before it leaves the nozzle at the outer end 
of the hose in the form of a continuous jet. ' 

Referring now to the preferred embodiment 
of the invention shown in Figs. 3, 4 and 5 on the 
drawings, the compartment for containing the 
charge of the liquid foaming agent consists of 
an inner container 42 placed in an outer recep 
tacle adapted to be filled with Water. Prefer 
ably the outer receptacle or container A is of 
circular and the inner container 42 of oval cross 
section. The outer container () is closed at its 
top with a head 43 secured to a cover plate 44 
on the top of the outer container or receptacle 
0. One portion 45 (Fig. 4) of the cover plate 

84 is hinged. The inner container 42 has its bot 
tom lying above the bottom of the outer recep 
tacle 9 to leave a free space therebetween. In 
the inner container 82 and coaxial therewith is 
the cylinder 48 of a piston pump, the tubular 
piston rod of which extends through a packing 
box 46 in the head 33 and is provided with a han 
dle i. The pump cylinder 48 is secured at its 
upper end in the head 43 and is provided at its 
lower end with a Suction valve casing 49 formed 
with two hollow inlet studs 50 and 52 each pro 
vided With a check valve preferably in the form of 
a ball 52 and 53 respectively. The inlet stud 5 
extends through an opening in the bottom of the 
inner container 42 and is secured thereto. The 
other inlet stud 5 extends laterally and at its 
Outer end forms the body of a cock, the plug 54 
of which is provided with an axial passage 55 
having connected thereto the lower end of a ver 
tical air intake pipe 56 which at its upper end 
is connected with the rotatable plug 5 of a cock 
the body 58 of which is secured on the head 43. 

- The plug 57 is provided with a handle 59, and 

50 

55 

60 

65 

70 

when the plug 5 is rotated by means of this 
handle 59, the cock plug 54 is simultaneously 
rotated through the medium of the pipe 56. The 
cock 5, 58 controls an air inlet passage to the 
air intake pipe 56, and when opening the said 
cock 5, 58 to set the air intake pipe 56 in com 
munication with the free air, the said cock simul 
taneously opens a passage 60 from the free air 
to the interior of the inner container 42, and at 
the same time the cock 54 opens an inlet 6 for 
the foaming liquid in the container 62 to the suc 
tion side of the pump through the stud 52, so 
that the pump, at the operation thereof, can 
draw in both water through the stud 50 from 
the outer receptacle O and air through the air 
intake pipe 56 and liquid foaming agent from the 
inner container 42. The inlet 6d for the liquid 
foaming agent controlled by the cock plug 52 
consists of a plurality of separate openings (Fig. 
5), a less or greater number of which is uncov 
ered when the handle 59 is rotated less or more 
in the opening direction. In order to facilitate 
the 'adjustment of the handle 59 in any one of a 
number of predetermined opening positions it 
may be provided with a spring actuated bolt 62 
adapted to engage corresponding indentations in 
the upper surface of the cover plate or head 43. 
The upper end of the pipe 56 is slidable in a 

2,029,336 
downwardly projecting tubular extension on the 
cock plug 57, and between the latter and a collar 
63 which is secured on the pipe 56 there is pro 
vided a spring 64 for pressing the cock plugs 54 
and 57 against their seats. This spring may be 
housed in a sleeve 65. The pump has a pressure 
outlet 66 provided in the head 43, and from this 
outlet 66 a pipe 6 extends downwardly to an el 
bow 68 from which a pipe 69 extends upwardly 
to an outlet opening 70 formed in the head 43, 
to which a hose or the like (not shown in the 
drawings) can be connected. In the head 63 there 
is also provided an opening aligned with the pipe 
69 and closed with a screw plug i?, and further 
the head 43 is provided with an opening through 
which the liquid foaming agent may be filled into 
the inner container 42 and which is closed with a Screw plug 2 (Fig. 4). 
In the pipe 69 there is inserted (through the 

opening normally closed with the screw plug ) 
a bundle of substantially parallel rods or wires 
80 (compare also Fig. 7) extending in the longi 
tudinal direction of the pipe 69 and suitably 
spaced from each other (for which purpose the 
said rods or Wires preferably are corrugated) SO 
as to leave between themselves a large number 
of Substantially parallel, narrow channels. The 
subdivision of the interior of the pipe 69 in such 
narrow channels extending in the direction of 
flow through the said pipe 69, can also be ob 
tained with an insertion of tubes 8 of small di 
ameter (Fig. 8), or of spaced plates 82 (Fig.9) 
Which may be corrugated (Fig. 10). By means 
of this device, that is the subdivision of part of 
the conduit for the commixed air, water and 
foaming agent in relatively well defined narrow 
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channels extending in the direction of flow 
through said part of the conduit, the mixture of 
air, Water and foaming agent is converted into 
a foam of high quality with a minimum of work; 
that is to say, this device offers but a relatively 
low resistance to the flow of the air and foaming 
liquid and the foam produced thereby. It should 
be noted that the said channels are not so nar 
roW as to be comparable with the pores of porous 
or spongy bodies which heretofore have been pro 
posed and which offer a very high resistance 
making a correspondingly high pressure neces 
Sary for forcing the mixture of air and foaming 
liquid therethrough. In fact, the channels should 
not be narrower than that the liquid can spread in 
thin layers on the Walls of the channels and still 
leave room for the air to sweep the thin layers of 
liquid on the Surfaces of said walls. When this is 
the case the flowing air catches or seizes the liq 
uid adhering to the said wall surfaces and pulls 
it into thin films against the surface tension of 
the liquid, which films inclose the air, thus form 
ing interWoWen foam bubbles. The tofal cross 
sectional area of the said channels may be as 
great aS, or nearly as great as, or even greater 
than the normal cross sectional area of the con 
duit (the hose) through which the foam is forced 
Out to the point of - use. The low resistance 
against the pumping action thus obtained is in 
portant for the production of a hand operated 
apparatus of relatively great capacity, which at 
the same time is capable of producing a foam of 
high quality for fire-extinguishing purposes. I 
Wish it to be understood, however, that the spe 
cific method of forming films of the liquid by sub 
dividing the foam conduit at a portion of the 
length thereof in a large number of longitudinal 
channels as hereinbefore described, as well as 
the means for subdividing a portion of the foam 
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conduit in this manner, is not claimed per se in 
this application, an application for a separate 
patent on this specific method and means having 
been filed by me on Aug. 21, 1933 and given Ser. 
No. 11,149. 
The inner container 42 is filled With a rela 

tively concentrated solution of saponine or the 
like, and the Outer receptacle O is filled with 
Water. When the apparatus is to be used the 
handle 59 is turned in an opening position, and 
when then actuating the pump water is drawn in 
through the inlet 50 and air and liquid foaming 
agent through the inlet 5. The relative propor 
tions of , Water, air and foaming agent can be 
controlled or adjusted for varying or adjusting 
the quality of the foam produced, by setting the 
handle 59 in different opening positions. The 
proportion of foaming agent is small in relation 
to the proportion of water which in turn is Small 
in relation to the volumetric proportion of air 
drawn in for the production of foam. Therefore, 
in actual use, the apparatus can be refilled with 
Water repeatedly before the charge of the foam 
ing agent is exhausted. When desired, for in 
stance when the charge of the foaming agent is 
exhausted, the apparatus can be used for throw 
ing water Only by shutting of the inlet for the 
air and the foaming agent to the pump by turn 
ing the handle 59 to closed position. When the 
apparatus is not in use the foaming agent is 
hermetically enclosed in the container 42 to pre 
vent evaporation and contamination of the foam 
ing agent. 
A horizontal partition shown in dotted lines 

at 73 in Fig. 3 can be arranged in the container 
42, such partition being provided with limited 
openings in Order to compensate for the differ 
ence in head pressure of the liquid in the con 
tainer as the level of the liquid sinks at the use 
of the apparatus. 

In the modification shown in Fig. 6 the Water 
inlet 50 to the pump is provided with a control 
valve member in the form of a rotatable ring 74 
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having lateral openings in registry with corre 
Sponding lateral openings in the inlet member 
50 in the open position of the said valve member - 
74. The valve ring 74 is connected by means of 
a link 75 to an arm 76 secured to the lower end 
of an extension 77 on the cock plug 54 so that 
the valvering 74 is rotated at the rotation of 
the plug 54. t s 
While I have herein Shown and described a 

preferred embodiment of the invention in detail, 
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it will be understood that many of the details 
can be varied to meet various practical demands 
or individual preferences, and I reserve the right 
to make any and all such changes Or modifica 
tions as may be found desirable or essential, in 
so far as they fall within the spirit and scope of 
the invention as expressed in the following 
claims. , - . . 

What I claim and desire to secure by Letters 
Patent is:- - V 1. In fire-extinguishing apparatus of the char 
acter described and in combination, a portable 
receptacle having separate compartments to nor 
mally carry a relatively concentrated solution of 
a foaming agent and Water respectively, a pump 
associated with said receptacle, and air intake 
pipe leading to the suction side of said pump and 
extending substantially to the bottom of said re 
ceptacle, and inlets for the liquid foaming agent 
and the water from the separate compartments . 
of the receptacle to the suction side of the pump, 

75 said last mentioned inlets being arranged and 

3 
connected with each other and with the air in 
take pipe near the bottom of the receptacle. 

2. In fire-extinguishing apparatus of the chair 
acter described and in combination a manually 
transportable receptacle having inner and Outer 
compartments one of which is adapted to con 
tain a liquid foaming agent while the other is 
adapted to contain water, a pump associated with 

from a point above the highest possible level of 
the liquid in the receptacle downwardly in the 
container substantially to the bottom thereof 
and then to the suction side of the pump, and 
inlets for the water and the liquid foaming agent 
from the separate compartments of the re 
ceptacle, which inlets open into the said conduit 
near the bottom of the receptacle. 

3. A fire-extinguishing apparatus as claimed 
in claim 2 in which the inlets for the Water and 
the liquid foaming agent into the said air con 
duit are in the form of a valve controlled atomiz 
ing nozzle projecting into the said conduit. 

4. In fire-extinguishing apparatus of the char 
acter described and in combination, outer and 
inner receptacles for carrying water and a liquid 
foaming agent respectively, a hand operable pis 
ton pump arranged vertically in the inner re 
ceptacle, a suction valve structure connected to 
the lower end of the cylinder of the said pump 
and having one inlet leading from the outer re 
ceptacle near the bottom and another inlet lead 
ing from the inner receptacle near the bottom 
thereof, an air intake pipe extending into said 
receptacle and leading to said suction valve 
structure, and adjustable valve means for con 
trolling said last-mentioned, inlet and air intake 
pipe. w V ? 

said receptacle, an air intake conduit extending 
0 
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5. A fire-extinguishing apparatus as claimed 
in claim 4 in which the air intake pipe is con 
nected to the suction valve structure through a 40 
cock plug. rotatably mounted in said waive struc 
ture and serving the purpose of controlling the 
inlet for the liquid foaming agent from the inner 
receptacle to the pump, the air intake pipe at its 
upper end being connected to the plug of a cock 
serving the purpose of controlling an air inlet 
to said air intake pipe and being provided with 
a handle through which not only the last men 
tioned cock plug but also the first mentioned 
cock plug, through the medium of the said air 
intake pipe, can bé rotated. 

6. In a fire-extinguishing apparatus of the 
character described and in combination, Outer 
and inner receptacles, the outer receptacle for 
carrying water and the inner receptacle for car 
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rying a charge of liquid foaming agent, a hand 
operable piston pump vertically arranged in the 
inner receptacle, a suction valve structure con 
nected to the said pump at the lower end there 
of and having an inlet for water from the outer 
receptacle near the bottom thereof and an inlet 
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for liquid foaming agent from the inner recep 
tacle near the bottom thereof, an air intake pipe 
extending into said receptacle and connected to 
said suction valve structure, a cover head for 
said inner receptacle at the top thereof, said head 
having formed therein a pressure outlet from 
the pump and a channel having an outlet for 
connection of a hose, a conduit provided within 
the inner receptacle and interconnecting said 

head, and film-forming means located in said 
conduit. - 
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pressure outlet and said channel in the said cover 


