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5 Solid gas generating fuel. 
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Clains. 
This invention relates to sirens and particular 

ly to that kind of Sirens in which the sound is 
produced by the expelling of a compressed fluid 
from a pressure chamber through alternately 
covered and uncovered openings under the con 
trol of a valve mechanism. Usually, the com 
preSSed fluid consists of compressed air produced 
by the action of a revolving blade wheel, which 
may, at the same time act as a valve for said 
Openings, or carry such a valve. The source of 
power for driving the blade wheel, which may, 
for instance, comprise an electric motor, should 
in this case be calculated for the maximum effect 
to be delivered by the silen. The higher the pres 
Sure is for Which the sil'en is adapted, the more 
powerful blade wheel ineed to be used or the more 

In other 
words, the entire rotary System must be increased 
with increasing pressure desired. AS, moreover, 
Sirens, and more particularly stationary Sirens 
for alarm purposes, are used extremely seldom, 
it is evident that the power motor as well as the 
rotary system as a whole will be badly utilized, 
In calculating the plant, the first cost will, as a 
result, be the most important item, whereas the 
economics of the plant Will be a matter of Sec 
Ondary importance and may, practically, be neg 
lected. 
The present invention is based upon this fact 

and has for its object to provide a siren which 
enables a reduction of the costs of the plant, 
While still Securing good economics. According 
to the invention, the compressed fluid is pro 
duced by the combustion of a gaseous, liquid or 

To this end one or 
more combustion chambers is or are arranged 
Within a rotatable wheel, or rotor, and said cham 
ber or each chamber alternately communicates 
With a fuel inlet and with an outlet for exhaust 
gaSeS. - 

In the accorapainying drawings, three embodi 
ments of the invention are illustrated. Fig. i 
is a vertical section of a siren according to one 
embodiment as taken on the broken line I-I of 
Fig. 2. Fig. 2 is a horizontal section on the line 
II-II of Fig. 1. Fig. 3 is a vertical section of part 
of a siren according to the Second embodiment. 
Fig. 4 is a horizontal section on the line IV-IV 
of Fig. 3. Fig. 5 is a vertical section of the third 
embodiment. - 

With reference to the embodiment shown in 
Figs. 1 and 2, the numeral indicates a base 
Structure Supporting a stationary, preferably 
drum-shaped, casing 2 of Vertical disposition. 
Mounted in the base structure is an electric 

(C. 116-147) 
notor 3 the vertical shaft 4 of which extends Cen 
trally up through the casing 2, the top and bot 
ton Walls Of which form bearings for the shaft. 
Formed in the top Wall 5 of the casing is a cir 
cular set of Sound openings 6. Immediately above 
the top wall 5, the shaft 4 carries a disc-shaped 
valve having a set of openings 8 corresponding 
to the set of openings 6. The top Wall 3 Supports 
a horn 9, the base portion of Which Only is ShOWn 
in the drawings. The case 2 is divided by a hori 
Zontal partition into a lower chamber and 
an upper chamber 2. Leading to the lower 
chamber is a fuel pipe 3, as for instance, a 
pipe having a carburetor for providing a mix 
ture of a volatile fuel, as gasolene, and air. The 

5 

10 

15 
partition fo is formed with two sector-shaped 
apertures 5, situated diametrically with respect 
to each other. The chamber thus serves as a 
fuel supplying chamber and also the movement 
of the carbureted air through said chamber in 
tensifies the mixing of the hydrocarbon with the 
air whereby the chamber f is also a fuel mixing 
chamber. In the lowermost portion of the upper 
chamber 2 the shaft 4 carries a rotor 6 which 
comprises an upper disc and a lower disc con 
nected to the upper disc by a set of radial walls 
it, see especially Fig. 2. The upper disc of the 
rotor 6 is unapertured throughout its extent, 
The radial Walls form betWeen themselves 
four symmetrically disposed sector-shaped SpaceS 
8 which are open at the periphery of the rotor 

as well as at the lower disc or bottom thereof. 
The remainder of the rotor is closed at its pe 
riphery as well as at its bottom, thereby providing 
a large, completely closed sector-shaped Space 
between each two Spaces 8, as Will appear from 
Fig. 2. Above the rotor 6 the space 2 forms a 
pressure chamber, the cylindrical wall of which 
is formed with two diametrically opposite ports 
9, one of which is shown in Fig. 1. Each of these 
ports communicates by an external conduit 2i. 
with a port 2 likewise formed in the cylindrical 
wall of the casing 2, though at the level of the 
rotor, as shown in Fig. 1, the axial or vertical 
dimension of the ports 2i being equal to that of 
the rotor. Placed in the wall of each conduit 2), 
near the respective port 2, is a Spark plug 22. 
The conduits 29 are shown to have the Shape 

of ejectors having suction pipes 23 leading from 
chambers 24 situated outside the conduits 28. 
The chambers 24 communicate, through aper 
tures, with the atmosphere, and, by pipes 25, with 
exhaust chambers 28 situated outside the casing 
2 at two diametrically opposite locations on a 
level. With the rotor, and which communicate 

25 

30 

35 

40 

45 

55 



0 

15 

20 

25 

30 

35 

40 

45 

50 

60 

70 

75 

2 
with the inside of the casing through ports in the 
cylindrical wall of the casing, as will appear from 
Fig. 2. The suction pipes 23 are provided with 
non-return valves 27. 
The operation of the embodiment shown in 

FigS. 1 and 2 is as follows:- 
The power motor 3, when in operation, rotates 

the valve 7 and the rotor 6. By the rotation of 
the valve the sound openings 6 are alternately 
uncovered by the valve apertures 8 and covered 
by the unapertured portions of the valve. On 
every revolution of the valve each space 8 of the 
rotor 6 is brought into communication with the 
chamber two times when passing over the 
openings 5 and, provided the rotor is moving in 
the direction of the arrow of Fig. 2, the chamber 
f3 after having passed an opening 5, will first be 
brought into communication with a conduit 20 
and then into communication with a chamber 
26. If there is now introduced a mixture of 
vaporized fuel and air through pipe f3 into the 
chamber , then each chamber 8 will be filled 
with this fuel mixture, when passing over an 
opening 5. On its continued movement towards 
the conduit 2), the chamber 8 will be closed by 
unapertured portions of the partition f) and the 
cylindrical Wall of the casing 2. As the chamber 
S3 is then brought into communication with the 
conduit 2, the fuel mixture will be ignited by the 
spark plug 22, generating gaseous combustion 
products of a comparatively high pressure. The 
gases thus generated pass through the conduit 20 
into the pressure chamber 2. When passing 
through the ejector-shaped conduit 20, the com 
bustion gases exert a suction in the pipe 23. 
By this action air Will be drawn in from the 

atmosphere and air and exhaust gases from the 
chamber 26, producing a certain vacuum in the 
said last-mentioned chamber. The fresh air 
drawn in reduces the temperature as well as the 
pressure of the gases above the mouth of the 
Suction pipe 23, thereby causing amongst other 
things an increased speed of flow and thus a more 
effective vacuum production. As in the contin 
ued rotation of the rotor, the chamber 8 is 
brought into communication with the chamber 26, 
the vacuum existing in the chamber 26 will effect 
a removal of the combustion gases remaining in 
the chamber 8. The chamber 8 then passes 
over the other opening 5 and, as a result, the 
process just described Will be repeated on the 
Opposite side of the casing. At each combustion 
process the pressure chamber f2 will receive an 
additional quantity of compressed fluid. By a 
suitable choice of the dinnensions of the pressure 
chamber and the sound openings as well as of 
the magnitude and frequency of the additions of 
pressure, a practically constant pressure may be 
maintained in the chamber 2. Through the al 
ternately uncovered and covered openings 6 the 
compressed fluid is allowed to escape intermit 
tently, and in doing so the fuid produces a 
characteristic sound which may be emitted in the 
desired direction through the horn 9. 
In the era bodiment shown in Figs. 3 and 4, a 

COmpressor Wheel 3 is carried by the shaft, A in 
the Supplying chamber fl. Said compressor 
Wheel acts to put the fuel mixture as supplied by 
the carburetor pipe f3 under a pressure above at 
Inospheric, in order to promote the filling of the 
Conibustion chamber 8 of the rotor 6. Inme 
diately below the compressor wheel there is a par 
tition 3 in the chamber f, said partition hav 
ing an inlet opening leading to the compressor 

2,110,522 
wheel, the carburetor pipe 3 being coininected to 
the space below said partition. 
The embodiment shown in Figs. 3 and 4 differ's 

from that shown in FigS. 1 and 2 by the feature 
that the Suction as produced in the suction pipes 
23 of the ejectors, is also utilized to produce re 
ductions of the pressure in the horn 9 in alter 
nation. With the pressure increasing periods, in 
order thereby to obtain a more perfect Sound 
characteristic. To this end the suction pipes 23 
Which communicate with the exhaust charnberS 
26 through conduits 25, are also connected, as by 
branch pipes 32, with an annular space 33 sur 
rounding the lower part of the horn 9 which may 
be formed as a sound chamber 34. Forned in 
the partition between said sound chamber 34 and 
the annular space 33 is a set of apertures 35. 
These apertures are controlled by the disc-shaped 
valve Which to this end is formed with a cir 
cumferential flange 33 having a set of apertures 
37 corresponding to the apertures 35. The aper 
tures 35, 3 should be so positioned with rela 
tion to the apertures 6 and 8, that the apertures 
35 are covered during the entire uncovering pe 
riod of the apertures 6, and vice versa, so that 
during the rotation of the slide the Sound chann 
ber will be alternately connected to the pressure 
chamber 2 and the suction chamber 33, in which 
due to the Suction in the pipes 23 a certain Vac 
uum is always maintained. 
As in Sirens of the above Stated type, the power 

notor 3 has for its object only to rotate the 
Valve and the rotor and, if desired, the corn pres 
Sor wheel, but does not act as a source of power 
for the generation of compressed air, it is suffi 
cient to use a notor having a comparatively small 
power, that is, an inexpensive motor. Moreover, 
the blade wheel or blade Wheels for the corn 
pressed air generation may be entirely dispensed 
with. The first cost of the siren plant may thus 
be reduced as compared With Sirens of the design 
hitherto usually employed, particularly when 
Sirens of large outputs and high pressures are 
concerned. For the supply of the fuel any ap 
propriate means may be used. Instead of a liquid 
fuel I may use a gaseous or a Solid fuel without 
departing from the principle of the invention. 
The embodiment shown in Fig. 5 is similar to 

that shown in Fig. 1, as far as the generation of 
the compressed fuid is concerned, but differs 
therefrom in the design of the siren proper, the 
latter being of the type forming the subject mat 
ter of my copending application, Serial No. 66,710, 
filed March 2, 1936. 
The top wall 5 of the casing 2 projects as a cir 

cular flange 9 beyond the cylindrical wall of the 
casing and supports a cover 4 forming a shallow 
chamber between itself and the top wall 5. The 
cover 4 is formed with a central port fron which 
leads a horn 42. A diaphragm. A3 clamped at its 
periphery between the flange $5 and a peripheral 
flange of the cover 4 divides said shallow chann 
ber into a lower and an upper compartment. The 
flange 4 and the cover are held together by 
means of screws 4A, extending through a suit 
able annular Washer 5 of a thickness equal to 
that of the diaphragin, or somewhat thicker. Be 
tween the inner periphery of Said washer and 
the periphery of the diaphragm a sufficient clear 
ance is left to permit the radial expansion of the 
diaphragm which is due to the use of a hot con 
bustion gas as a driving fluid for the siren. 
The upper compartment of the cover 4, above 

the diaphragm, is in free coniunication with the 
atmosphere through the horn 42. The lower 
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2,110,522 
Compartment, between the diaphragm and the 
Wall 5, contains a disc-shaped valve 7 keyed to 
the upper end of the driving shaft 4. The disc 
is formed with two concentric sets of apertures, 

Viz., an inner set 3 and an outer set 46. The top 
Wall 5 is formed with two corresponding sets of 
apertures, viz., an iniher set 6 to cooperate with 
the apertures 8 to effect communication between 
the pressure chamber 2 and the space below the 
diaphragm, and an outer set A, formed in the 
flange 49 to effect communication between the 
Space below the diaphragm and the atmosphere. 
The apertures 8 and 46 of the valve and the 

apertures 5, 4 of the top wall 5 are so related 
with respect to each other that upon the rotation 
of the shaft 4, the space between the diaphragm 
43 and the valve Will be alternately communi 
cated with the pressure chamber 2 and the at 
mosphere. As a result of this operation, the dia 
phragm will be alternately subjected to a pres 
sure above atmospheric and to the atmospheric 
pressure and will, consequently, vibrate at a fre 
quency determined by the speed of rotation of the 
shaft, 4 and the number of apertures. When the 
diaphragm is pressed upwards under the action 
of a pressure above atmospheric, it will act as a 
piston in the space between the diaphragm and 
the cover . The height of said space should be 
So determined that the principal part of the air 
in the space above the diaphragm will be dis 
charged into the horn as a result of the upward 
movement of the diaphragm. Due to the in 
crease of pressure to which the air in the horn 
is now subjected, immediately followed by a re 
duction of pressure, as soon as the apertures 4 
are uncovered and the pressure above atmos 
pheric hitherto acting on the lower side of the 
diaphragm ceases, allowing the diaphragm to re 
turn to its original position by its inherent elas 
ticity, a sound vibration will be produced. It is 
evident, that in this operation, the horn need only 
act to transmit the sound vibration, but does not 
act as an outlet pipe for the exhaust fluid, because 
the diaphragm closes the horn with relation to 
the pressure chamber 2. At each vibration the 
quantity of driving fluid that is contained in the 
space below the diaphragm is allowed to escape, 
and to each individual tone there corresponds a 
definite number of Such quantities. In Order to 
avoid undue losses of driving fluid, it is thus ad 
visable to make the volume of said Space as Small 
as possible by limiting the vertical extent of Said 
space to what is strictly necessary for allowing 
the return vibration of the diaphragm. This is 
due to the fact that the diaphragm also performs 
a fully developed negative vibration, below its 
central position. 
What I claim is:- 
1. In apparatus of the character described, in 

combination, a casing, means dividing said cas 
ing into a fuel supplying chamber and a pressure 
chamber, a rotor in said pressure chamber hav 
ing combustion chambers formed therein, said 
rotor having inlet and outlet openings to said 
combustion chambers, said dividing means having 
an opening providing communication between the 
combustion chainbers and the fuel Supplying 
chamber, means angularly Spaced from said first 
means, providing communication between the 
combustion chambers and pressure chamber, 
means for effecting Coimbustion of fuel in the 
combustion chainbers, a Siren communicating 
with Said pressure chambar and operated by said 
combustion gases, whereby in operation the ro 
tating rotor brings the combustion chambers Se 

3 
quentially into communication with the fuel Sup 
plying chamber and pressure chamber, and COm 
bustion gases are thence Supplied to the siren. 

2. A siren cornprising, in combination, a Casing, 
a partition in Said casing dividing it into a fuel 
Supplying and raixing chamber and a preSSure 
chamber, said last mentioned chamber having in 
let and outlet openings, a rotary valve to control 
Said outlet openings, a conduit leading to each 
inlet opening, a rotor in said pressure chamber, 
said rotor having combustion chambers formed in 
it and inlet and outlet openings in connection 
With these chainbers, the rotor being adapted, 
When in rotation, to alternately bring the con 
bustion chanbei's into communication with Said 
fuel Supplying and nixing chamber to receive a 
quantity of fuel therefrom and with said conduit, 
and means in said conduit to effect combustion 
of Said fuel quantity, thereby allowing the com 
bustion gases generated to immediately enter the 
pressure chainber. 

3. A Siren COraprising, in combination, a cylin 
drical casing having a pressure chamber at one 
end and a fuel Supplying Chamber at the other 
end and a set of Sound openings leading from 
the pressure chamber, a rotary valve to control 
Said Sound openingS, Said preSSure chamber hav 
ing an inlet Opening formed in the cylindrical 
Wall of the Casing, a conduit leading to Said inlet, 
a spark plug in said conduit, a hollow rotor in 
the pressure chaimber, Said rctor being closed to 
the pressure chamber, combustion chambers in 
the rotor, having each an inlet to communicate 
With the fuel Supplying chamber and an outlet 
to communicate With said conduit, an exhaust 
chamber outside the cylindrical wall of the casing 
to COmmunicate With each cornbustion chainber 
behind said conduit as seen in the direction of 
rotation of the rotor, and a connection between 
Said exhaust chamber and Said conduit. 

4. A Siren comprising, in combination, a cylin 
drical Casing having a preSSure chamber at one 
end and a fuel Supplying chamber at the other 
end and a set of Sound openings leading from the 
pressure chamber, a rotary valve to control said 
sound openings, said pressure chamber having an 
inlet opening formed in the cylindrical Wall of 
the casing, a conduit leading to said inlet, a 
Spark plug in said conduit, a hollow rotor in the 
pressure chamber, said rotor being closed to the 
preSSure chamber, cornbustion chambers in the 
rotor, having each an inlet to communicate with 
the fuel Supplying chanber and an outlet to con 
municate with said conduit, an exhaust chamber 
outside the cylindrical wall of the casing to com 
municate with each combustion chamber behind 
Said conduit as seen in the direction of rotation 
of the rotor, and a connecting pipe between said 
exhaust chamber and the conduit leading to the 
inlet Of the pressure chamber, said conduit be. 
ing formed as an ejector with said pipe formed 
as a Suction pipe in Said ejector. 

5. A Siren comprising, in combination, a cylin 
drical casing having a pressure chamber inside 
One end Wall and a fuel Supplying chamber inside 
the other end Wall, a Set of Sound openings in 
the Said first-mentioned end Wall, a rotatable 
shaft extending centrally through the casing, a 
notor to rotate Said Shaft, a valve on the Shaft 
to control the Sound openings, a horn leading 
from the Sound openings, a hollow rotor on the 
shaft inside the pressure chamber, said rotor be 
ing closed to the pressure chamber, radial walls 
in said rotor to form sector-shaped combustion 
chambers therein, each chamber having an inlet 
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4. 
opening in one end wall of the rotor to communi 
cate with the fuel Supplying chamber and an out 
let opening at the periphery of the rotor, an open 
ing in the casing to communicate with said out 
let opening, another opening in the casing in con 
Inunication. With the pressure chamber, an exter 
nal conduit between said opening, a Spark plug in 
Said conduit, an exhaust chamber outside the cas 
ing to communicate with the combustion cham 
bers of the rotor, and a connection pipe be 
tWeen Said exhaust chamber and Said conduit, 
Said conduit being formed as an ejector With the 
connection pipe formed as a suction pipe therein. 

6. A siren comprising, in combination, a cylin 
drical casing having a pressure chamber inside 
one end Wall and a fuel Supplying chamber in 
Side the other end wall, a set of Sound openings 
in the said first-mentioned end Wall, a rotatable 
Shaft extending centrally through the casing, a 
notor to rotate Said shaft, a coni pressor wheel at 
tached to the shaft inside the fuel Supplying 
chamber, a valve on the shaft to control the 
SOLEnd Openings, a horn leading from the Sound 
Openings, a hollow rotor on the shaft inside the 
pressure chamber, said rotor being closed to the 
pressure chamber, radial walls in said rotor to 
form sector-shaped combustion chambers there 
in, each chamber having an inlet opening in one 
end wall of the rotor to communicate with the 
fuel Supplying chamber and an Outlet opening 
at the periphery of the rotor, an opening in the 
casing to communicate With Said outlet Opening, 
another opening in the casing in communication 
With the pressure chamber, an external conduit 
between said openings, a Spark plug in Said con 
duit, an exhaust chamber outside the casing to 
communicate with the combustion chambers of 
the rotor, and a connection pipe between said ex 

2,110,522 
haust chamber and said conduit, Said conduit be 
ing formed as an ejector with the connection pipe 
formed as a Suction pipe therein. 

7. A Siren comprising, in combination, a cylin 
drical casing having a pressure chamber inside 
one end Wall and a fuel Supplying chamber in 
side the other end wall, a set of Sound openings 
in the Said first-mentioned end Wall, a rotatable 
Shaft extending centrally through the Casing, a 
notor to rotate said Shaft, a Valve on the Shaft 
to control the sound openings, a horn leading 
from the Sound openings, Said horn being formed 
With a Sound chamber immediately outside the 
Sound openings and With an annular space Sur 
rounding said Sound chamber and communicating 
therewith through a set of apertures controlled by 
Said valve, a hollow rotor on the shaft inside the 
preSSure chamber, said rotor being closed to the 
pressure chamber, radial Walls in Said rotor to 
form sector-shaped combustion chanbers there 
in, each chamber having an inlet opening in one 
end Wall of the rotor to communicate With the 
fuel supplying chamber and an outlet opening 
at the periphery of the rotor, an opening in the 
casing to communicate with said outlet opening, 
another opening in the Casing in communication 
With the pressure chamber, an external conduit 
between said openings, a spark plug in Said con 
duit, an exhaust chamber outside the casing to 
COInnunicate With the COmbustion chambers of 
the rotor, a connection pipe between Said ex 
haust chamber and said conduit, said conduit 
being formed as an ejector With the connection 
pipe formed as a suction pipe therein, and a con 
nection between the annular space of the horn 3 
and Said Suction pipe. 

OLOF INGEMAR, HARALD EKMAN. 

5 

10 

15 

20 

25 

30 


