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Devices for producing characteristic strong 
Sounds, especially sirens for signalling purposes, 
Comprise usually a blade Wheel or rotor and a 
Surrounding stator Within which the blade wheel 
rotates at a high speed, thereby expelling air at 
Certain definite intervals through a Series of 
Sound apertures in the stator. 
The object of this invention is to provide a 

sound producing device of this type which is 
efficient in operation and simple in construction. 
The device according to the invention is charac 
trized chiefly, by the fact that the stator is either 
repaced by a rotary wall directly surrounding the 
rotor or is itself surrounded by such a rotary 
Wall. By this feature it will be possible to throw 
the Sound in a definite direction or directions 
and to change the direction. Of the Sound either 
continuously or at Will, the rotary Wall, if desired, 
being provided With a horn or horns in connec 
tion with the sound aperture or apertures. Fur 
thermore, a slide Valve device may be used in 
Order to effect a concentrated emission of the 
sound ill said definite direction or directions. 
Another feature of the invention involves that 

the rotary wall may be coupled to the rotor by 
an adjustable coupling device. By this feature 
it is possible to arbitrarily vary the relative Speed 
Of the rotor and rotary Wall and thus the Sound 
frequency. Another advantage resulting from 
said feature is that the emission of the Sound 
may take place for every frequency with prac 
tically maximum intensity within time limits 
which are under absolute control of the operator, 
so that the emission of the sound may be caused 
to start or to cease practically instantly, without 
SWelling or sinking of the tone. 
These and other features of the invention will 

appear from the following description. With refer 
ence to the annexed drawings, which illustrate 
various embodiments of the invention. 

Fig. 1 is an axial Section of an embodiment 
of the invention having no stator; 

Fig. 2 is a diagrammatic cross section of a 
second embodiment; 

Fig. 3 is an end view of a third embodiment; 
Fig. 4 is an end view of a fourth embodiment; 
Fig. 5 is a side elevation, partly in section; 
Fig. 6 is a cross section of an embodiment hav 

ing a stator; 
Fig. 7 is a diagrammatic cross Section of a nod 

ified embodiment having a stator; and 
Fig. 8 is an end view of an embodiment, espe 

cially adapted for use on cars. 
With reference to Fig.1, the numeral indi, 

(C. 116-14) 
cates a high speed motor, for instance, an electric 
motor. The shaft 2 of the motor carries a blade 
Wheel 3 which is provided at its circumference 
With a flange A in which there are a number of, 
preferably, Symmetrically distributed apertures. 5 
For instance, the wheel 3 may be provided with 
as many blades 30 as there are apertures in the 
flange 4. The shaft 2 projects above the blade 
Wheel 3, where it carries a rotatably and slid 
ably mounted disk 5 which may be displaced ax- 10 
ially by means of a lever 6, without interfering 
With its rotation with relation to the shaft and 
the lever by reason of the fact that the disk and 
lever are connected through the bearing 5d, which 
may be a ball bearing or other suitable type. At lé 
its circumference the disk 5 forms a Wall 7 which 
Surrounds the fange of the blade wheel, and 
the disk includes a conical portion 8 Selectively 
engageable with a conical surface 9 of the blade 
Wheel 3 or a conical Surface of a surrounding 
stationary ring carried on a skeleton frame fa. 
By means of the lever 6 the conical portion 8 may 
be brought into engagement either With the ro 
tary conical surface 9 or With the Stationary con 
ical surface 0. 
The Wall is formed with sound apertures to 

cooperate with those of the biade wheel. By 
pressing the conical portion 8 against the sta 
tionary surface 9 with such a force as to prevent 
the disk 5 from rotation, the air expelled by the 
blade Wheel through the sound apertures of flange 
4 and wall will produce a certain tone, the 
pitch of which depends on the relative speed of 
rotation between the blade wheel 3 and the disk 
5. If, on the contrary, the conical portion 8 is 
released from the conical Surface and brought 
into engagement with the conical surface 3 of the 
blade wheel, then the disk 5 will be caused to 
rotate by friction at the same speed as the blade 
Wheel. In the latter case, no tone may be pro 
duced, in the former case the pitch of the tone 
depends on the relative rotation of the blade 
wheel 3 and the disk 5. It will thus be evident 
that the sound frequency may be arbitrarily 
changed even With unchanged Spaed. Of the blade 
wheel. It will further be evident that the pro 
ducing of the sound is always effected at the 
highest intensity, and the starting and ceasing of 
the sound may take place instantly owing to the 
Small swinging mass of the disk 3 with relation 
to the blade wheel 3 and the amature of the 
motor connected thereto. 

in Fig. 2 is shown an embodiment in which the 
rotary wall surrounding the flange is of blade 
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jacent the horn 3. 

2 
Wheel 3 is formed with a single sound emitting 
Opening to which a horn 3 is connected. The 
Wall can be rotated either by a power transmit 
ted from the blade wheel, for instance, by a de 
vice similar to that shown in Fig. 1 or by power 
imparted thereto from the driving shaft 2, or 
by appropriately shaping the horn 3 So as to 
rotate the wall as result of the reaction appear 
ing at the emission of the compressed air. In 
Order to balance the rotary Wall With respect to 
the air resistance and to the action of the gravity, 
the Wall may carry a blade-shaped projection 
f4 situated diametrically opposite to the horn 3, 
the area of said projection being equal to the 
effective area of the horn and the Weight of 
said projection corresponding to the Weight of the 
horn. It is to be noted that, at each time that 
an emission of air through the horn takes place, 
One Sector-shaped portion only of the blade 
Wheel is in action at a time. In the remaining 
Sectors a compression of air is taking place under 
the action of the centrifugal force. It is thus 
evident that a considerable reduction of the 
compression work to be produced by the blade 
Wheel may be obtained by preventing any Supply 
of air to the sectors during the tine, during 
which they are not in communication. With the 
horn, and allowing them to receive air only in 
mediately before they shall expel the air through 
the horn, because by this arrangement the con 
pression work may be concentrated to a single 
sector at a time. The necessary control of the 
supply of air to the blade wheel sectors may be 
realized, for instance, by providing the rotary Wall 
T With an end wall at that Side of the blade 
wheel which is otherwise completely open to re 
ceive the air, and forming said end Wall with a 
sector-shaped opening in front of the base of 
the horn. 
An embodiment of this type is illustrated in 

Fig. 3. The Wall is provided with an end wall 5 
at that side where the sector-shaped portions of 
the blade wheel 3 are open for receiving the air. 
In the end wall is a sector-shaped opening 6 ad 

Said opening 8 may, pref 
erably, be controlled by means of a shield ro 
tatable about the shaft 2 of the biade. Wheel. 
A similar result, as far as the effect of einission 

through the horn is concerned, may be obtained 
by using a Wall having a plurality of horns, pro 
vided one horn only is in operation at a time. 
Such an embodiment is shown in Fig. 4. The 
blade wheel 3 carried by the shaft 2 is Surrounded 
by a Wall having a plurality of horns 3 in dif 
ferent directions. At the open side of the blade 
Wheel the wall , which may be held against rota 
tion, is provided with an end Wall 8 having a 
sector-shaped opening 9 for each horn i3. 
Above said end wall the shaft 2 carries a rotat 
able shield 28 having a sector-shaped Opening 
2 of equal or substantially equal size as that of 
one of the openings 9. By rotation of said 
shield 20 the openings 9 may be uncovered one 
at a time, so that the effect of each horn Will be 
the same as that described in connection with 
Fig. 3. 
The principle of this invention will not be de 

parted from, if compressed air is used in substi 
tution of atmospheric air. In Such case, the 
blade Wheel, if desired, may act as a slide Valve 
only, provided the pressure of the air supplied 
is sufficiently high. The compressed air may be 
produced in any desired way, for instance, by a 
Vane compressor of axial flow type carried by the 
shaft of the blade wheel or slide valve. 

2,114,654 
In all of the embodiments hereinbefore de 

scribed, the siren comprises, essentially, a blade 
wheel or rotor and a rotary Wall directly sur 
rounding the rotor. It is to be noted, however, 
that a stator may be inserted between the rotor 
and the rotary wall so as to directly Surround 
the rotor and to be, in turn, directly surrounded 
by the rotary wall. Embodiments of this type 
are illustrated in Figs. 5-7. 
With reference to Figs. 5 and 6, the numeral f 

indicates the driving motor, the shaft of which 2 
Carries the blade wheel which comprises a circu 
lar disk 3 having on its upper side a number of 
radial blades 3C situated between the hub of the 
disk and a peripheral flange 4 thereof. The 
flange 4 is formed with a series of uniformly dis 
tributed Sound apertures 3, for instance, one for 
each blade. The surrounding stator 32 is, like 
Wise, formed with a series of similar apertures 
33. The stator is surrounded by a rotary Wall 
closely fitting around the apertured portion of 

the stator. Said rotary Wall carries two horns 3 
Situated at diametrically opposite points of the 
wall. The wall comprises the peripheral wall 
of a housing rotatably mounted on the shaft 2 
and having air inlet openings 34 in its top Wall. 
Said housing may either be rotated by hand in 
Order to Set the horns to desired positions, or pro 
Visions may be made in order to continuously ro 
tate the housing, causing the horns to always 
change their position. To this end, a mechan 
ical or electrical driving device naay be used, or 
the housing may be driven automatically. In the 
last-mentioned case, the horns, as shown in the 
drawings, may be shaped so as to act as turbine 
blades, thereby causing the housing to rotate 
under the action of the air emerging through the 
horns. In order to permit control of the rota 
tion of the housing, the Wall may be provided 
With adjustable braking means, comprising, for 
instance, a slip spring 35 bearing against the 
stator and a screw 36 to control the pressure ex 
erted by the Spring upon the stator. 
In the rotation of the blade. Wheel, the air con 

tained between the blades thereof will be sub 
jected to the action of the centrifugal force and 
thus compressed, allowing more air to enter at 
the centre of the wheel. As soon as an aperture 
3 of the fange 4 of the blade. Wheel connes into 
register With an aperture 33 of the Stator, the 
Compressed air tends to escape, but will be pre 
vented therefrom by the rotary wall 7 which 
only allows emission through the horns. By the 
horns the emerging air and thus also the sound 
Waves are thrown in definite directions. 
Wall T is held against rotation, the Wall should 
be in a position in which each horn 3 is situated 
right opposite one opening 33, as shown in Fig. 6. 
If the Wall is rotated or allowed to rotate, the 
horns Will Successively change the direction of 
the sound, so that the Sound Will be directed 
around a complete circle during half a revolution 
of the Wall in case of two horns. 
In Fig. 7 I have shown, how the Wall i, instead 

of closely fitting around the stator 32, may be 
formed With heliciform channels 3 like those of 
a centrifugal pump. By this feature, all Sector 
shaped portions and all openings of the blade 
Wheel 3 Will be caused to COOperate, as far aS 
the horns are concerned, during each pressure 
phase. 
In using an apparatus according to this in 

vention in connection with a motor car, a con 
siderable resistance against the emission of the 
Sound will appear When the horns open for 
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2,114,654 
Ward in the direction of movement of the car. 
In Order to overcome this drawback I may use 
a stationary Wall , as shown in Fig. 8, having 
One or tWO horns directed obliquely forward and 
outward Which are cut at their open ends along, 
preferably, vertical planes parallel to the direc 
tion of movement of the car (which is indicated 
by the arrow (). As a result, any air resistance 
due to the movement of the car cannot counter 
act the producing of the sound waves within the 
horns. Any essential reduction of the reach of 
the apparatus is not to be feared by this ar 
rangement, because the sound Will be emitted 
from the horns in an oblique forward direction 
toward the walls of the buildings along the sides 
of the road, to be then reflected further forward 
by said Walls. 
What I claim is:- 
1. A siren comprising a rotor, a stationary cy 

lindrical Wall Surrounding the rotor and having 
a plurality of Sound openings formed therein, 
a rotatably mounted cylindrical Wall Surrounding 
Said stationary Wall and having a Sound opening 
formed therein, and a horn projecting laterally 
from the rotatable cylindrical wall, said horn 
being curved rear Wardly SO as to act, as a turbine 
blade to rotate the rotatable Wall, said horn 
leading directly from said last-mentioned Sound 
opening. 

2. A Siren having a rotor, a rotatable cylindri 
cal Wall Surrounding said rotor and having a 
Sound opening and a laterally projecting horn 
leading from said opening for directing the 
Sound, Said horn being curved back Wardly with 
respect to the desired direction of rotation of 
Said Wall, So as to act as a turbine blade, to ro 
tate the Wall under the influence of the air 
energing through the horn. 

3. A siren having a rotor provided With pe 
ripheral Sound openings, a stator Surrounding 
said rotor and having Sound openings correspond 
ing in number and relative location to those of 

3 
the rotor, a rotatable cylindrical Wall surround 
ing said stator, said wall being provided with 
sound openings less in number than the number 
of openings in the rotor and stator, laterally pro 
jecting horns leading from the sound openings 
of Said Wall for directing the Sound, Said horns 
being so curved backwardly with respect to the 
direction of rotation of said Wall, as to act as 
turbine blades to rotate the Wall under the in 
fluence of the air emerging through the horns. In 

4. A siren having a rotor, a Stator Surrounding 
said rotor and having sound openings formed 
in it, a rotatable Wall Surrounding Said Stator 
and having sound openings, horns leading from 
the openings of said Wall, Said Wall being formed lis 
with heliciform channels leading to the horns. 

5. A siren comprising a rotor having a circum 
ferential cylindrical flange provided with a plu 
rality of Sound openings, a rotatably mounted 
cylindrical Wall surrounding said flange and 20 
having a number of Sound openingS Which is 
less than the number of sound openings of the 
rotor flange, and a laterally projecting horn 
leading directly from an opening of said Wali, 
said horn being curved so as to act as a turbine 25 
blade to rotate said Wall. 

6. A Siren Comprising a rotor having a cir 
cumferential cylindrical flange, a stationary cy 
lindrical Wall surrounding said flange of the ro 
tor, said flange and said stationary Wall having 30 
a plurality of sound openings, a rotatably mount 
ed wall immediately Surrounding said Station 
ary Wall and having a number of Sound openings 
which is less than the number of openings of 
either the rotor or Stationary Wall, and a lat- 38 
erally projecting horn leading directly from a 
Sound opening of said rotatable Wall, said horn 
being curved to act as a turbine blade to rotate 
the rotatably mounted Wall under the influence 
of air passing therethrough. O 
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