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UNITED STATES PATENT OFFICE. 
DANIEL S. WILSON, OF WEST SOMERVILLE, MASSACHUSETTS, ASSIGNOR. To SAIMISON 

ELECTRIC COMPANY, OF CANTON, MASSACHUSETTS, A CORPORATION OF IMASSA 
CHUSETTS. 

POLARIZED SIGNALING, MIECHANISM. 

1,809,?50. Specification of Letters Patent, Patented July 15, 1919. 
Application filed May 25, 1917. Serial No. 170,870. 

To all thom, it may concern: 
Be it known that I, DANIEL S. WILSON, a 

citizen of the United States, residing at West 
Somerville, county of Middlesex, State of 
Massachusetts, have invented an Improve 
ment in Polarized Signaling Mechanism, of 
which the following description, in connec 
tion with the accompanying drawing, is a 
specification, like characters on the drawing 
representing like parts. 
This invention relates to improvements in 

mechanisms for causing a synchronous vi 
bration of a movable member adapted to 
transmit its motion to other instrumentali 
ties such as signaling mechanisms and in 
which the action of the reciprocating mem 
ber may be instantly started to its full vibra 
tion by means of an alternating electric cur 
rent. More specifically the principal object 
of the invention is to produce a powerful 
signaling device, preferably a horn, operable 
by an alternating current which will be 
adapted for general or code signaling and 
which will instantly produce a tone of maxi 
mum volume without the preliminary “pick 
ing up’ which usually attends the opera 
tion of signaling horns. 

Another object of the invention is to pro 
duce a polarized Synchronous vibrating sig 
Inaling mechanism comprising a pair of com 
plementary exciting magnets having their 
poles facing one another combined with a 
solenoid having a core located intermediate 
of said magnet poles, said solenoid being 
adapted when an alternating current is 
passed through it to cause a reciprocation of 
the core which may be utilized to transmit 
its reciprocation to a suitable signaling 
mechanism or other device which it is de 
sired to operate in synchronism with the 
alternations of the current. 
Another object of the invention is to pro 

vide a device of the character described in 
which the exciting magnets are in the form 
of electro-magnets and consequently may be 
made of any desirable strength and in co 
operation with a solenoid carrying a suitable 
alternating current may impart a reciproca 
tion of any desired amount of energy to the 
core of the Solenoids so that an exceedingly 
powerful signaling mechanism. Such as a 
horn for fire alarms and like uses may be 
operated. 
Another object of the invention is to pro 

vide a device of the character described in 
which all springs or other easily breakable 
parts are eliminated and which will be re 
liable in operation and instantly operative 
when the alternating current is impressed 
upon the coil or coils of the solenoid. 

Another object of the invention is to pro 
vide a vibrating mechanism of the character 
described in which the magnetic flux in the 
respective ends of the solenoid introduced by 
the alternating current will follow a rela 
tively short course and in the normal direc 
tion of the flux of the electro-magnets. 
Another object of the invention is to pro 

duce a polarized synchronous vibrating horn 
mechanism operable by the reciprocation of 
the cores of One or more Solenoids of the 
character above described in which the re 
ciprocating means will operate directly upon 
the diaphragms of two horns, thereby pro 
viding a duplex horn capable of delivering 
double the volume of tone of a single horn 
at approximately the same current consump 
tion required for One. 

Another object of the invention is to pro 
vide a signaling horn having a plurality of 
Sound projectors positioned in diverging di 
rections, preferably at right angles to one 
another, so as to distribute the sound over a 
wider area. For example in the use of du 
plex horns with Sound projecting mecha 
nism of the character described, arranged to 
project a sound from each of the diaphragms 
in directions at right angles to each other, 
the sound may be distributed to the four 
points of the compass with substantially 
equal volume and intensity, thus adapting 
the horn for general use in fire signals for 
cities and towns in which it is desired to 
give a general alarm to the inhabitants. 
Other objects and features of the inven 

tion will more fully appear from the follow 
ing description and the accompanying draw 
ing and will be pointed out in the annexed 
claims. 
The drawings illustrate two of the pre 

ferred embodiments of my invention as ap 
plied to signaling horns but it is to be under 
stood that the actuating mechanism for the 
horns is adapted for other uses within the 
meaning and Scope of the sub-joined claims. 

In the drawings; 
Figure 1 is a longitudinal central sectional 

view of one of the preferred embodiments of 
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my invention, certain parts being shown in 
elevation, the horns and part of the casing 
being omitted, 

Fig. 2 is a sectional view on the line 2-2 
Fig. 1 
Fig. 3 is a view of a modified form of sig 

naling horn mechanism, part of the mecha 
nism being shown in longitudinal central 
section and the remainder in elevation, 

Fig. 4 is a sectional view on the line 4-4, 
Fig. 3, , . . . . . - 

Fig. 5 is a plan view of the operating 
mechanism, the casing and horns being 
omitted and, - 

Fig. 6 is an elevation of a duplex horn 
having diverging Sound projectors for each 
of the horns shown in position to distribute 
the Sound to the four directions of the con 
a SS. " • 

p The preferred embodiments of my inven 
tion illustrated in the accompanying draw 
ing comprise polarized synchronous vibrat 
ing horn mechanism having complementary 
exciting magnets, preferably electro-magnets 
with their poles facing one another, com 
bined with a solenoid having a core located 
intermediate the poles of said complemen 
tary magnets, means being provided for 
passing an alternating current through said 
solenoid to polarize the core in such a man 
ner as to cause attraction between the mag 
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met and one end of said core and repulsion 
between the complementary magnet and the 
opposite end of Said core, thereby producing 
a reciprocation of the core with means oper 
able by said reciprocation to strike a blow 
upon the diaphragm of a horn or the dia 
phragms of a plurality of horns. 
The mechanism illustrated in Figs. 1 and 

2 of the drawing comprises a frame-work 
consisting of soft iron end plates 1, 2 pref 
erably circular in form and connected by 
posts or struts 3, 4, 5 and 6. The operating 
mechanism may be inclosed in a suitable 
sheet metal casing, not shown, secured to the 
end plates 1, 2. These end plates form yokes 
for the pole pieces of the electro-magnets, 
the poles 7, 8 of one of said magnets being 
connected to the plate 1 by suitable screws 9, 
10 and the pole pieces 11 and 12 of the com 
plementary magnet being secured to the 
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plate 2 by Screws 13, 14. 
The poles of the complementary magnets 

are arranged to face one another so that: 
poles 7 and 8 of one electro-magnet are di 
rectly opposite respectively the poles 11 and 
12 of the complementary electro-magnet. 
The cores of one or more solenoids are 

reciprocably mounted between the poles of 
the complementary magnets which face each 
other and means are provided for passing an 
alternating current through the solenoid to 
cause the magnetic flux in the solenoid core 
in coöperation with the fields of the magnet, 
to impart a reciprocation to the core as the 

1,309,750 

current alternately reverses the direction of 
flux. 
As illustrated in the accompanying draw 

ings the solenoid cores 15 and 16 are in the 
form of rectangular preferably laminated 
soft iron bars, the core 15 being in axial 
alinement with the cores 7 and 11 of the 
electro magnets and the core 16 being in 
axial alinement with the other poles 8, 12 of 
said magnets. 
The coils 17 and 18 of the solenoids are 

retained in clamping rings having comple 
mentary sections 19, 20 which are provided 
with suitable extensions 21, 22 for securing 
the sections of the clamping ring together 
and for attaching the same to the posts 3, 
4 and 5, 6. - 
As illustrated herein the cores 15 and 16 

are connected together at their ends by 
yokes 23, 24 which are united by a cross 
piece. 25. Rods. 26, 27 screwed respectively 
into the central portions of the yokes 23, 24 
and retained therein by nuts 28, project lat 
erally through bushings 29, 30 in the end 
plates 1 and 2 and provide means for recip 
rocably supporting the cores of the Solenoids. 
In order to prevent rotation of the frame 
supporting the cores of the solenoids about 
the axis of the rods 26, 27 a bracket, 31 is 
secured to or formed integral with the plate 
25 and provided with an apertured boss 32 
surrounding and slidably mounted upon a 
rod 33 fixed in the ends 1 and 2 of the frame. 
The end plates 1 and 2 are provided with 

thickened annular peripheral portions 34, 
35 to which cover plates 36, 37 are connected 
by suitable screws 38, 39, the diaphragms 40, 
41 of the respective horns being clamped re 
spectively between the thickened annular 
portions of the heads 1, 2 and the cover 
plates 36, 37. The cover plates 36, 37 are 
provided centrally with annular flanges 42, 
43 to which the usual projectors may be 
fixedly or rotatably secured in any wel: 
known manner. 
The direct current may be supplied to the 

gnets and the alternating cur coils of thema 
rent to the coils of the solenoids in any suit 
able manner, either from separate sources 
of energy as diagrammatically illustrated in 
the drawings, or preferably from a single 
source of energy from which the alternating 
current is supplied directly to the Solenoid 
coils, while a portion of said alternating cur 
rent is transformed to direct by a suitable 
rectifier - such as one of the well known 
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chemical rectifiers or a mechanical polarized 
rectifier such as is disclosed in my prior ap 
plication No. 167,895, filed May 11, 1917, 
or by the “Tungar' rectifier. 
As illustrated herein the direct current is . 

supplied to the coils of the magnets from a 
suitable battery or generator D-C through 
the lines a to the coil b, thence through the 
connecting bar c to the coil d, thence 30 
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through the line e to the coil b, thence 
through the bar g to the coil f, the return 
circuit of the generator being through the 
line i. The alternating current is Supplied 
from a suitable alternating generator A-C 
through the line k to the solenoid l, thence 
through the line m to the Solenoid n, the re 
turn circuit to the generator passing through 
a line o. By supplying the direct current 
through the coils of the magnets in series a 
supervising current may be maintained SO 
that any break in the circuit in either of the 
coils or their connections may be at Once 
detected at the central station which would 
be impossible if the magnets were supplied 
by currents disposed in multiple, although. 
for the purpose of magnetization the latter 
system may be equally well used. 
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The coils are so wound that the opposing 
poles 7 and 11 are of like polarity and conse 
quently the other opposing poles 8, 12 are of 
like polarity. The alternating current is 
passed through the coils 17, 18 which are 
wound in such a manner that the South pole 
of one core will be opposed to the north pole 
of one of the magnets and the same end of 
the other core will present a north opposite a 
south pole of the same magnet. When an 
alternating current, therefore, is impressed 
upon the solenoids an attraction will be pro 
duced between the same ends of the Solenoid 
cores and the poles of one of the magnets 
and a repulsion produced between the other 
ends of the cores of the Solenoids and the 
complementary magnet. 
ing of course, reversed upon each alterna 
tion of the current. - 
The flux thus alternately produced in the 

cores of the Solenoids coöperates with the 
fields of the respective magnets to produce 
a reciprocation of the Solenoid cores and 
this reciprocation is transmitted through the 
yokes 23, 24 to bars 26, 27 which are slidably 
mounted in the bushings 29 and 30 and cause 
the ends of the rods 26, 27 to impinge alter 
nately upon the diaphragms 40 and 41 of 
the horns. 
By this construction a simple and effective 

vibrating mechanism for operating horns 
or any other suitable signaling device is pro 
duced. The structure is without springs or 
other easily breakable parts and without 
bearings which are likely to become worn in 
such a manner as to destroy the effectiveness 
of the instrument. The structure is such 
that it can be made in any desirable size but 
preferably is used for relatively small horns. 
The structure illustrated in Figs. 3, 4 and 

5 is preferably employed in horns and other 
signaling mechanism of greater capacity. 
In the horn mechanism illustrated in Figs. 
3, 4 and 5 the framework consists of two end 
plates 50, 51 which have concaved outer sur 
faces provided with flanges 52, 53 to which 
the diaphragms of the horn or other suitable 

This condition be 

signaling mechanism may be Secured, Said 
end plates 51, 52 being connected by two or 
more bars 54, 55 having respectively in 
wardly extending preferably integral brack 
ets 56, 57, 58, and 59, 60 and 61. The brack 
ets 56, 57, 59, 60 have grooves or ways 62, 63 
to receive ribs 64, 65 on the end piece 66,67 
of a reciprocating frame which is actuated in 
the manner hereinafter to be described. 
The magnets in this construction are in 

the form of hollow rectangular laminated 
plates 68, 69 bolted respectively to the brack 
ets 56, 59 and 57, 60. Coils 70, 71 and 72,73 
being wound around the sides 74, 75 and 76, 
77 of the plates 68 and 69 so that when a 
direct current is passed through said coils 
the plates 68 and 69 will be energized and 
polarized in the manner hereinafter set 
forth. A hollow rectangular laminated 
plate 78 is secured to the brackets 58, 6.1-in 
termediate of the plates 68 and 69 and serves 
to furnish a conducting medium for short 
magnetic circuits, as will hereinafter more 
fully appear. 

Pairs of solenoids 79, 80 and 81, 82 are Se 
cured to the plate 78 and their cores 83 and 
84, which are of laminated soft iron plates, 
are secured respectively to brackets 85, 86 
and 87, 88 on the yokes 66, 67, the ends of 
said cores being located within the fields of 
the complementary magnets 68 and 69. Any 
suitable means may be utilized for Supplying 
the magnet coils and the coils of the Solenoid 
respectively with a direct and alternating 
current as heretofore described and as dia 
grammatically illustrated in Fig. 5. 

In the operation of the vibrating mecha 
nism a direct current is impressed upon the 

s coils 70, 71 and 72, 73 to energize the pair 
of complementary magnets and these coils 
are preferably so wound that their opposing 
poles are of opposite polarity. The sole 
noids 79,80, 81 and 82 are so wound that 
when the current is impressed in One direc 
tion the magnetic flux produced in the cores 
passes in the normal direction of one of the 
magnets and causes an attraction between 
that of the Solenoid cores and its adjacent 
magnet while the flux of the opposite end of 
said cores produces a repellent effect upon 
the field of the other magnet so that the so 
lenoid core is forced strongly in the direction 
of the attracting magnet. 
Upon the reversal of the direction of the 

current the opposite effect takes place, there 
by causing a reciprocation of the Solenoid 
cores within the magnets. By reason of the 
interposition of the neutral laminated plate 
78 intermediate of the plates 68, 69 which 
form the pole pieces of the complementary 
magnets, a short magnetic circuit is provided 
through which the lines of force flow from 
the magnets the half length of the Solenoid 
cores and the neutral plate 78. 
The reciprocating frame to which the 
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Solenoid cores 83, 84 are connected may be 
utilized to actuate any suitable mechanism. 
to which it may be desired to impart a vi 
bration synchronous with the alternations of 
the current. In the horn mechanism illus 
trated herein strikers 89, 90 are riveted to 
the end pieces 66, 67 of the frame, the ends 
of said strikers being provided with 
hardened plates 91, 92 adapted to impinge 

10 upon hardened disks 93, 94 which are secured 
to the diaphragms 95, 96 of the horns. The 
diaphragms 95, 96 may conveniently be 
clamped at their periphery between the 
flanges 52, 53 of the end pieces and similar 
flanges 97,98 upon cover plates 99, 100 of 
the respective horns. 
Any form of sound projecting device may 

be used in connection with the invention 
herein disclosed. Preferably, however, a 
special mechanism is provided for distribut 
ing the sound. A preferred means which is 
illustrated in Fig. 6, comprises a duplex 
sound projector secured to each of the end 
plates of the mechanism herein described. 
The sound projector illustrated in Fig. 6 
comprises a pair of communicating funnel 
shaped projectors, or megaphones 101, 102 
and 103, 104 secured to the cover plates for 
the diaphragm of the horn, the axes of said 
projecting devices being disposed at right 
angles to each other so that the Sound pro 
duced by the vibration of the diaphragms is 
projected to the four points of the compass. 
Of course the projectors may be otherwise 

arranged or a greater number of projectors 
utilized. 
This construction provides a very power 

ful vibrating mechanism which is adapted, 
for example, to vibrate a horn diaphragm 
of very large dimensions. In order to ob 
tain a maximum efficiency in the use of the 
same for vibrating horn mechanisms the dia 
phragm of the horn should be constructed of 
such dimensions, thickness and material hav 
ing such modulus of elasticity that the nor 
mal vibration of the diaphragm corresponds 
or is equal to the number of alternations of 
the current or a multiple thereof. 
When the vibration of the diaphragm is 

thus synchronized with the frequency of the 
current the highest possible efficiency is at 
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tained. Furthermore the duplex arrange 
ment of the horn illustrated in Figs. 3, 4 and 
5 provides a mechanism, as in that illus 
trated in Figs. 1 and 2, which will produce 
twice the volume of sound for approxi 
mately the same current consumption which 
will be required for a single horn. 

It is to be understood that the embodi 
ment of the invention disclosed herein is of 
an illustrative character and is not restric 
tive and that various modifications therein 
may be made. It is also to be understood 
that while the invention herein described is 

65 applied to a signaling horn mechanism it 
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may be used in other forms of signaling 
mechanism and for various other purposes 
in which it is desired to produce a vibration 
in synchronism with an alternating current, 
for example the vibration of the cores of the 
Solenoid may be utilized to actuate a ring, a 
vertically suspended tube or a suspended 
plate of such area and capacity as to vibrate 
a sufficient area of air to transmit a sound of 
the desired volume and intensity. ? 
While in the mechanism illustrated herein, 

the direct current is supplied to a magnet 
comprising a stationary core and the alter 
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nating current is supplied to a solenoid or 
magnet having a movable core, substantially 
the same results will be obtained if the direct 
current is supplied to the solenoids or mag 
nets having movable cores and the alter 
nating current to the magnets having the 
stationary cores. V- ? - " 
Having thus described my invention what 

I claim as new and desire to secure by Let 
ters Patent is: 

1. A polarized synchronous vibrating sig 
naling mechanism comprising complemen 
tary exciting magnets having their poles fac 
ing one another, a Solenoid having a core lo 
cated intermediate of and in axial alinement 
with said magnet poles, means for passing 
an alternating current through said solenoid 
to polarize the core thereof in such a man 
ner as to cause attraction between the pole of 
one magnet and the adjacent end of the core, 
and repulsion between the other end of the 
core and the pole of the magnet adjacent to 
it, whereby the magnetic flux in the core in 
coöperation with the fields of the magnets 
will cause a reciprocation of the core in the 

c axial direction of said magnets and core and 
means operable by said reciprocation to pro 
duce a recognizable signal. 

2. A polarized synchronous vibrating sig 
naling mechanism comprising a pair of com 
plementary exciting magnets having their 
poles facing one another, solenoids having 
connected cores located intermediate of said 
magnets and presenting their ends to the 
facing poles of said magnets in axial aline 
ment therewith, means for passing an alter 
nating current through said Solenoid to 
cause a magnetic flux in said cores in coöp 
eration with the fields of the respective mag 
nets to reciprocate said cores and means op 
erable by the reciprocating cores to produce 
a recognizable signal. 

3. A polarized synchronous vibrating sig 
naling mechanism comprising complemen 
tary electro-magnets having their poles fac 
ing one another, a plurality of pairs of sole 
noids located intermediate of said magnets 
and having reciprocably mounted connected 
cores presenting their ends to the fields of 
the respective magnets, a soft iron plate be 
tween the members of the pairs of solenoids, 
means for passing an alternating current 
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through said solenoids in directions to pro 
duce opposite polarity in said cores whereby 
the magnetic flux in said cores in coöpera 
tion with the fields of the respective mag 
nets will cause an attraction toward one of 
said magnets and repulsion relatively to the 
other magnet thereby reciprocating said 
cores and means operable by the reciprocat 
ing cores to produce a recognizable signal. 

4. A polarized synchronous vibrating 
horn mechanism comprising a diaphragm 
and means for operating the same including 
a pair of complementary electro-magnets 
having their poles facing one another, a 
soft iron plate located intermediate said 
magnets, pairs of solenoids connected to said 
intermediate plate having cores presenting 
their ends to the fields of said magnets, 
yokes uniting said cores, means for passing 
an alternating current through said sole 
noids in a direction to produce opposite po 
larity in said cores whereby the magnetic 
flux in said cores in coöperation with the 
respective magnets will cause a reciprocation 
of said cores and means connected to the 
yoke connecting said cores to strike a suc 
cession of blows upon said diaphragm. 

5. A polarized synchronous vibrating 
horn mechanism comprising a frame, a pair 
of diaphragms secured at opposite ends of 
Said frame, a pair of electro-magnets con 
nected to the respective ends of said frame 
and having their poles facing one another, a 
solenoid located intermediate of said mag 
nets having a core presenting its ends to the 
poles of said magnets, means for passing an 
alternating current through said solenoid to 
cause the magnetic flux in said core in co 
operation with the fields of said magnets to 
reciprocate the core and means operable by 
the reciprocating core alternately to strike 
a succession of blows upon said diaphragms. 

6. A polarized synchronous vibrating 
horn mechanism comprising a frame, a pair 
of diaphragms Secured at opposite ends of 
said frame, a pair of electro-magnets con 
nected to the respective ends of said frame 
and having their opposite poles facing one 
another, a plurality of solenoids located in 
termediate of Said electro-magnets and hav 
ing connected and reciprocably mounted 
cores presenting their ends to the fields of 
the respective magnets, means for passing 
an alternating current through said sole 
noids to cause a magnetic flux in said cores 
which in coöperation with the fields of the 
respective magnets will reciprocate said 
cores in unison and means operable by the 

reciprocation of said cores for alternately 
striking blows upon the respective dia 
phragms. 

7. A polarized synchronous vibrating 
mechanism comprising a frame, a pair of 
electro-magnets secured at the ends of said 
frame, and consisting of laminated plates 
provided with suitable energizing coils, a 
neutral laminated plate intermediate of said 
magnetic plates, solenoids secured to said 
intermediate plate having cores extending 
into the field of the respective magnets, 
means for passing an alternating current 
through said solenoids in such direction as 
to cause a magnetic circuit through one of 
Said magnets, the ends of said cores adjacent 
said magnet and the neutral plate, whereby 
the magnetic flux in said cores in coöper 
ation with the field of the magnet will cause 
a reciprocation of said cores and means for 
utilizing the energy of said reciprocating 
CO'eS. 

8. A polarized vibrating horn mechanism 
comprising a frame having ends connected 
by posts, a diaphragm Secured to one end 
of said frame, a pair of electro-magnets 
connected to each end of said frame and hav 
ing their opposite poles facing one another, 
Solenoids supported by the posts of said 
frame intermediate of said ends in axial 
alinement with said electromagnets having 
connected reciprocably mounted cores pre 
Senting their ends to the fields of the re 
Spective magnets, means for passing an 
alternating current through said solenoids 
to cause a magnetic flux in said cores which 
in coöperation with the fields of the respec 
tive magnets will reciprocate said cores and 
means operable by the reciprocation of said 
cores for vibrating said diaphragm. 

9. A polarized vibrating horn mechanism 
comprising a frame having ends connected 
by posts, guideways carried by said posts, 
diaphragms secured to the ends of said 
frame, a pair of electro-magnets connected 
to each end of said frame and having their 
opposite poles facing one another, solenoids 
Supported by the posts of said frame inter 
mediate of said ends in axial alinement with 
Said electro-magnets, cores reciprocably 
mounted in said solenoids, means connecting 
the ends of said cores mounted in the guide 
Way in said posts and means carried by 
Said core connecting means adapted to im 
pinge upon and vibrate said diaphragms. 
In testimony whereof, I have signed my 

name to this specification. 
DANIEL S. WILSON. 

Gopies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 
Washington, D. C.’ 
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