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To all whom it may concern: 
Beit known that I, PAUL K. WooD, a citi 

zen of the United States, residing at Elyria, 
in the county of Lorain and State of Ohio, 
have invented certain new and useful Im 
provements in Automobile-Horns; and I do 
hereby declare the following to be a full, 
clear, and exact description of the invention, 
such as will enable others skilled in the art 
to which it appertains to make and use the 

This invention relates to signaling de 
vices which have a variety of uses, but which 
are more particularly intended to be em 
ployed upon automobiles, motor cycles, mo 
tor boats and other vehicles, where it is de 
sired to give a warning of the presence or 
approach of the vehicle. More particularly, 
I aim to improve the horn illustrated and 
described in the patent to Ray H. Manson, 
No. 1,110,989, Sept. 15, 1914. Both inven 
tions relate to the types of horns known as 
vibrator horns, which are already in exten 
sive and successful commerical use. 
One of the objects of my invention is to 

produce a cheap, conveniently made and 
compact structure, and at the same time, an 
efficient horn which operates upon a reason 
able voltage and with a reasonable current 
to produce the desired signal. 
With the increase in amount and complex 

ity of the machinery employed under the 
hood of an automobile, where the horns are 
generally mounted in present day usage, it 
is highly desirable that the horn should 
occupy as little space as possible, in order 
that it shall not interfere with the repair, 
adjustment and care of the other machinery 
with which it is associated. With the in 
troduction of the electric horn in use upon 
motor cycles, it is necessary that the horn 
should occupy but little space and should 
extend but little ways behind the handle 
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bars. - 

The object of the present invention is to 
produce what is familiarly known as a small 
horn, which occupies, but little space, es 
pecially, in a longitudinal direction, and 
which at the same time can produce such a 
signal as is required. As the diaphragm, 
made to produce the desired signal, must 
possess considerahle area, it is difficult, if 
not impossible, to limit the size of the horn 
except by reducing its length, which I have 
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done, and which enables me to realize the ad 
vantages sought by me. 
Other objects of my invention and the in 

vention itself will be better understood from 
a description of an embodiment thereof. 

Figure 1 is a sectional view through an 
embodiment of my invention showing part 
of the resonator in elevation. Fig. 2 is a 
rear elevation with the cover removed. Fig. 
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8 is a section through the armature and as 
sociated contacts. 

Referring now to the drawing and to the 
embodiment of the invention illustrated 
therein, at 4 is shown a flat frame piece, 
which here consists of a ring of metal which 
is provided with a large central opening 5, 
for a purpose to be described. A vibratile, 
Sound producing diaphragm 6 is mounted 
in front of this frame piece and preferably 
connected thereto around its periphery, leav 
ing the central part of the diaphragm ex 
posed through the opening 5 and free to vi 
brate in one direction in said opening. A 
ring 7 of cork or other suitable material is 
preferably placed in front of the diaphragm. 
In front of the ring of cork the casing front 
8 is mounted, and the parts 4, 6, 7 and 8 are 
connected together by any suitable means, 
such as screws 9, which serve to clamp the 
periphery of the diaphragm between the 
members 4 and 7. The central portion of the 
front 8 is struck outward, as shown at 10 to . 
form a chamber 11 in front of the diaphragm 
to permit it to vibrate freely in a forward 
direction. The outer edges of the casing 8 
are turned backward as shown at 11. An 
opening 12 is provided in the center of the 
casing front for the egress of the sound 
waves. A resonator 13 may be mounted in 
this opening, if desired, and may be con 
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nected thereto by forming a collar 14 around-95 
the edges of the opening 12 and connecting 
the resonator thereto, as shown in Fig. 1 Electromagnetic means are provided for 
vibrating the diaphragm, which are here 
shown as an electromagnet 15 and an arma 
ture 16. The magnet consists of a winding 
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17 which is preferably made elliptical in 
cross section, the long axis of the ellipse 
being parallel to the diaphragm. A single 
pole piece, core or polar extension 19 is pro 
vided and the winding is mounted thereon. 
The pole piece is connected to the frame 
piece 4 at one end by suitable means, such 
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as screws 20. The end 21 of the pole piece, 
which is connected to the frame, is broad 
ened by providing thereon extensions 22, 
and the screws 20 are inserted through these 
extensions in order not to reduce the mag 
netic circuit where the holes are formed for 
the screws. 
The magnet may be spaced from the 

frame piece by providing a spacing member 
24 between the end 21 of the core and frame 

When mounted, one edge 25 of the 
magnet is within the hole 5 in the frame 
piece 4. The armature 16 is supported 
through an intermediate member 30 and a 
flat spring 31 from the frame piece 4. A 
hammer is operated by the armature, here 
shown as an extension 32 of the member 
30, this extension being turned downward 
to form the hammer, which will strike the 
diaphragm and vibrate the same when the 
armature is operated. The members 31 and 
30 are connected together by any suitable 
means, such as rivets 34. An electric switch 
is shown at 40 consisting of contacts 41 and 
42. The contact 41 consists of an adjustable 
screw whose head is, shown at 44 mounted 
in a bracket 45 connected to the frame piece 
by any suitable means, such as screws 46, 
preferably also employed to connect the 
spring 31 to the frame piece 4. The second 
contact 42 is supported by a contact spring 
50, which is connected to one end of the 
bracket 45, the spring 50 extending the 
length of this bracket substantially perpen 
dicular to the long axis of the magnet. 
The spring 50 is operated by the armature 

through a stud 51. When thus mounted 
the center of the armature is a little to one 
side of the center of the pole piece 19, but 
in front of the magnet, as shown in Fig. 1. 
The two, however, are out of alinement with 
respect to the diaphragm, so that the arma 
ture swings in a path which clears the mag 
net, no matter how far it is extended. When 
the magnet is energized, the armature 16 is 
drawn down toward the pole piece 19, and 

50 

55 

60 

5 

the hammer 32 strikes the central portion of 
the diaphragm, causing it to vibrate and 
produce the signal. When the armature 16 
is drawn down, the stud 51 is removed from 
the spring 50, which is normally stressed to 
follow the stud, and in following it, opens 
the switch which interrupts the circuit of 
the magnet, which releases the armature, 
whereupon the parts are restored to nor 
mal. This operation continues as long as 
the circuit is closed by the switch, which is 
not shown, but which is understood. 

I claim: 
1. In an automobile horn, the combination 

of a frame piece, a diaphragm associated 
therewith, an electromagnet supported from 
the frame piece substantially parallel to the 
diaphragm and with its operating end adja 
cent the central portion of the diaphragm, 
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said electromagnet consisting of a single 
pole piece and a winding thereon, an arma 
ture controlled by the electromagnet for ac 
tuating the diaphragm, said armature being 
normally positioned in front of the magnet 
and with its center to one side of the center 
of the core thereof, said armature when at 
tracted by the electromagnet moving sub 
stantially perpendicular to the long axis of 
the magnet, means supported from the 
frame for supporting and positioning the 
armature to move in a path clearing the 
front of the electromagnet and an electric 
switch controlled by the armature. 

2. In an automobile horn, the combina 
tion of a flat frame piece having a large 
opening in the central portion thereof, a 
diaphragm, means to connect the diaphragm 
to said frame piece with the central portion 
of the diaphragm extending over said open 
ing, the central portion of said diaphragm 
being adapted to vibrate in one direction 
into and out of the opening in the frame 
piece, an electromagnet consisting of a 
single polar extension and a winding there 
on connected to the back part of the frame 
piece with the free end of the magnet adja 
cent one end of the armature and means to 
connect the other end of the magnet to the 
frame piece with a portion of the magnet 
in the opening in the frame piece, an arma 
ture for said magnet and means including 
a flat spring for connecting said armature 
to the frame piece. said armature being 
normally positioned in front of the magnet, 
a hammer carried by the armature for strik 
ing the diaphragm when the same is vi 
brated, and an electric switch controlled by 
the armature. 

3. In an automobile horn, the combina 
tion of a flat frame piece having a large 
opening in the central portion thereof, a 
diaphragm connected to the front of the 
frame piece at its periphery and extending 
over the opening in the frame piece, a single 
magnet core connected at one end to the 
back side of the frame piece and having 
its free end extending substantially parallel 
to the -diaphragm to a point adjacent the 
center thereof, a flat magnet winding on 
said core, an armature for said magnet nor 
mally in front of the magnet, the center 
of the armature being to one side of the cen 
ter of the magnet core, said armature when 
attracted by the magnet Swinging in a 
path substantially perpendicular to the long 
axis of the magnet and clearing the front 
of said magnet, means including. a leaf 
spring by which the armature is connected 
to the frame piece and an electric switch 
controlled by the armature. 

4. In an automobile horn, the combina 
tion of a flat frame piece having an open 
ing in the central portion thereof, a dia 
phragm connected to the front of the frame 

79 

75 

80 

85 

90 

95 

100 

105 

O 

15 

20 

25 

80 



0 

5 

20 

25 

30 

85 

40 

45 

50 

55 

1,200,680 

piece at its periphery and extending over 
the opening in the frame piece, the cen 
tral portion of the diaphragm swinging into 
and out of the opening in the frame piece 
when the diaphragm is vibrated, means to 
connect the diaphragm to the front of the 
frame piece, means to operate the dia 
phragm including an electromagnet, said 
electromagnet consisting of a single flat 
core, means to coniect one end of the core 
to the back side of the flat frame piece, the 
core of the magnet extending substantially 
parallel to the diaphragm over the open 
ing in the frame piece with its free or arma 
ture actuating end adjacent the central por 
tion of the diaphragm, a flat magnet coil 
on said core with a portion of the magnet 
winding in the opening in the frame piece, 
both the magnet winding and the core be ing mounted with their two longest axes 
parallel to the diaphragm, an armature, for said magnet, means including a flat leaf 
spring to connect the armature to the back 
of the frame piece, said means holding said 
armature normally in front of the magnet 
with the center of the armature to one side 
of the pole piece, a hammer carried by said 
armature for striking and vibrating the dia 
phragm when the armature is actuated, 
said armature when actuated swinging in 
front of the magnet and in a line substan 
tially perpendicular to the long axis of the 
magnet and an electric switch supported 
from the back side of the frame piece con 
trolled by said magnet. 

5. In an automobile horn, the combina 
tion of a flat-frame piece having its central 
portion cut away to form a large opening 
in the central portion of the frame piece, 
said opening being concentric with the outer 
periphery of the frame piece, a vibratile, 
sonorous diaphragm connected at its pe 
riphery to the front side of the frame piece 
and having its central portion extending 
over the opening in the frame piece, a cas 
ing front in front of the diaphragm asso 
ciated with the diaphragm about its periph 
ery, means to connect the frame piece, the 
diaphragm and the casing front together, 
the central portion of the casing front being 
struck outward to form a chamber into 
which the central portion of the diaphragm 
vibrates in its forward movement, the cen 
tral portion of the diaphragm swinging 
into and out of the opening in the frame 
piece upon its rearward movement when vi 
brated, mechanism to operate the diaphragm 
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including an electromagnet and an arma 
ture, said electromagnet consisting of a sin 
gle flat pole piece, means to connect one end 
of the pole piece to the back side of the 
frame piece with the pole piece extending 
over the opening in the frame piece with the 
free end of the pole piece near the center of 
the diaphragm, the two longest axes of said 
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pole piece being parallel to the diaphragm, 
and a flattened magnet winding on said pole 
piece with its two longest axes parallel to 
the diaphragm, means to connect the arma 
ture to the back side of the frame piece in 
cluding a flat leaf spring, said last named 
means holding the armature normally in 
front of the magnet and in such a position 
that the center of the armature is to one 
side of the center of the magnet, a hammer 
carried by the armature for striking the 
diaphragm and causing it to vibrate when 
the armature is vibrated, a bracket con 
nected to the back side of the fraine piece, 
and an electric switch carried by said 
bracket consisting of a pair of contacts, 
one of which is controlled by the armature, 
said switch controlling the circuit of the 
magnet and being opened when the arma 
ture is attracted and closed when the arma 
ture is released. 

6. In an automobile horn. the combination 
of a flat frame piece provided with an open 
ing in the center thereof, a diaphragm con 
nected to the frame piece and extending 
over the opening therein, the rear of the 
diaphragm being exposed through said 
opening, means for actuating the dianhragm 
consisting of a magnet and a vibratile arma 
ture, the magnet consisting of a single pole 
piece connected at one end to the frame 
piece and extending substantiallv parallel 
to the diaphra om over the opening in the 
frame piece with its free or armature actu 
ating ends adjacent the central portion of 
the diaphragm and a flattened magnet wind 
ing on said pole piece, means to connect the 
armature to the back side of the frame piece 
including a flat leaf spring, said armature 
being held in front of the magnet and when 
actuated by the magnet moving substan 
tially perpendicular to the long axis of the 
magnet in a path clearing the front of the 
magnet, and an electric switch controlled 
by the armature. 

7. In an automobile horn, the combination 
of a flat frame piece, a diaphragm associated 
therewith, an electromagnet supported from 
the frame piece substantially parallel to the 
diaphragm and with its operating end adja 
cent the central portion of the diaphragm, 
Said electromagnet consisting of a single 
pole piece and a winding thereon, an arma 
ture controlled by the electromagnet for ac 
tuating the diaphragm, said armature being 
normally positioned in front of the magnet 
and when attracted by the electromagnet moving substantially perpendicularly to the 
long axis of the magnet to cause the st tion of the diaphragm, means supported 
from the frame for supporting and posi 
tioning the armature to move in a path clear 
ing the front of the electromagnet and an 
electric switch controlled by the armature. 

8. In an automobile horn, the combination 
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of a flat frame piece, a vibratile sonorous 
diaphragm connected to the front of the 
frame piece, an electromagnet and an arma 
ture connected to the rear of the frame 
piece, said electromagnet consisting of a sin 
gle pole piece and a magnet winding there 
on, means to connect one end of the pole 
piece to the back of the frame piece with 
the winding and pole piece extending sub 
stantially parallel to the diaphragm and 
with the free or armature actuating end of 
the magnet adjacent the central portion of 
the diaphragm, means to connect the arma 
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ture to the back of the frame piece, mechani 
cal means through which the armature ac 
tuates the diaphragm when the armature is 
vibrated and an electric switch controlled by 
the armature. 
In testimony whereof, I have affixed my 
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signature in the presence of two witnesses; 20 
this 26th day of March, 1915. 

PAUL K. WOOD. 

Witnesses: 
FRED A. Nov AK, 
GEO. E. RoBERTs. 


