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This invention relates to a signaling device 
and particularly to an improved pneumatic horn. 
As usually constructed, horns of the pneumatic 

type employ ?exible diaphragms formed of sheet 
5 metal, and when the horn is operated to pro 

duce a warning sound, the diaphragm is caused 
to vibrate at a rapid rate. It has been found 
that this rapid vibration or repeated ?exing or 
bending in opposite directions causes the dia 

10 phragms to break or crack after a short period 
of use, thereby rendering the horn inoperative 
and necessitating replacement of the diaphragm. 

It is an object of this invention to provide an 
improved pneumatic horn which is capable of 
producing a warning sound having a large vol 
ume. 

A further object of the invention is to provide 
an improved horn in which the diaphragm em 
ployed therein has a long useful life. 

20 Another object of the invention is to provide 
an improved horn of the type described which 
incorporates adjusting means to enable the horn 
to be adjusted to provide the most desirable op 

- eration thereof. 

25 A further object of the invention is to provide 
an improved horn which is simple in construc 
tion and which can be produced at low cost. 
Other objects of the invention and features 

of novelty will be apparent from the following 
30 description taken in connection with the accom 

panying drawing, in which 
Fig. 1 is a fragmentary sectional view of a 

horn embodying my invention, 
Fig. 2 is a fragmentary elevational view show 

35 ing the locking means employed in the horn 
shown in Fig. 1, 

Fig. 3 is an enlarged sectional view of a por 
tion of the horn shown in Fig. 1, and 

Fig. 4 is a fragmentary sectional view show 
40' ing a modi?ed form of construction embodying 

my invention. 
Referring to the drawing, the horn shown 

therein has a body I which may be formed of 
any suitable material, such as cast metal, and 

45 has formed integral therewith a horn bell 2, 
while the body also has formed integral there 
with a bracket, not shown, by means of which 
the body may be secured to a support. 
The body i has formed therein a cylindrical 

50 cavity located opposite the small end of the 
horn bell, while the passage through the horn 
bell is surrounded by an annular seat rib 5 formed 
integral with the body I and projecting into 
the cavity in the body. 

55 The body I has formed thereon an annular 

1 

(01. 116-—142) 

surface in the form of a shoulder 6, which is 
substantially concentric of the seat rib 5 and is 
disposed in a plane spaced from the plane of 
the face of the seat rib 5. e 
A diaphragm unit indicated generally by the 5 

reference numeral 8 is mounted in the cavity in 
the body I. As shown the diaphragm unit 8 
comprises a plurality of substantially circular, 
?exible metallic discs 9 of approximately the 
diameter of the cavity in the body I. A sub- 10 
stantially rigid seating element III in the form 
of a circular metal disc of slightly larger diam 
eter than the seat rib 5 is provided and is secured 
centrally of the discs 9 by means of the rivet 12 
which also serves to secure the discs 9 together. 15 
A spacer l3 of substantially smaller diameter 
than the seating element I0 is mounted on the 
rivet [2 between the discs 9 and the seating ele 
ment l0, while washers l4 and I5 are also mount 
ed on the rivet I2. 20 
The various parts of the diaphragm unit 8 

are proportioned so that when the unit is in po 
sition in the cavity in the body I in engagement 
with the annular surface or shoulder 6 without 
force being exerted on the central part of the 25 
discs 9, the discs will be substantially ?at, and 
will hold the seating element l0 away from the 
seat rib 5 a short distance. 

_ The wall of the cavity in the body I has threads 
formed in the inner face thereof adjacent the 30 
open end of the cavity, as indicated at I1, and 
adapted to receive a circular member I B hav 
ing threads formed thereon. The member I8 
has a cavity in the external face thereof into 
which extend projections [9 by means of which 35 
the member l8 may be turned. 

‘The portion of the wall of the cavity in the 
body I in which the threads I‘! are formed has 
cut therein a slot 2| extending across the threads 
l1, while the body I has formed integral there- 40 
with ears 22 located on opposite sides of the 
slot 2|. The ears 22 have therein aligned open 
ings in which are mounted a bolt 23 having a 
head on one end which engages a face on one of 
the ears 22, while the other end of the bolt 23 45 
has- a lock washer 24 and a nut 25 secured there 
on which press against a face of the other of the 
ears to draw the ears together and thereby con 
tact the body about the member 18 to lock it 
in the position to which it is adjusted. 50 
The member l8 has formed thereon an an 

nular surface in the form of a narrow annular 
shoulder or bead 26 which is arranged substan 
tially concentric of the seat rib 5. The surface 
26 is of smaller diameter than the surface 6 on 55 
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2 
the body I, and engages the disc 9 at one face 
of the diaphragm unit 8 in a region radially in 
wardly of the region at the other face of the 
diaphragm unit engaged by the shoulder 6-. 
When the member I8 is advanced in threads 

of the body H, the surface 26 presses against the 
face of a disc 9 so that the marginal portion of 
the disc 9 at the other face of the diaphragm 
unit 8 presses against the surface 6 and forms 
a seal therewith to prevent ?ow of ?uid under 
pressure around the periphery of the diaphragm, 
and to prevent further movement of the mar 
ginal portion of the discs 9 towards the seat 
rib 5, while the central portions of the discs 9 
are de?ected towards the seat rib 5 so that the 
seating element in engages and seats upon the 
face of the seat rib 5 to cut offv communication 
between the chamber 39 at the face of the dia 
phragm unit 8 outwardly of the seat rib ‘5, and 
the passage 3! within the seat rib 5. As the 
seating element it is held away from the discs 
9 by the spacer i3, the seating element It] may 
move slightly relative to the discs 9-, and there 
by adjust itself to the seat rib 5so that the seat 
ing‘ element can engage the face of this seat rib 
throughout its entire circumference. 
This horn incorporates means for supplying 

?uid under pressure at a restricted rate to the 
chamber 39. This means comprises a threaded 
opening formed in the body I and in which is 
secured one end of a pipe-33 leading from'a 
source of ?uid under pressure, not shown, while 
this pipe may have interposed therein a valve, 
not shown, for controlling the ?ow of ?uid 
through the pipe. .- ‘ ' r » 

The end wall of the threaded opening in the 
body I has a restricted opening or port 34.there-' 
in through which?uid may?ow at a restricted 
rate to the chamber 30, while a small drain pas 
sage 35 leads from the lower portion of the cham 
ber 39 to the atmosphere to'permit moisture 
which may accumulate in the chamber’ 30 to 
drain therefrom. - ~ - 

The member 18 has a vent passage 38 extend 
ing therethrough to permit?uidto flow between 
.the atmosphere and the chamber between the 
member [8 and the face of the diaphragm unit 8. 
In operation, on the supply'of ?uid under pres 

sure to the pipe 33, ?uid ?ows at a restricted rate 
through the port 34 to the chamber 39. At this 
time the seating element lllris held in engage 
ment with the face of the seat rib 5 by the ?exible 
discs 9 to prevent ?ow of ?uid from the chamber 
39 to the passage 3! within the horn bell 2. Ac 
cordingly, on the supply of ?uid under pressure 
.through the choke or restricted 'port~34,> there'is 
an increase in the" pressure of the ?uid in the 
chamber 30, with a corresponding increase in 
the force exerted on the discs 9 ‘ofthe diaphragm 
unit 8 tending to move seating'element- H] away 
from the face of the seat rib 5. e- - ' ‘ 

The discs 9 of the diaphragm unit 8 are con 
structed so they will not yield until the pressure 
of the ?uid in the chamber 39 increases to a ‘pre 
determined value. The chamber 39 is of relative 
ly small volume, however, andv the'p'ressure of the 
?uid therein will quickly build up to- this value, 
whereupon the central‘portions of the discs 9 of 
the diaphragm unit B’are moved to the left, as 
viewed in the drawing, thereby moving the seat 
inkg 5element l9 away ‘from the face of the seat 
r1 . ' 

On movement of the seating element l9 away 
from the face of the seat rib 5, ?uid may ?ow ‘ 
from the chamber 30 past'the seat rib 5 to the 
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passage 3| within the horn bell 2. Fluid may 
?ow past the seat rib 5 throughout the entire 
circumference thereof, and, therefore, ?uid may 
?ow from the chamber 30 at a substantially more 
rapid rate than ?uid is supplied to the chamber 
through the port 34. Accordingly, on movement 
of the seating element l9 away from the seat rib 5 
there is a reduction in the pressure of the ?uid 
in the chamber 39, and a corresponding reduction 
in the force exerted on the discs 9 of the dia 
phragm unit 8 tending to move the seating ele 
ment In away from the seat rib‘ 5. 
However, the mass of the various parts of the 

diaphragm unit 8 is such that once the seating 
element l0 starts to move away from the seat rib 
5 it will continue to move in this direction even 
though the pressure of the ?uid in the chamber 
30 is reduced by ?ow past the seat rib 5 to- a value 
substantially lower than that required to initiate 
movement of the seating element in this direc 
tion. Accordingly, the seating element [0 will be 
moved away from the seat rib» 5 far enough to 
open a communication of large ?ow capacity 
through which ?uid is released from chamber 30 
to the passage 3| within the horn bell 2, and the 
pressure of the ?uid in the chamber 30 is quick 
ly reduced to a low value, even though ?uid under 
pressure continues to be supplied thereto through 
the port 34. 
When the seating element I0 is moved away 

from the seat rib 5, the discs 9 of the diaphragm 
unit 8 are stressed, and the farther they are de 
?ected the greater their resistance to further 
movement, After a predetermined deflection of 
the central portion of the discs 9 of the dia 
phragm unit 8 their increasing resistance to fur 
ther de?ection, and the decreasing force exerted 
by the reducing ?uid ‘pressure in the chamber 
39, operate to prevent further movement of the 
diaphragm unit 8 in this direction, and the discs 
9, because of the inherent resiliency of the mate 
rial of which they are constructed, tend to return 
to their former position and vmove the seating 
element It towards the face of the seat rib 5. 
On this movement of the diaphragm unit 8 

there is a reduction in'the rate of escape of ?uid 
from the chamber 39, ~and'an accompanying in-_ 
crease in the pressure of the ?uid in the chamber 
39. However, the mass of the various parts of the 
diaphragm unit 8 is such that once the discs 9 
start to move the seating element I9 towards the 
seat rib 5, they will continue to move the seating 
element in this direction against the increasing 
?uid pressure in the chamber 30, and will move 
the seating‘ element into engagement with the 
seat rib 5. ' 
On movement of the seating element In into 

engagement with the seat rib 5, the escape of ?uid 
from the chamber 30 is cut off, and because of 
the continued supply of I ?uid under pressure 
thereto through the port 34, there is a rapid in 
crease in the pressure of the ?uid in the chamber 
39, and a corresponding} increase in the force eX-_ 
erted by this ?uid upon the discs 9 of the dia 
phragm unit 8. 
The pressure of the ?uid in the chamber 39 

will’ quickly increase to the value sufficient to 
cause movement of the diaphragm unit 8 away 
from the face of the seat rib 5, and the cycle of 
operation described in detail abovev will again be 
repeated. 
In operation, movement of the discs 9 of the 

diaphragm unit 8 will occur at a rapid rate, and 
the repeated movement of the seating element l0 
towards and away from the seat rib 5 will cause 
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vibrations of the air column in the passage 3| 
within the horn hell 2, and thereby cause the 
horn to emit an audible sound. 
The vibrations of the discs 9 of the diaphragm 

unit 8 will continue as long as ?uid under pres 
sure is supplied to the pipe 33, and when the sup 
ply of fluid through this pipe is cut off the discs 9 
will hold the seating element ID in ‘engagement 
with the seat rib 5 substantially as shown inFig. 
l of the drawing. 
On the supply of ?uid under pressure to the 

chamber 30, ?uid ?ows therefrom at a restricted 
rate through the drain passage 35, but the ?ow 
capacity of this passage is such that the escape of 
?uid under pressure therethrough is without con 
sequence. 

The rate of vibration of the diaphragm unit 8, 
and therefore the tone of the note produced by 
the horn, may be regulated by adjusting the 
member [8. When‘ this member is advanced in 
the threads I‘! in the body I, the diaphragm discs 
9 are ?rst de?ected until the seating element l0 
engages the seat rib 5. Further movement of 
the member. l8 causes the discs 9 to exert a 
pressure on the seating element ID to press the 
element against the seat rib with a force de 
pendent upon the extent of movement of the 
member l8. On an increase in the force exerted 
to press the seating element It! against the seat 
rib 5 there will be a corresponding increase in the 
pressure to which the ?uid in the chamber 3i! 
must increase before the seating element [0 will 
be moved away from the seat rib 5, while there 
will be a similar change in the conditions neces 
sary to effect movement of the seating element 
In towards the face of the seat rib 5. 
When the member 18 has been adjusted to pro“ 

duce the desired tone, it may be locked in the 
adjusted position by means of the bolt 23 and nut 
25 which contract the body portion I about the 
member l8. 

It will be seen that the diaphragm unit of the 
horn provided by this invention is constructed of 
a plurality of thicknesses of material. Accord 
ingly, the diaphragm unit is much stronger than 
one formed of a single thickness of material, 
and will withstand long periods of operation with 
out breaking. 

It will be seen also that the horn provided by 
this invention incorporates adjusting means by 
which the force exerted by the diaphragm to press 
the seating element to the seated position may 
be adjustably varied to thereby permit the tone 
of the note produced by operation of the horn 
to be correspondingly varied. 
In Fig. 4 of the drawing there is shown a 

modi?ed form of construction provided by my 
invention. In the form shown in this ?gure, the 
horn has a body la which is similar to the body 
of the horn shown in Fig. 1, and has a chamber 
therein in which is mounted a diaphragm unit 
8a, which is substantially identical in construc~ 
tion with the unit employed in the horn shown in 
Fig. 1. The body la of the horn has a bore 
therein, the inner face of the wall of which is 
substantially concentric with the seat rib sur 
rounding the end of the horn bell, not shown, 
while ‘an annular ring 40 is mounted in this 
cavity against a shoulder formed on the body la. 
The ring 40 has a concave frusto-conical face 

thereon which is adapted to be engaged by the 
marginal portion of the disc at one face of the 
diaphragm unit 8a. 
The horn shown in Fig. 4 includes another an 

nular ring 42 having a convex frusto-conical face 

3 
thereon, the radially inner portion of which is 
adapted to engage the disc at the face of the dia 
phragm unit 8a opposite from the face engaged 
by the ring 40. 
The cavity in the body 

of a cover plate 43, which is held in place by a 
plurality of cap screws 44, one of which is shown 
in the drawing. The cover plate 43 has formed 
thereon an annular ?ange 45 which extends 
within the cavity in the body la, while a plurality 
of shims 41 in the form of thin sheet metal rings 
are interposed between the ?ange 45 and the 
ring 42. 

_ When the cover plate 43 is secured in position 
it causes the ring 42 to press against the face of 
the disc at one face of the diaphragm unit 8a 
while the disc at the other face of the diaphragm 
unit is pressed against the ring 40 with the result 
that the central portion of the diaphragm unit 
is de?ected towards the seat rib on the body I a 
in‘ substantially the same manner as the dia 
phragm unit 8 of the horn shown in Fig. 1 is 
de?ected. ' 

“The frusto-conical faces on the rings 40 
and 52 provide clearance so that the discs of 
the diaphragm unit 8a may ?ex freely. Thus, 
as is clearly shown in Fig. 4 of the drawing, the 
inner margin of the ring 40 is spaced from the 
face of the diaphragm unit so that the dia 
phragm unit may be de?ected by the ring 42 
when force is applied to the ring 42. Similarly, 
the peripheral portion of the face of the ring 
42 is spaced from the face of the diaphragm 
unit 811 so that movement of the peripheral por 
tion of the diaphragm unit, such as occurs during 
?exing of the discs of the diaphragm unit when 
the device is operated, will not be obstructed. 
In addition, the sloping faces on the rings 40 

and 42 result in a gradual change in the areas 
of contact between the rings and the faces of 
the diaphragm unit on ?exing of the discs of 
which the unit is constructed. It also results in 
a gradual change throughout the areas of con_ 
tact between the rings and the faces of the dia 
phragm unit of the degree of pressure between 
the engaging surfaces. This is advantageous as it 
prevents concentration of stresses in an extremely 
narrow zone in the discs of the diaphragm unit 
which might result in cracking and failure of 
the discs. 
The shims 41 provide means by which the de 

gree of de?ection of the diaphragm unit 8a may 
be adjustably varied if desired. In order to 
change the degree of de?ection of the diaphragm 
unit 8a, shims 41 are either added or removed 
from between the ?ange 45 and the ring 42. 
In operation the form of horn shown in Fig. 

4 of the drawing is substantially the same as that 
shown in Fig. 1 of the drawing. 
While two embodiments of the improved pneu 

matic horn provided by this invention have been 
illustrated and described in detail, it should be 
understood that the invention is not limited to 
these details of construction, and that numerous 
changes and modi?cations may be made without 
departing from the scope of the following claims. 
Having now described my invention, what I 

claim as new and desire to secure by Letters 
Patent, is: ‘ 

1. In a horn device, in combination, a hollow 
body having an annular seat therein, a ?exible 
diaphragm cooperable with said annular seat, 
said body having an annular shoulder engaging 
one side of said diaphragm at the peripheral 
marginal edge thereof in a manner to provide 

la is closed by means 5 
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for rocking movement of said edgeon said shoul 
der, a member attachable to and adjustably mov 
able with respect to said, body and having a thin 
annular projecting portion engaging the side of 
said diaphragm opposite to that engaged by said 
annular body shoulder and on a diameter appre 
ciably smaller than that of said annular body 
shoulder, said thin annular projecting portion 
spacing said diaphragm from said member ra 
dially outwardly of said thin annular projecting 
portion, and. means for admitting ?uid pressure 
to one side of said diaphragm to cause vibration 
thereof with respect to said annular seat. 

2. A horn device as claimed in claim 1 further 
characterizedby a seating element being attached 
to the diaphragm and being normally held in 
engagement with said annular. seat by the tension 
produced in the diaphragm due to engagement 
of said thin annular projecting portion with said 
diaphragm. 

3. In a horn device, in, combination, a body 
having an annular seat rib thereon, a ?exible 
diaphragm associated with said body, said body 
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having associated, therewith, an annular concave 
frusto-conical surface of larger diameter than 
said seat rib and arranged substantially con 
centric thereof, said surface being arranged so 
that. the radially outward portion only thereof 
engages the peripheral marginal edge of one face 
of the diaphragm to provide for rockingvmove 
ment of the diaphragm edge on said radially out 
ward portion, a member associated with said 
body and adjustable relative thereto, said ‘mem 
her having thereon an annular convex frusto 
conical surface substantially concentric of said 
seat rib and arranged so that on adjustment of 
said member relative to said body the radially 
inward portion thereof only engages the other 
face of the diaphragm radially inwardly of the 
region engaged by the other frusto-conical sur 
face to de?ect the central portion of' said dia 
phragm against said seat rib, and means for 
supplying ?uid under pressure to the area at the 
face of the ‘diaphragm on one side of said seat 
rib. 

DAVID PATTERSON. 
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