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To all whom 1t may concern:
Be it known that I, Uscar

citizen of the United States, residing at the

borough of Manhattan, in the city, county,

5 and State of New York, have invented cer-

10 part thereof.

tain new and useful Improvements in Me-
chanical Horns, of which the following 1s a
specification, reference being had therein to
the accompanying drawings, which form a

My invention relates to mechanical horns
and more particularly fo a type thereof em-

ploying a mechanically flexed diaphragm.

The ~-main. object of ‘the.invention 1s t0.

15 provide a horn of this character which’ will

develop sound ‘waves in volume sufficiently
oreat to adapt the device for signal- purposes

*h connection with boats, marine protection

stations. or in fact any and all connections |

20 where sound waves of high frequency are

" gubstantial distances.

required -for the purpose of penetrating to

_ is to provide a device

A still further object
of this character:employing a plurality of

25 diaphragms actuated synthetigally and pro-

30
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sorbing any -substantial

-

nism actuating same as to permit
anobstructed vibration of both diaphragms

jecting the sound waves through an ampli-

fier common
quantity of the
sound waves. : ‘

A still further object is to provide a de-
vice employing a plurality of diaphragms
which may‘be operated by a simple and com-
pact mechanism common to both of said dia-
phragms, thus mnsuring uniformity 1n the
actions of the diaphragms. ' |

A still further object 1s
and arrange the diaphragms

to' so construct
and the mecha-
the free

irrespective of the position of thé actuating
mechanism relative thereto.

‘A still further object is to provide a horn
of this character employing a plurality of
oppositely disposed parallel diaphragms and
a votary haminer, the axis of which 18 per-

- pendicular to the axis of said diaphragns,
.thus causing. said hannner 1

o impact with
both diaphragms simultanecusly (o develop
sound waves by simitiltaneous flexure of both
diaphragms, wherein the saidl hammer 1s 80
constructed as to recede wilh the diaphragm

‘1 case of a loss of syhthetic operation be-

~ tween -cither of the diaphragins and the

it
ot

hammer. ., L o
A still further object.is to provide in a
horn of this character employing a dia-
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to both diaphragms without ab- |
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| under the force of the

! :

‘casing of the horn

phragm and a rotary hammer, the axes of -
said hammer and diaphragm being. perpen--.
dicular to each other, wherein the impaet >
head.of the hammer is capablé of movement 6¢C
axially of the diaphragm thus causing the.
centrifuaal force developed by the rotation

of snid hammer to aid in the restoration of

the impact head to normal after it has been

cansed to recede with the diaphragm.
A still further object is to-ptovide a horn :

of the character immediately above specifiéds-.

“wherein the.centrifugal force!will be sup- -

plemented by means-tending::to - normally -,
project the: impact.-head .of tife’ . hammer:to
its full operative position. .. 4o -

A -still further object is to pr_mfide.;;in a
horn of this character a- hammer mpact.
member -which is ‘capable of receding with -~
the diaphragm upon the |

+

70

reflex. action thereot 75

in case of a loss of the synthetic-operation: s

of #hese parts, said 1mpact member: being so
constructed and arranged as to, not recede
ympact: ilfﬁexmg the,...
still: Elﬁhéiiébbjectj Is to.
provide a‘horn of this -charactéer the com-
struction and design of which will be sach
as to permit of its production at a low cost. .
The invention consists primarily i 'a me-
chanical - horn embodying therein a plu-

diaphragm: And a.

-+

‘member arranged between, and adapt-
ed to impact with and vibx;a.te;b_(jtlif“oif',r;{said
diaphragms, the axis of said unpact mem-
ber being perpendicular

upon the outside of each said diaphragipn
and a sound outlet common to both of said

chambers, and an amplifier ‘communicating .
with said sound outlet; and in" such other
novel features-of construction and combina-

L he

tion of parts-as are hereinafter set forth’and, -

described, and more p’artic.ulal‘gf pointed
out in the claims hercto appended.
Referring to the drawings:~Figure 1 1S
+ horizonial section thirough the diaphragm
box, the amplifier or horn being shown 1n
clevation; Fig, 2 15 a detailed - view on a
larger scale of the hammer mechanism and
the impact portions of the diaphragms,and,
Fig. 8 is an end view of the mechanism
shown in Tig. 2. A
Like letters refer to like parts throughout
the several views. I
In the embodiment of my invention shown
have shown at a the outer

in the drawings, I
having at the front there-

850 .

85
rality of parallel. diaphragms, a.rotary am-
pact |

to-the axe- of said 90
diaphragms, a casing-having a chamber. -,
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~ing the projection of the sound waves to a
direction

2

of, the sound outlet opening b, in communi-

cation with which is the amplifier or horn

proper ¢. Mounted within the casing « 1S
drum d carrying the rings ¢ f, or other

means securing the edges of the flexible dia-
phragms ¢ ¢’ 1n relation )
sole function of this'drum is to support the
diaphragms, and the motor actuating the

“hammer, although if desired, in the interests

of compactness of structure, said motor may

be mounted within the casing a exteriorly of

said drum, said drum being provided with
suitable bearings for the shaft of said motor.
This manner of mounting a diaphragm af-
fords an inert body of air of fixed volume
rearwardly of each diaphragm thus limit-

forwardly of said diaphragms.
Within the casing a¢ and inclosing the ends
of the drum d, are casings forming the

‘branch chambers A A’ containing the air
‘column, against which the diaphragms

_ . g9
~.act, these chambers converging toward tﬁe

sound opening b so as to combine and pro-
ject the sound waves through said ﬂpeninﬁ
into the amplifier ¢. It will be observe

~ that by this arrangement the conditions for-
" wardly of each diaphragm are the same, and
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‘the diaphra
impact imémber of the hammer therewith.

- - the drum d,

‘its being
.ny other desired source of power may be

that the combined sound waves of both of
sald dia&hragfns are concentrated and de-

livered through the said sound opening b,
the construction and arrangement- of the
walls forming the branch chambers 2 A

tending. to amplify the sound waves before

their escape through the said opening. The
branch chambers & A’, of the chamber with-
in the casing a, containing the column of air

against which the diaphragms act, afford a’

construction . wherein the combined action
of the two diaphragms is on substantially
the same column of air which when said
diaphragms are vibrated, will result 1In an
volume of sound waves of sub-
stantially the same frequency and duration
and will avoid interferénce with either dia-
phragm from the other. c

Each diaphragm g g% carries a wear plate
or impacft fnem

sure. the maximum vibrat_ions of
from the engagement of the

sions to

Mounted within the casing @, or within
as desired, is an ordinary elec-
tric motor 7, the terminal wires j" j* of
which extend through the said :drum and

the casing-a'to a battery or other source of
power not shown. While an electric motor:

1s the preferred source of power, owing to

constantly in readiness for use,

employed. ' -

‘arried by the motor shaft £ are a plu:
rality of radially exténding hammer arms
m m’, preferably two in number, said arms,

to said drum. The |

'iﬁat while normally projecting beyond the

in.the form of disks thus facilitating

r ¢ ¢ “centrally thereof,
‘said impgct/ member being of small dimen-

079,245

| owing to the fact that the axis of said shaft

/: is perpendicular to the axes of the dia-

- phragms ¢ ¢’, extending into close juxtapo-

cition to the impact members ¢ 4 on the said
diaphragms. | - | -

" To insure the highest efliciency it 1s es-
sential to. provide clearance for the free |
vibration of the diaphragms ¢ g’ as-inter-
ference with such vibrations from the ham-
mer mechanism would lead to a loss in vol-
ume of the sound waves resulting from the
flexure of the diaphragms by the¢ actuation
of the power mechanism. - Inasmuch as 1t 1s
necessaryan order to flex the diaphragms, for -
the development of the sound waves, that
the impact member should project to a point -
beyond the normal plane of the 1mpact mem-

70

70

30

‘bers 7 ¢%, it will readily be understood that,

owing to the high frequency of the vibra-
tions of said diaphragm, it will be practi-
cally impossible to synchronize the move-
ment of the hammer mechanisin with such
vibrations. Hence it becomes necessary to

construct and arrange the hammer heads

89

80

normal plane of said 1mpact members so as

to secure the - desired flexure of the dia-
hiragms, with the operation thereof, said
ammer heads, if-engaged by the diaphragm

-

upon the reflex action thereof, will recede 95

from their normal position with the dia-

phragm, and thus avoid any material inter-
ference . with the vibrations of the dia-
phragms or the frequency-and duration of
the sound ‘waves resulting therefrom. To 100
accomplish this result, I preferably use the

arms m m’ bifurcated at the ends and form

| slots in the. fork thus formed, to accommo-

date the trunnions 7’ on the hammer headsn, -
thus permitting the reciprocation, of said 105
hammer heads and at the same tume per-
mitting the rotation thereof under tlie force

of the Impact in a manner to minimize wear

on said head. Said heads n are preferably
the 110
rolling contact above referred to and at the
same time securing a cam-like action upon

the diaphragm. 1ile the weight of the
hammer heads and the rapid rotation of the
arms m m’ will, through centrifugal force, 119
tend to project these heads toward the dia-
phragms to the full extent permitted by the
slots in° which the. arbors #” move, 1 have

found that this. force unaided, will not re-

store these heads to normal after they have 120
been pushed radially toward the shaft . by
either diaphragm, rapidly enough to securc

the uninterrupted, successive flexures of the
diaphragm. To obviate this- difficulty, 1
form in cach arm m m’ below the head n a 125
spring seat in which is mounted a Jieht
spring o tending to normally project its
head 7 into a position where it will engage

the impact members 7 7', !

In operating the device it is merely ncces- 130
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' ary {o clo% the urcmt thmugh the texml-'f
nals j° j* causing the motor j to rapldly ro-

tate the shaft % and the arms m-m’ Carrying
the hammer heads n. CAs thbae arms o otate

the said heads,” passmcr the riormal plane of
- the impact membels z ¢
‘both diaphrams. ¢. ¢~ t0 substantmlly the |
- same extent, thus setting up vibrations in
both dmphl agms and developmg sound
waves furwardly of each and’. within the-
Such vibrations will
correspond, in frequency and duration unit-

branch chambers hh.

ing. within the casing ¢ adjacent to ‘the

~sound opening & throu crh which they passto
The motor and.the haromer
mechanism not’ being within the column of |
air influenced by the vibrations. or flexure
—.of said dmphmn‘ms the sound’ ‘waves: are |
not modified or affected in any way by the

the amplifier ¢.

actuation of thls mechamsm or. the vibra-
tions inecidental thereto."

to, there is a pressure exerted substantially
1"'1(113]1}7 ot the shaft £, upc}n the heads =

by .either diaphragm ¢ ¢’ upon its reflex

action, this pressure, acting directly against

-the said springs, will ‘cause the hammer**
heads to recede .with the diaphragm, the
springs o restoring them to their normal po- -
sition immediately so that before the com-
pletion of the half revolution bétween the-
impacts the heads will be reatored to thelr._
'operatwe position.

The mrangement of the dlametrlcally op-.
-p031te arms simultaneously.

contacting with

 the paralle’ diaphragms, w111 with an ordi-
“nary motoi cunning at from twelve to eight-
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een hundred revolutions per -minute, im-

,']mlt double this number of vlbratmns fo the
dmphr‘wm by a direct impact, thus increas-

ing both the frequency and volume of the

sound waves developed over the use of a
single diaphragm and a single impact mem-

ber. -The result is sound waves of high
frequency and - high powers of penetration

-.ucouplerl with' Jarge volume which in con-
Jjunction with an f)]:dmmv amplifier adapts
,-the device to vartous uses as signals .,
The long leverage at- which the hammer |
| 1mpact -
| adapted to vibraté both of, S‘lld dlaphragms

head% n a(,t fﬁrthemmre insures .a suffi-
ciently. sharp impact to insure the rapid

flexure of the dinphragm and vibrations of.'?'

hagh frequcm'*v th s mcrmsmﬂ' tne vnlhm&"_stem fmd hdmmer hE’ld ﬂpﬂl?)le of move--_

, simultaneously flex | of same.

‘The ‘axis of the:
shaft &, being perpendlcular to the axes Oi_---'
the dmphmgms g ¢’, and the arms m m/,
when flexing thé diaphragm, being in 511b—~_-_
stantial alinement with tlie axes of said dia- | .
phragms, it becomes: apparent that the dia-
. phragms will be under all conditions simul--
- taneously flexed, although by a wiping ac-
 tion which' Wﬂ} dew’elc:p side ‘pressure -upon
the arbors 7’ of the hammer heads » to an
‘extent to avoid such reactions upon said.
~heads as to cause them to recede against the |
- tension of their springs o.

- addition to the side pressure above referred:

‘If, however, in

“discharged- through -said sound outlet, _
an ﬂmphﬁel COITIII’lHIlICHfIIlU‘ Wlth the S&ld:_
' -.:mmd outlet, T O

of the sound Waves dweloped Wlﬂl the con—;_

of dliphmﬂms and the mmultaneous ﬂexure

sumption of a given quantity of power, in
| addition to that increase in the volume of
--_?:_-bmmd waves incidental to the multiplication

T am aware that it is old to develop smmd-.ff

“waves by the mechanical vibration of a dia-
phragm, and I do-. not intend to- cla;lm such
“broadly. I believe, however, it is broadly
new to combine a. plurahtv of diaphragms
| with' a hammer mechanism slmultaneouslyf
ﬁexmg both diaphragms which diaphragms
‘act upon the same. column of air. a,nd I in-:
_',,tend to claim such broadly. I -
It 1s not my intention to 11m1t the mven—;;._
‘tion to the premse detaills ‘of constructmn R

75

shown in the accompanyinoe: dra.wmcrs i

being apparent that such may be modlﬁed {ﬁ' |
- without departing from the splrlt and scope

- ‘85 . .
of the mvention. S

Ha,vmtr descrlbed the mventlon I Wha;t I

and-

claim as new, and deswe to have pmtected',
:by Letters Patent, is;—" Tl

1. A mechianical horn embodvmg therein
‘a plurality of parallel diaphragms, a rotary
‘impact member  arranged between
""ldil}:)tEd to vibrate poth of, said dlaphragms |
a casing having a ch'l,mber upon the: outside -
| of- each said diaphragm and a sound outlet
“comnion to- both of said chambers and an . -

amplifier commumcatlng Wlth the sald..

-sound outlet | 8 o
90 A mechamcal hcrrn embodylnrr therem_‘.' |
“a drum the ends of which are inclosed by a
plarality of parallel diaphragms, whereby an -

100

mert column {)f alr 1s formed between said - E

3. A mechamcal hoen embodwng therem |

member . arranged .between,

dmphr agms, a rotary: impact member, ar- =
‘ranged betweeni, and adapted to-vibrate both
of, said. dmphr‘wms ‘a casing having a
| (*hﬂmber upon the- outside .of each said dia-
phragm and a sound outlet common to both
-of said chambeis and an amplifier commu-
| nlmtmn ‘with the said sound outlet.- |

105

110 .
a2 ]:)lurahty of parallel dmphraﬂms a rotary .
| 1mpact
'.;1cLu:>ted to vibrate both of, said. dlaphmﬂms ,
‘a. casing having a sound outlet, a large
“chamber adrw{mt to said qutlet and bmnch
chambers extending from  said last men-.
tioned chambes forwqrdlv of each of-said.
diaphragms whereby a single column of air
18 formed wiiich is simultaneously dlsplaced "
by both of said diaphragms, and. said sound

and

s

waves will be collected and simultaneously -

4. A mwbamcal horn E‘I”‘lbf)dVIIlU therem
member arranged betwepn and

said Impact member comprlsmd a. rotary

and .

125
a plurality of pmm]lel diaphragms, a rotary_ o

0 .*.'.




of the latter, a casing having a chamber
diaphragms |
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adapted to vibrate both of, said diaphragms,

GO

said head 1s

oppositely disposed, radially

Tecede with either of

of

4

‘ment relative to said stem and normally pro-
jecting beyond the planes of said diaphragms,

whereby said head is adapted to recede with

either of said diaphragms upon an engage- |

ment of these parts upon the reflex action

upon the outside of each of said
and a sound outlet common to both of sald
chambers, and an amplifier communicating
with the said sound outlet.” = = -

5. A nechanical horn embodying therein

a plurality of parallel diaphragms, a rotary

impact member arranged between, and

adapted to vibrate both of, said diaphragms,
said impact member comprising a plurality
~of rotary
hammer head capable of movement relative
to said stem, and normally projecting be-

stems each said stem carrying a

yond the planes of said diaphragms, whereby
adapted to recede with either
of said diaphragms upon an eéngagement
of these parts upon the reflex action of the

latter, a casing having a chamber upon the
outside of each of said diaphragms and a

sound outlet common to both of said cham-

bers, and an amplifier communicating with

the said sound outlet.

. 6. A mechanical horn embodying th’er:e.in
" a plurality of parallel diaphragms, a plu-
30

rality of oppositely disposed, simultaneously

rotafable impact members, arranged between
and adapted to simultaneously engage and
vibrate both of, said diaphragms, a casing.

having a .chamber upon the outside of each
said diaphragm and a sound outlet common
to both of said chambers, and an amplifier
communicating with the said sound outiet.

7. A mechanical horn embodying therein

a plurality of parallel diaphragms, a rotary
impact member arranged between, and
adapted to vibrate both of, said diaphragms,
said impact member comprising a pair ot
projected stems
and a hammer head on each stem capable of
movement relative to said stem and nermally
projecting beyond the planes of said dia-
phragins,

an engagement of these parts upon the re-
flex action of the latter, a casing having a

chamber upaon the outside of each of said
‘diaphragms and a sound outlet common to

both of said chambers, and an amplibier
communicating with the said sound outlet.
8. A mechanical horn embodying therein
a plurality of parallel diaphragms, a rotary
impact member arranged between, and

siid impact member comprising a rotary
stom and a hammer head capable of move-

‘ment relative to said stem and a spring act-

ing on said head to normally project it be-
vond the plaues of said diaphragms, where-
by said head is adapted to recede with either

il

‘upon the reflex

common to both of said cnambers

whereby said head 1s adapted to
said diaphragms upon

“said impact member ecomprising

snid diaphragms upon an engagement of |

979,245

1 these Tpa-rts upon the reflex action of the lat-

ter, a casing having a chamber upon the

outside of each of said diaphragms and a

sound outlet common to both of said cham-

bers, and an amplifier communicating with
the said sound outlet. BT
‘9. A mechanical horn embodying therein

a‘plurality of parallel diaphragms, a rotary
ani
‘adapted to vibrate both of, said diaphragms, 7

impact - member arranged between,

said impact member comprising a. rotary
stem and a hammer head rotatably mounted

in and capable of movement relative to said

70

stem and a spring acting on said head to

normally project it beyond the planes of .

said - diaphragms, whereby said head 1s
adapted to recede with either of said dia-

phragms upon an engagement of these parts
having a chamber upon

mon to both of said chambers, and an am-
plifier communicating with the said ‘sound
outlet. = __ B .
- 10. A mechanical horn embodying therein
a plurality of parallel diaphragms, a plu-
rality of oppositely disposed, simultanecusly

rotatable impact members arranged between,

and adapted to simultaneously engage aned

vibrate both of said diaphragms, the axis of

rotation of said impact members being per-

action of the latter, a casing-
_ the outside of each
of said diaphragms and a sound outiet com-.

o
o

85

60

pendicular to the axes of said diaphragms, a

che ber upon the outside
a sound .outlet
and an

amplifier communicating with sald sound
ouflet. o S |
11. A mechanical horn embodying therein

a plurality of parallel diaphragwms, 2 rotary
impact member arranged between,

casing having 2 |
of each said diaphragm, and

said impact member comprising a shait, the
axis of which is perpendicular to the axes
of said diaphragms, a pair of oppositely clis-

posed, radially projected stems and a ham-

mer head carried by, and capable of move-
ment relative io, each of said stems, and nor-
mally projecting beyond the planes of said
diaphragms whereby said head 1s adapted

to recede with either of smd diaphragms .
upon an engagement ot these parts upon the

reflex action of the latter, a casing having a
chamber upen the outside of each sa1cl dia-
phragm, and a sound outlet common to both
of said chiambers, and an amplifier commil-

‘nicating with said scund outlet.

" 19. A mechanical horn embodying therein
a plurality of parallel diaphragms, a rofary
impact member arranged between, and
adapted to vibrate both of said diaphragms,
| > @ rotary
stem the axis of which is at right angles to
the axes of said diaphvagms, a hammer head

capable of movement relative to satd stem,
and a spring acting on said head to normally

and.
adapted to vibrate both of shid diaphragms,

100

105

118
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125
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project it beyond the planes of said dia-
phragms, whereby said head is adapted to

recede with either of sa1d diaphragms upon

- an engagement of these parts upon the reflex

100 1
~ a plurality of parallel diaphragms, a rotary

‘15

action of the latter, a casmg having a cham-
ber upon the outside of cach of said dia--
phragms and a sound outlet common to both
of said .chambers, and an amplifier commu-- _

-~ | phragms and terminates within said drum 1n
substantial alinement with said diaphragms,
impact members carried by said diaphragms
respectively, a plurality of diametrically op-

nicating with said sound outlet. =
13. A mechanical horn embodying therein

impact membér arranged between, and

adapted to vibrate both of said diaphragms;
-sald impact member comprising a rotary
‘stem, the axis of which 1s perpendicular to
- the axes of said diaphragms; a disk hammer

‘head rotatably mounted in, and capable of.

| . - ‘ Ry
~movement relative to, sald stem, and a

25

- 30

. spring actin

.20 ject it beyqnﬁ

o on said head to normally pro-

upon the outside of each of said diaphragms,
and a sound outlet comimon to both of said

chambers, and an amplifier communicating
with said sound outlet, = . o
- 14. In a mechanical horn, the combination

with a casing having a sound outlet and in-
terior partitions forming an air column hay-
ing two branches, communicating with said

sound outlet, of a drum the ends of which,

~dadjacent to said branch chambers are in-

35

closed-by a plurality. of parallel diaphragms

the planes of said diaphragms,
‘whereby said head 1s adapted to recede with |
either of said.diaphragms upon an engage-
ment of these parts upon the reflex action
~of the latter, a. casing having a chamber

i

| with said sound outlet.

i

|

:

tween said™ diaphragms,

‘hea

- Witnesses:

whereby an inert column of air is formed be-
and sald
phragms when flexed outwardly, act upon
substantially .the same column of ailr, raised
impact members carried by said diaphragms

dia-

410

‘respectively, a motor mounted within said
casing, the shaft of which motor is substan-

tially perpendicular to the.axes of said dia- - .

posite, radially projected bifurcpted arms

i5

carried by said motor shaft, each said arm .

having mounted in the fork therecf a disk
hammer head having trunnions mounted in

elﬁhdgatedslotsin said arms, ‘whereby said
s are capable ‘of movement relative to

50

said arms, & spring normally projecting said

head beyond thé normal plane of either of

o0

said diaphragims, whereby said heads, by a
wiping engagement with said impact mem- |
bers of said diaphragms, will flex said dia-'

phragms, but will be caused to recede with . .

said disphragms by a substantially radial

thrust thereon through the reflex -action
thereof, and an amplifier communicating

e )

In witness whereof,

I have héreuntd af-

fixed my_signature, this 20th day of May,
1910, in“the presence of two witnesses.

. Orro Muxg,
F. T. WENTWORTH.
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