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To all whom it may concern:

Be 1t known that I, Oscar C. ArLirz, 2
citizen of the United States, residing in the
borough of Manhattan, in the city, county,

5 and State of New York, have invented cer-
.- -tain new and useful Improvements in Me-

i
L

_ -chanical Horns, of which the following 1s |
- ..a.-gpecification, reference being had therein
-¢-. to the accompanylng drawings, which form

A0 -‘a]gaﬂ; thereof.
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A

- ﬁ{{%d more particularly to a t‘y}Je thereof em-
.“bodying therein a mechanica

. phragm. A
- The main object of my invention is to pro-

invention relates to mechanical horns

™

ly flexed dia-

" vide a horn of this character, the arrange-

* . -ment of which will be such as to permit
. mmplicity .and compactness of  structure
% while ‘1nsuring® the production of sound

_T._-r_i;:
g

.20

waves in volume and intensity suflicient to

"adapt the device to signal purposes.
.. A -further object of the _invention is to
= E:ovide a horn. of this character wherein the
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"horn of this character « hammer. member

45

- they will not interfere with the reflex action |

50

mmer member will cause a rapid flexure
of the diaphrsgm without likelihood of in-
terfering with the reflex action thereof.

A still further object is to provide a horn
of this character wherein the hammer mem-

‘ber while having a sharp impact twith a.co-

operating impact member carried by the
diaphragm, will be cagable of yielding un-
der the reflex action of the diaphragm in a
manner to avoid material interference with
the. vibrations thereof. |

A still further object is to prov&e in a

adapted to impart with cach rotation there-

of a series of vibrations tc the diaphragm,
irrespective of -the position -of said dia-
‘phragm in its vibratory thovement. '
A still further object is to provide a de-

vice of this character embodying therein a
series of Impact members carried by the
diaphragm and a serics of hammers adapt-
ed to ﬂger;:l the diaphragm. by engagement
with said impact members, to increase the

volume of the rvesunltant sound waves, the |

gonstruction of the hammers being such that

of the diaphragm. | | N
A still further object is to provide a horn
of this character embodying therein a suc-

‘cession of impuct members, and 4 hammer
adapted to successively engage said members

reressbieer - r s =
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the diaphragm, wherein the force resulting
from each 1mpact will be exerted upon the
diaphragm at a substantially central point

ing a plurality of impact members arranged
concentrically about the axis thereof and
adapted to impart the force of the impact
from the hammer member directly to the
center of the diaphragm, a hammer mecha-
nism adapted to simultaneously impart a
blow .to impact members arranged diamet-
rically opposite each other so as to equalize
the force of the blow upon opposite sides of
the axis.of the diaphragm and thus avoid
the development of an unbalanced condition
in the diaphragm or the impact member
carried thereby. -And a still further object
1s to provide a horn of this character which
may be inexpensively produced. = = ==

The invention consists primarily in. a me-
chanical horn embodying therein a flexible

1 diaphragm having an impact member there-

on and a rotary member carrying a hammer
head adapted. to engage siid impact mem-
ber, said head being capable of movement
axially of said diaphragm whereby interfer-
ence between the diaphragm and the hammer
1s avolded ; and in such other novel features
of construction and combination of parts as
aré hereinafter set forth and described, and
more particularly pointed out in the claims
hereto appended. o B
Referring to the drawings:—Figure 1 is
a side elevation of a horn embodying.my in-

vention, the diaphragm casing being broken
away to disclose the .construction and ar-

rangement of the operative mechanism-with-
In same; Fig, 2 1s a vertical section through
the casing upon the line 2—2 of Fig 1, and
Fig. 3 1s a perspective view of the hammer
mechanism upon a larger scale.

" Ll

Like letters refer to like parts throughout
the several views. - *

~ In the embodiment of my invention shown
In the drawings, I have shown at ¢ a hollow

casing supporting the .diaphragm which ex-

tends across and closes the forward portion
thereof, the rear portion of this casing being,
as shown, closed to insure the presence of an

‘inert-body of air of fixed volume, limiting

'S0 as to secure the maximum flexyre thereof
| with each impact. - |
A still further object is to provide in a-
. horn of this character, a diaphragm carry-
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the direction of the projection of sound
- waves to the front of the casing.

The diaphragm is held between the rings

@ and ¢* adapted to inclose the.edges there-

of, the manner.of attachment of the dia-

phragm being immaterial to -this invention,

~any well known and approved practice be-.

ing suitable for this purpose. _,
The forward end of the casing q, is. pro-
vided with a ‘closure 5. having a reduced
- sound-epening therein indicated .at ¢ which
sound opening s in communication with an
amplifier & which may be of any well known
or desired type. Secured in the casing g is
an. clectric ‘motor e of any desired or ap-

proved construction, the casing ¢ having |

-- small openings therethrough, through which
the wires ¢’ ¢* pgss.to said motor. The dia-
phragm is indicated by the letter

20 axis.and that of the shaft of the motor e

f and its.

.are 1 substantial alinement. While T pre-

fer to operate my improved horn by means |

. of an electric motor as described, it is appar-
. ent that any other mechanical expedient may
35 be used without departing
tion which relates more particularly to the

- construction and arrangement of the dia-
phragm, and of the ham

~ The center of the diaphragm’f is also in sub-
30 stantial "alinement with the ‘sound ontlet
_.opening communicating with the amplifier

from my inven-

met flexing same. |

Yo secure the greatest volume of sound waves, .

- Mounted upon ‘the shaft of the motor e
13 & hammer member adapted. to impart the

36 desired vibrations to the. liaphragm f which
member consists of a plurality of Iaterally
exténded arms g having raised bosses ¢’ at
the ends thereof; which bosses are at equal
radial distanﬂeé}rffmm the said shaft. Mount-

40 ed in the retesses in the bosses ¢’ are a plu-
-rality of hammer heads A normally projected
- beyond . said ‘bosses by springs ¢ each said

L
Fl
Ll

-hammer head being provided with a. shank
extending through a reduced opening at the

spherical to cause their refation to impart a
of any position which the hammer head may
-~ assume while permitting the heads to be
thrust rearwardly. in case of the engagement
therewith of the diaphragm upon its reflex
‘action. This "capability of the hammer
heads to recede with the diaphragm in ease

s ry importance: as it places no
limitation upon the structurg.of the hammer
or . the vibration .of the dwphragm there-

60 under, This construction permits a suffi-

L CIEfltlyhlgb ‘frequency of the ﬂexuré of the

diaphragm to'secure a sufficient displacemdft
- of. the sar' column in advance of the dia-
phragm:to.produce sound waves and of a

_ jﬁ'ﬁt_lﬁ‘nﬂt_. 33@%{5_@‘\‘1‘1@1@“ to- develop-a signal

| 3
o L

Sab N&Ebf{"ﬂ&id' bQSSGS_ and lipset, or ot erwise’
e -‘?(ﬁ?‘mpedi to retain same upon the arms g.
The operative.faces of the heads % are semi-.

¥ ti)j"‘: irect. thrust to.the digphragm irrespective

|

1

“The plate j is spaced away | |
phragm so as not to interfere with the flex-
‘ure thereof, the reduced area of the upset
portion. indicatéd ‘at m, permitting the de:-

.abutments 7 adj

merely necessar{
‘the wires ¢’ ¢ {l the.mot
-causing the arms ¢ to rapidIy*fotate about

979,246

| having the desired volume and capability of

penetration, and at the same time eliminate
any and a'li necessity for any readjustiment
ot the.device to. compensute for wear or Ay
loss of elasticity in thé diaphragm itself,

“The point of impact of the hammer witl,
the diaphragm being necessarily  distant
tfrom the axis thercof] it is hecessary to Pro-
vide an impact member for the dia phragni,
which, to avoid the limitation of the flox-

ure thereof under the hammer, will, while
receiving tiie inpact radially: from the axis.

flex the diaphragm axially thereof-thus se-
curing the advantage of a maximum flexure

of the diaphragm.

The 1mpact member carried by the dia-
phragm consists of a circular metallic plate
7 having a shouldered stem %, the shoulder
[ of which stem, is adapted to engage -the
diaphragm upon one sige thereof, the re-
duced end m of .said . stem being riveted
ipon the other side of said diaphragm so as
to hold the diaphragm tightly between the
shoulder and the upset portion of the stem.
from- the . dia-

sired quantity of flexure and reflexure of
the diaphragm. . .~ - o F

The plate j is provided with & plurality of
| acent to the :'edEg"e.g}?ftheretif,

o
[
[
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adapted to be engaged by the hammer heads

h, the top surfaces of said abutinents being -

rounded as shown-to facilitate the operation

l(!t.!_ '

of the said hammer. - The -abutments n are.
preferably arranged diametrically opposite

each othier to insure simultaneous -impacts -
pposite sides of the axis of the dia-

upon o
phragm 7. | -

The plate j is of metal,
leable 1ron, to secure. the-

-

esired rigidity,

“durability, and facility of assembling.” The

diaphragm f.is a metallic -diaphragm and

may be made of.any desired or approved

material so long as it possesses -the esson-
tial characteristic of stren
the ‘stressés of use. - e T,
_ The operation.of the herein-deseribed me-
chanical horn'is substantially as foll
When 1t 1s ‘desired to sou,ndy aslghul,lt 15
to close tlie circuit through

an axis concentric with the“sxis-of the -
phragm f. As the said arm rotgtes, the side-
of the rounded hammerjeads A, With eacl,
rotation thereof, engage, ¥n. sequence, the
abutments 7 upon the plate 7, the curvature

of the engaging surfaces upon.the said ha-

mer heads-and the 'said abutments ‘causing
the diaphragm to flex sufficiently to' dévelop
sound waves forwardly thereof, ‘the “degrec.
of the flexure varying with the velocity of
the said arms. This will be governed, to a

J)re%fei‘h‘bl.y mal-

as follows:—

gth to Withstand-

115

wis starting theimotor aml
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large extent, by the resistance offeredifiy the

" abutments n to the haiiimer heads k*Thg

s there will be no tendency to cause said ham-'. _
| } departed. from while retaining all of the

stresses upon the hammer heads being ‘sub-
stantially perpendicular to- their. shanks,

er heads to recede toward their‘gsu?port_ing-
bosses, thus causing the full force of the im-

~ pact to be directly upon the abutments x.

10

As the diaphragm:vibrates, the resistance

offered to the hammer heads will be mini-

mized by the residuary. vibrations of said

- diaphragm f thus aiding. and increasing the

15

20

flexure of-said diaphragm with 2 resultant
1f the dia- |

increasing volume of sound.
phragm should reflex at the moment of im-
pact between the opposite abutments n and
the hammer heads /A, the said abutments
would carry the hammer heads with them,
said heads receding with the diaphragm,
against the tension of their springs ¢, thus
not only avoiding any material interference

~ with the vibrations of the diaphragm by the

28

30

.40

hammer heads, but automatically position-
ing these hammer heads so as to cause the
desired impact irrespective of the position
of the diaphragm during the vibratory
movement thereof. If the hammer heads
have been forced back, as described, through
‘the reflex action of the diaphragm, the
springs < controlling the said heads awvill
thrust them forwardly dgain with the flex-
ure of the diaphragm so that thesa-heads
will automaticallyv assume a pcsition rela-
tive to the diaphragm to maintain a sub-
stantially constant relation thereto as to the
force of the impact between the heads and
the abutment ciarried by the dfaphragm.
By reason of the arrangement of the
plate 7, this plate will not interfere with the
movements of the diaphragm in any way,
and the thrust npon said plate by the ham-
mers /4 will result in a flexing force applied
to the diaphragm axially thereof so as to se-

* cure the maximum displacement of said dia-

49
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—produce sounds fcr signaling purposes by

: I
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phragm consistent with the. movement of
the impact member carried centrally thereof.

“The series of impacts between the ham-
mers £ and the abutments », with each rota-
tion of the former, results in the diaphragm
reaching the maximum number of vibrations
within. the shortest space of time, thus se-
curing vibrations of the desired frequency

nractically instantly upon the closing of the |

cirenit controlling motor, or the application
of the other power, driving said hammers.
I am awaré that it 1s old in the arts fo

mechanically vibrating a metallic dia-
phragm, and I therefore do not wish fo be
understood as claiming this broadiy. 1 be-
lieve it to be broadly new. however, to pro-

vide a plurality of contacts disposed radially |

‘about the axis of the diaphragm and an im-
pact or hanimer member adapted to revolve
about an axis otined with the axis of said

S, Trees

[ dizphragm, adapted to engage the said ali't_it-
ments sucecessively, and I intend to claim
" stich breadly. '

tion shown in the drawing may readily be
essentizl “characteristics of my invention,
“and, therefore, I do not intend to limit my-
“sélf to the precise details shown in the draw-

ings. .

*xﬁaﬁﬂg described the invention, what 1
claim as new and desire to have protected
| by Letters Patent, 1s:— .
- 1. A mechanical born embodying therein
a fiexible diaphragm, a hammer member
‘adapled to engage and flex said diaphragm,
-and.means imparting a rotary movement to
said_hammer on a plane parallel :to said
-diaphragm, said hammer being capable of

| movement under a force exerted axially of

said diaphragm, whereby the rotation of said
h .mmer will flex said diaphragm, but the re-
flex action of said diaphragm will cause said
hammer to recede with the diaphragm. |

2. A mechanical horn embodying therein
a.flexible diaphragm carrying an impact
member and a rotary .member carrying a
hammer head adapted to engage said 1m-
pact member and flex said diaphragm, said
| ‘head being capable of movement axially of
said diaphragm whereby interference be-
| tween the diaphragm and the hammer 1s
avoided. 7 .

3. A mechanical horn embodying therein
a flexible diaphragm carrying a plurality of

- and carried by said diaphragm and a rotary
member carrying a hammer head adapted to
successively engage said impaet members
and flex said diaphragm, said heads being
capable of movement axially of said dia-
phragm whereby interference between the
diaphragm and the hammer is avolded.

4. A mechanical horn embodying therein
a flexible diaphragm, a-plate carried by said
diaphragmn centrally thereof, spaced away
therefrom, and movable therewith, said
plate having a plurality of impact members
arranged 1n a circle concentric with the axis
of said diaphragm, and a rotary member
adapted to engage said impact members suc-
veessively. | o |

5. A mechdnical horn embodying therein

a flexible diaphragm, a2 plate carried by said

diaphragm centrally thereof, spaced away

therefrom. and movable therewith, said

arranged in a cirele concentric with the axis

carrying a hammer head adapted to engage
said 1mpact members successively and flex
' said diaphragm through said plate, said

" head being capable of movement axially of
said plate to avolrd interference between the
diaphragm and the -hammer mechanism,

" PRI

impact members concentric with the axis of:

of~said diaphragm. d¢hd a rotary member .

~.. It is apparent that the details of construc- .
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6. A mechanical horn embodying therein

n flexible diaphragim and a hammer mecha-
nism comprising a votary member and a

spring sustained hanuner head carried theve-

by, said head being normally projected
‘l‘d'IHV of and 10“”11& said diaphragm by
said sprin;, wheveby said dia )hlaﬂm will
be flexed bv the rotary or 51de 1111pact of

- said head, and said dmphmnm it it engage

10 8

said head wpon its reflex action, will_over-
come .said spring and cause said Thead to re-
cede with " aid " iaphragm to avoid inter-
ferenice betweef, the dlaphlwm and . the

| Ihunmer

7. A mech*lmf‘al horn embodying therein
? ﬂeub]e cdhiaphragm, a plate carried by said
diaphraom cvnimllv thereof, spaced away
therefrom, and movable ‘thereWtLth sald
plate havi ing a plurality of impact members
arranged dmmetrmallv opposite each other
in a circle concentric with the axis of said
ciaphragm and a rotary member having op-

" p(}Slth dISDO%L(] hammer heads ‘1d*1pted to

40

45

‘plate having a

simultaneously engage diametrically oppo-
site npact members successively and flex
said diaphragm through said plate, each of
sald heads being ltpablu of .moveinent axi-
ally ot said plate to avoid interference be-
tiveen the diaphragm and the hammer mech-
.[uusm

8. A mechanical horn embodymﬂf therein

~a-flexible diaphragm, a plate carried by said
diaphr agm, centrally thereof, spaced away

sn1d

movable therewith,
plurality of impact IllLlilbLIb
arranged diame {umlly opposite each other
in a eircle concentric with Hle axis of said

theredfr O, nnd -

"dm]}ln agm and a rotary member hayving op-
| pﬂsitelv dlSpO%d spring sustained lmmmel

heads adapted to simultaneously engage dia-
metrically opposite impact members suceces-
sively and flex said diaphragm through said

Plate, said heads being nmmally pre]ected
by their springs aamllv of and toward said

diaphragm whereby said diaphragm will be

- flexed by the mtaly or side 1impact of.said -
“heads, and said. impact members if they en-
gage sald heads upon the reflex m.,tlon ot

said diaphragm will overcome said spring

“and cause said heads to recede with said dia-
phragm to avoid interference between the

| -~dnphmgm and the hammer.

- pact members arranged diametrics ally oppo-

60

| 60

9. A mechanteal horn embodying therein

a flexible diaphragm, a plate carried by said

ditphragm eentmlhf thereof, spaced away
therefrom, and movible thumﬂth sald
plate having ‘o plurality of ﬁ‘ldd&tﬁ’d -

site each other in a circle -concentric with

the. axis of said diaphragm and a rotary

member having oppobliely disposed spring

sustaining eTadated hammer heads ada ’ced'_
to simultaneous sly engage diamety wﬂly op-
posite impact members suceessively and flex.

said diaphragm uhmugh said. plate} said

heads ’oeuw nor mally pm]ected by thelr_

SPrings:, mmallv of and toward said dia-
phfagm whereby said dmphragm will be

gage spid heads upon the reflex action of
sald diaphragm’ will overcome -said spring
ind cause-said heads to recede with saic
phragra to avoid interference between the

| diaphragim and the hammer.

10. Tn a ‘mechanieal horn, the combm&-
tion with a casing and means engaging the

edges ol and sustaining a dlaphragm within-
said casing. of -a diaphragm, an -impact

member carried by said dmphrwm, a rotary

member- carrying a hammer head adapted

to engage sald impact member’ and flex said
diaphragm, said head being capable -of

dia-

[Mtexed by the rotary or side impact of said
‘heads, and said impact members if they en-.

75

30

) ovement fima.llv of said diaphragm where-

by interference between the diaphragm and
‘the hammer 1s avoided, and means whereby_
said rotary member is actuated sald mem-

ber, said hammer and said ftctuatm means
bmng arranged 1n said casing upon one su:le
of said dmphrafrm Whel{ib‘] a volume of
inert air is pmwded sald casing upon the
opposite side of said diaphragm belng pro-

vided with a sound ottlet opening, and an.

amplifier
opening.

(mmnumcatmw with qmd outlet

11. In = nmdmnmal horn, the combmm—-'_‘

tion with a casing, and means engaging the
ecdlges of and sustaining a diaphragm within
said

ciaphragm and being inclosed on the other

sicle of sald dmphl‘lﬁm to form & cham-
“ber containing an inert body of air, a mo-

tor the shaft of which is in alinement with
the axis of said diaphragm, a plate car-
ried-by said diaphragm’ centrally thereof,

spaced away therefrom and movable there- ;

with, said plate having a plurality of im-
pact ‘members. armnﬂ'ed 1h a circle concen-

tric with the axis of said diaphragm and
sald motor shaft,

carried by said ahalt spring sustained ham-

meyr heads carried b‘y sald arms and adapted
to be projected by their springs into en-.

gagement with said impact members where-
by said diaphragm will be flexed by the en-
cagement of said hammer heads with said
unpf.lct members  successively, said motor
ana sald hammer mechanism bemcr meunted
within said inclosed chamber and an am-
plifier communicating with sald sound out-

Jet opening 1n sald casing.

in

witness whereof, I have ‘hereunto

_ %ﬁiaed my signature, this 20th day of May,
1910, 1n the presence of two WltIlE‘,SSEb

OSCAR . ARLITZ
‘%VltDE‘“Sﬂﬁ

~'~ Oriro WI UNK,

I‘ T. ‘V’V.mqtrwom*ﬂ,

casing, of a dlaphmwm said casing:
having a sound outlet upon one side of said

adm]ly projected arms
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