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1o all whom it may concern.:

Be it known that I, MiLLER REESE HUTCHI-

SON, a citizen of the United States, and a
~resident of Summit, in the county of Union
5 and State of New Jersey, have invented cer-
" taln new and
chanically-Actuated Acoustic Diaphragms, of
which the following is a specification. -

This invention relates to signals or alarms,

10 particularly such as are intended to perform
unctions similar to those of fog signals, boat

~ whistles, automobile horns, ete. -
It relates particularly to that class of such
- -Signals or alarms in Which the sound wave is
fﬁgenerated by a diaphragm addpted for forci-
ple bodily displacement ymechanical means.
In one of my prior applications, Ser, No.
305,933, filed March _
closed and have made broad claims ‘to the

20 basic features of the mechanically displaced

diaphragm alarm or.signgl, and also claims
for the broad combinations in such cdlevices of
& cam as the actuating member for effecting
the forcible bodily displacement of the dia-
25 phragm. ‘In said prior applications, I have

disclosed and claimed varlous forms of con-
OWer may .
~ be applied through the cam or other driving |
member to the diaphragm so as to produce a |
ﬁlme without causing ex:

nection whereby relatively oreat

30 signal of great vo
cessive wear and tear.
more recent app

filed May 16th, 1907, I have shown and de-
scribed the specific details of construction

85 herein shown, and it is to be understood that
- my present application is-a division of sald

application Serial No. 373,946, and is in-

tentiotially limited to certain specific fea-
tures, The various broad combinations and

40 the broad inventions are claimed in the sev- |

eral prior applications referred to.. . _
In devices of the above type, 1t i1s desir-

able to mechanically apply the power in such
manner as to insure high velocity and oreat

45 amplitude of hodily displacement in a direc-
thon perpendicular to the diaphragm and at
“'ie same time to minimize the production
and destructive effects of vibratory stresses
~n other directions. When sucli-devices are
50' made of ample proportions and capable of
utilizing considerable amounts of power, as
1s-necessary for-the above deseribed purposes

| the forcible bodily displacement of the dia-
- ' gh_r gm-fay be simply and economically ef-

useful Improvements in Me-
tact therewith, as

14, 1906, I have dis-
seems to be due to the fact that

standing all reﬁnemen\%j
shape and construction.of
~driven member, the high
| movements and considerable amounts of
Ppower transmitted, give rise to various local-
1zed beriding and : 1bratory stresses, some of gg
which are not developed ‘at lower S
which at the higher speeds may be of pro-:
nounced -

Furthermore, in my.
lication, Serial No. 373,946,

vexing may be decreased or even omitted in

10 & special arrangement of a
formed with a toug

by means of & driving meinber which. | ture, the fiber

e

may or may not move in g (lirectioll'exaétlly -
f

normal to the surface of the diaphragm:

the power of the driving member is applied
to the diaphragm through the medium of a
cam projection having a movement ascross .
the face of the diapl ragm at the point of con-
in-the case of .a rotary
cam, the direct frictional wear and CONCYS-

- 4
4
.

sion of the cam may be resisted by forming

or providing the diaphragm with a weap 65

plece which may be an.anvil with g face of

ardened steel. I have discovered, how-
ever, that there may be a further destructive

effect of concussion or vibration as well:as of

localized bending due fo the velocity and am- 7
Elitude_'{}f- the forcible bodily displacement,

by which effects the metal of the diaphraem

may be quickly fatigued and ru tured. This
notwith-
of adaptation of y5
driving memberto
velocity . of the

+

eds, and |

character and destructive effect.
L have discovered that disruptive wesr and

tear of the diaphragm from varibus causes, gg
including those above suggested, may beob-
viated by convexing gr rounding off the an-

vil faces where they contact with the dia-

phragm so asto prevent fatigue and cutting "~
action, which I have found results from vio- g4

lent localized bending and other effects of

the high velocity Imovement and vibrations
of the parts where .the contact facés are

plane and their peripheral edges sharp. The |
rounding of the edges or convexing of the g5

surfaces of the contact of the anvil withthe
diaphragm; is especially important on the

sides which lie in the direction of transverse

movement of a driving member, and the con- L
lecre n 109
directions at right angles thereto; but it is
usually preferable to extend the rounding or

| beveling more or less uniformly around- a
complete annulus extending a greater or less

- ™

distance toward the center of each clamping 195

face. .

~A second feature of my invention consists
in diaphragm
gram or fibrous strue-
being approximately varallel 179 -
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with cach other and with the surface of the |
~ diaphragm.

A suitable material for such a
diaphragm is steel of fine quality formed by
the rolling process. Such material is very
much tougher in any other direction than it
is it & direction at right angles to the fiber,

-and one feature of my invention consists in

so arranging matters as to make certain that

where the direction of movement of the driv-

ing member has any lateral component not

- normal to the diaphragm, such component

or components will take effect in the general
drrection of the fiber, rather than transversely

“thereto,

‘Whule I fully show, describe, and point out
1n the appended claims certain novel features
of construction, arrangement, and operatiem
which characterize my invention; it will. be
understood by those skilled in the art that

varicus omissions, substitutions, and changes

in the forms, proportions, sizes; and details
of the device and of its operation, may be

 made without departing from the terms of

- my claims.

" My invention will be more fully uﬁder_—.

- stood 1n connection. with the accompanying

phragm showing the anvil in plan. . -

L

drawings, in' which -. -
- Kigure 1

Fig. 1, and Fig. 3 1s a face view of the‘.diai-

The diaphragm 1 may be of any Suitablé

material, but is preferably of tough metal,

40

45

and if of corrodible material, may be formed
or provided with a protective covering.~ The

- diaphragm need not be of pure iron; because
-1t.18 not mtended .for purposes involving

electric or magnetic. action.. ' I find that fine

 quality sheet stesl is a good material. .The
Tolling process gives a hard surface finish

tending to resist corrosion. - I have. discov-
ered that rolled steels having a fibrous strue-
ture such as vanadium, nickel, or nickel-
chrome steel, particularly those varieties

having great elasticity and.freedom from
crystallizing tendency are very satisfactory

' materials, when arranged and used in accord-

50

‘ance with my invention.’

- Since ‘the diaphragm is iﬁtﬁﬁdéd for high
velocity operation.giving rise to relatively

great instantaneous stresses, it is preferably .
- made.of ample diameter and thickness.  Itis |
-‘pmﬂded with special means for ) rotecting
1t against. damage by.action of the driving
‘55 imember which applies the power thereto.
- As shown in the (lmwing,-the_pﬁ_w{ar 1S. 8P~

plied ;through contact. with. or-impact upon
& wear plece 2° of anvil 2. This is preferably
8 separate plece of self-hardening steel; suit-

ﬁ;b*li?' secured to the diaphragm and not inte-
grai therewith.. One feature of my -inven- |
tion consists 1n special construction of means |

for .attaching the anvil to its diaphragm:
The connection consists of a projection or

. - . Taces as well as rounding o ,
1 & Section taken on the hine x—x | anvil securing members, the bending effects .

FRig. 2; Fig. 2 is a section on the line Yy,

65 shank 3, extending through a perforation 4, |

883,648

in the di@hré@hﬁ;, and secured on the back-
side thereof -and preferably by permanently
upsefiting qr deforming one ¢f the engaging

members, us by tiveting the material of the
shank over a .washer or nut 5 surrounding
| the shank.

ank. The shank serves to center the
parts in operative relation to the diaphragm
and functiopally it constitutes a tension-

member to withstand the lateral displacing

effort of the cam or other striking member

and of the inertial stresses which result from

the vibration of the parts. As shown in'the
drawing, the shank 3 is itself malleable and
1s riveted over the washer 5 so as to hold the

. wear piece tightly clamped to the diaphragm.
‘Whatever may be the specific means em-

ployed for holding the wear piece or anvil se-

cured to the diaphragm, it 1s extremely im-
portant that the edges of the faces of the t#o

codperating members' adjacent the dia-

phragmi, be rounded as at 6 and preferably
.convexed or beveled off, as at 6/, in order to
-prevent the above deseribed destructive ac-
“tion on the diaphragm, which would result
from sharp edges and in less degres from

lane faces. By convexing or beveling the

76

80

85

the edges'of the

and vibratory stresses are less localized and

are caused to take effect more gradually; being

| spread out-in such manner as to effectually
cushion their violence and lessen their de-’
‘structive effects without decreasing the am-
piitude or-velocity of the b odily displace-

ment of the diaphragm. ' This feature is of

 great advantage - even where  the driving:
| meniber delivers its power in & direction ex-
‘actly perpendicular to the diaphragm. The

convexing or beveling off of the edges may

i"be varied both in degree and in its extent

about the periphery or toward the shank 3

Preferably, however, the rounding or bevel-

95

100

105

ing 1s, carried baek on a strai ht or convex

bevel forming & flat truncated cone or seg-

ment of a sphere extending nearly or quite to
the shank 3. The form and extent of the va-

-riation from a-true plane by convexing or
{ beveling will vary

somewhat with the size,

stifftness ‘and ‘amplitude of vibration of the -

“diaphragm; but one skilled in the art will un--

derstand that the space for play of the dia-

115

phragm at the free edges of the anvil securing .
surfaces, will préferably be sufficient to -

avold too localized or a;bru%t bending of the -
ent by the driv- 7

diaphragm, even when it i¢
ing to the extreme limit for which it is de-

signed.  In actial practice, the angle of the

beveling or curvature of the convexing is

- -t

usually less than that indicated in the draw-

1ngs. | SR .
A convenient form of anvil 2 eonsists of &

small cyiinder 2" of self'—-ha,rdenin% steel fitted

into a recess 7,and there secured in any de- -

sired manner, as by upsetting or riveting
down the lips 8, 9, preferably so securely- as o



“these ligs 8, 9 and the shank 3 of one integraﬁ

. great advantage in connection with any me-
chanically driven diaphragm, regardless of
- whether the diaphragm is formed of a homo-

10
15
20

25

- sorelating the anvil to the diaphragm that the
1mpact surface is presented to its driving

_ - member in the general direction of the grain,

- - 30

~ in directions other than normal to the ﬁ)lane

35

40

45

510

] |
]|

. may intentionally be arranged loosely, if so

60

difficulties and defects are avoided.

‘tion which consists in a special directional

~relation between the grain of the diaphragm
and the direction of presentation of tﬁ

" prece toits driving member. Indeed, the di-°
rection of the grain is equally important,

1ntegrally with the diag

are parallel with the grain or fiber of the steel,

“the long straight-line elements of the wear

‘diaphragm and the anvil or its securing

however, that securing members' originally

883,843 - SR g

e

to prevent all 'possibﬂi.ty of rbtary or of end-
wise movement of the cylinder. By making

piece of malleable metal, many mechanical

The above features.of construction are of

geneous structureless material, or one having
a distinct grain. Where the metal has a
grain, there 1s another feature of my inven--

& wear

whether the wear piece or anvil is a separate
piece secured to the di&{)lhra,g_m or is formed

ragm. 1 have dis-
covered that where the diaphragm is of
rolled steel or similar grained material and
the contact lines of the wear surface or anvil |

the diaphragm is more likely to crack or wear
out, and one part of my invention consists in

so that when the cam or other driving mem-
ber strikes the anvil, any vibratory stresses

of the diaphragm, may take effect in direc-
tions of greater, rather than less strength of
fiber. In Fig, 3 of the drawing, I have in-
dicated by parallel broken lines the general:
direction of trend of the grain of the fiber of
the. diaphragm. It will be noted that the
wear or anvll surfaces are presented for im-
pact in the direction of the grain of the metal,

surfaces of the cylinder being directed trans-
versely ot the fiber. If the wear surface is |
integral with the diaphragm, the direetional.
relation of impact with respect to the grain
of the metal will be the same as above.

The surface of engagement between the

means may be formed or arranged to tightly |
clamp the dia{)‘hr&gm at the center and to

leave an annular space for play of the dia-
phragm engaging faces of the securing mem-
bers at the free edges thereof. I have found,

formed so as to have a tight clamping engage-
ment at the center sometimes work loose, or

desired; but even in the latter case, if the
free edges are suitably rounded, or are of
sufficiently soft material so as not to have a
cutting action, the device will operate satis-
factorily, but the annular space for such play
of the diaphragm should' be predetermmed
by and made approximately proportional to |

the maximum prdeSed_' amplitude- ('}f_',ifibm-
tion of the diaphragm when in use.
I claim: o |

1. An acoustic diaphragm, consisting of a

sheet of rolled steel and an attached impact

or wear piece for receiving and transmitting
mechantcally applied power to forcibly flex

the diaphragm, such wear piece comprising

clamping members on opposite sides of the
diaphragm, secured in position by a tension

-member extending tlirough a perforation in
the diaphragm, one or more surfaces of en-

gagement between the diaphragm and clamp-

ing members being relieved or cut away to-
~ward the periphery so as to have a decreased
cla,mpin% engagement from the perforation 8

outwardly when the diaphragm is in normal

‘position, and to have an increased engage-
ment with the concave surface of said dia-

phragm as it is flexed by application of power
through sald impact or wear piece, substan-

tially as and for the purpose described. -
2.- An acoustic diaphragm and an attached

impact or wear piece for receiving and trans-

mitting mechanically applied Fower. to for-

cibly flex the diaphragm, such wear piece

1 comprising diaphragm engaging members on
opposite .sides of the diaphragm, secured in
‘position by & tension member extending
‘through a perforation in the diaphragm, one

or more surfaces of engagement between the

diaphragm and the engaging members being

relieved or cut away toward the periphery so

as to have a decreased engagement near the
free edges when the diaphragm is in normal

position, and.to have an increased engage-
ment with the concave surface of said dia-
phragm as it 1s flexed by application of power

through sald impact or wear piece, substan-

tially as and for the purpose described. :
3. An acoustic diaphragm and an attached
1mpact or wear piece for receiving and trans-

6o

mitting mechanically applied power to for-

cibly flex the diaphragm, such wear piece:
comprising diaphragm engaging members on

opposite sides of the diaphragm, secured in

| position by a tension member extending - -
through a perforation in the diaphragm, the -

diaphragm engaging the face of the impact or

wear piece being relieved or cut away toward

the free edges so as to have an increased en- 11.

gagement with the*cohcave surface of said
. diaphragm when it i§ flexed by application of

power through' said impact or- wear piece,

substantially as and for the purpose de-.
scribed: S
4. An acoustic diaphragin, consisting of a

sheet, of rolled steel and an attached napact

or wear piece for securing and transmitting

mechanically applied power to-forcibly flex

the diaphragm, such wear piecgfcomprising |

clamping members on opposite sides of the

diaphragm, secured in position by a tension
nismber extending through a perforation in




35

' .
. n
' . . L}
e,
o .
Il.‘ - L}
'
. . L}

»
50

T

for the purpose described. T l
8 Anaceustic digphragm, consisting of a

- strength of the metal, substantially as and |

. 883,643

85

90 -

“the di;a,phmgm, the edges of the _-di'&phragm_,‘r sheet of rolled steel and an attached impact 65
engaging face being rounded so as to revent | or wear piece for receiving and transmitiing
" abrupt. flexing or cutting action Wﬁ&lﬁi the | mechanically applied power to forcibly flex
~ diaphragm is.'ﬂéxedfby'a-pplic&tio'n”Qf,'- ower | the diaphragm, such weay plece, comprising
5 through said impact or wear piece, substan- ‘clamping surfaces on opposite sides of the -
- tially as and for the purpose described. = - diaphragm, and a tension member extending 70
| 5. -An acoustic diaphragm and an attached | through a perforation in the diaphragm and
 1mpact or wear piece for receiving and trans- upset or riveted to hold said parts 1n posi-
- mitting mechanically applied power to forei- tion, the edges of an element st the dia-
bly flex the diaphragm, such wear piece com- ; phragm engaging. face peing rounded so as
| -_prising_'di&phragm;'ﬁngagmg... meinbers on'| to prevent abrupt flexing or cutting action 75 -
‘opposite sides of the diaphragm, secured in | when the diaphragm is flexed by application
~position by a tension member extending | of power through said impact or wear piece,
~ through a perforation in the diaphragm,.the substantially asand forthe purposedescribed.
5 edges of the diaphragm engaging face heing | -'9.- An acoustic diaphragm, consisting of a
- rounded so as to prevent abrupt flexing:or | sheet of rolled steel and: an attached mmpact 80
- cutting action when the diaphragm is flexed | or wear plece for receiving and transmitting
by application of ower through said impect mechanically applied power to forcibly flex
- or we&r(}fiece; substantially as and for the | the diaphragm, such wear piece cormprising
20 purpose deseribed. . . . . | clamping members on opposite sides of the
. 6..An acoustic diaphragm and-an attached | diaphragm, secured in position by & tension-
- mmpact or wear piece for‘rec'eiving@nd trans- | member riveted through a perforation n the
- nutting mechanically applied power to forci- | diaphragm, one or more surfaces of engage-
- bly flex the diaphragnr, such wear piece com- | ment between the diaphragm and the clamp-
25. prising diaphrag: enguging members on op- | ing members being relieved orcut away to-
 posite. sides of ‘the diaphragm, secured in | ward the free edge of the clamp-so as to have
~position by a tension member extending | a Jecreased clamping action toward the free
through a perforation in the diapbragm; the | edves when the diaphragm is in normal posi-
~ edges of the diaphragm engaging faces being | tion, and to have an mcreased engagement
30 rounded so as to ‘prevent abrupt flexing or | with the concave sarface of said diaphragm
. cutiing action when the diaphragm is flexed | ag it 15 flexed by applicatior of power through 95
- by application of power through said impact | said lmpact or wear piece, su stantially as
~ Or 'wear piece, Sﬂig diaphragm being formed | and for the purpose described. =~ =~ S
~of metal having a fibrous or grained structure |  10. An acoustic diaphragm consisting of a -
and said impact or wear piece having its im- | sheet of elastic metal and an impact or wear
pact or wear surface extending transversely | piece fixed in position for receiving and trans- 100
of the general direction of trend of the fiber mitting mechanically applied power to forci-
.. of the metal, so that said surface is presented | bly flex said diaphragm, the diaphragm en-
-~ for engagement or impact In a direction of | gaging surfuce of said impact or wear piece
- 40 -greater strength of the metal, substantially | beinz slightly beveled or convexed away :
- ag and for the purpose described. | from the norinai face of the diaphragm so as 105
7. An acoustic iaphragm and an attached | to engage the dia hragm oser a given area .
" mmpact or wear piece for recelving and trans- | when in its normis position, and then over a
~ mitting mechanically applied power to forci- | larger area as it is coneaved by forcible ap-
bly flex the diaphragm, such wear plece com- | plication of the power through said impact
- prising diaphragm engaging members on op-'| or wear piece, substantially as and 18 the 110
Dposite sides of the diaphragm and a ten- | purpose described.  * R
sion member extending through a perfora-| 1l. Ap acoustic diaphragm, consisting of a
tion in the diaphragm and upset or riveted 1 ¢heet of elastic metal and an sttached impact
to hold said partsin position, the edges of the or wear piece for receiving and transmitting -
~diaphragm engaging face being rounded. so. ‘mechanically applied power to forcibly flex 115
as to prevent abrupt flexing or cutting acticn | the diaphragm, such wea; piece comprising
when the diaphragm is flexed by application clamping members on opposite sides of the
- of nower through said impact or wear piece, | diaphragm, secured in position by a tension
said diaphragm being formed of metal hav- | member extending through a perforation in
ing a fibrous or grained structure and said-| the diaphragm,,the surtaces of engagement 120
~'impact or wear piece having .its impact or gf diaphragm and clamp being formed and
~ wear surface extending transversely of the | rranged so as to clamp the diaphragm ad-
- general d*rection of trend of the fiber of'the--l_ jacem.:--t}_;e;-perforation ther&t.hmu_gh, and 1o
60 metal, so that said surface is presented for | present an outer annular space slightly con-
' engagementor impact in a direction oi greater | vexed so that the surfaces of contact will 125

come ihto contact over a gradually InCreas-
mg area and thereby produce a cushloning
effect when said diaphragm is foreibly fexed
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by a,pphca,tmn of power through said 1mpact

- Or wear Ppiece, su stantla,lly as and for the

- piece in operative relation to the diaphragm,.

10

purpose described.

12. An acoustic dlaphrawm consmtmg of 1 a
sheet of rolled steel, an impact or wear piece

for securing and transmlttmg mechanically
applied power to forcibly flex the diaphragm |

and means for securing the impact or wear

said impact or wear plece hsving a dia-

. phragm engaging face normally in contact

15

20

with the surface of the diaphragm adjacent
the point of attachment, and having an an-

nular outer portion r&dlally convexed or
beveled away from the surface of the dia-

ghragm substantla,lly as and for the purpose |

escribed. .
13. An acoustic dlaphragm formed of

metal having a fibrous or grained structure,

and provlded with a wear or impact. element

having a surface extending transversely of the

- general trend of the grain of the metal, sub-
- stantially as and for the purpose descrlbed

25

14. An acoustic diaphragm- . formed  of
rolled steel, and provided with a wear or
impact, element having a surface extending |

transversely of the general trend of the fiber

- of the steel, subqta,ntmlly as and for the. pur-

30

pose described.

15. An acoustic diaphragm formed of

- tolled steel, and provided with an anvil rivet-
-, -&d thereto Wlth its wear surface presented for

35

engagement or impactin, thedirection of trend

of the grain of the diaphragm, substantially
as and for the purpose described.
16. An acoustic diaphragm, conmatmg 0f a

- sheet of elastic metal pmwded with an 1m-
- pact or. wear piece for receiving and trans-

40

mitting mechanically applied power to forci-
bly flex the diaphragm, said impact or wear

- piece being formed with hard surface for
‘Impact or wear, and a malleable metal sur-

face engaging the diaphragm, the center of

- the diaphragm. engaging face of said im-

45

'50

b5

~ the diaphragm, such wear piece comprising

. site sides of the dia:

60

diaphragm an
_1ng rounded so as to

S&Ct Oor wear glece bemg attached to said
the free edges thereof be-
iprevent
‘ing or cutting action w
flexed by application of power through said
impact or wear piece, substantially as and

for the purpose described.

17. An acoustie dlaphragmr cbhéistmg of a |
sheet of rolled steel and an attached impact
or wear piece for receiving and transmitting

mechanically applied power to forcibly flex

malleable metal clamping surfaces on oppo-

revent abruﬁ)t tlexing- or cutting action
when the' dm

rupt flex-
1en the diaphragm is

hragm, and a tension |
‘'member extending through a perforation in
the diaphragm and upset or riveted to hold
‘sa1d parts in position, the edges of the dia-
ghr&gm engaging face being rounded so as to

of said anvil one side o

of power through said 1mpabt or wear plece

substantially as and for the purpose described.
».18. An acoustic diaphr agm consisting of a

65

sheet of elastic metal and an impact or wear

piece fixed in position for receiving and trans-
mitting mechanically applied power to forci-

70

bly flex said diaphragm; the diaphragm en- -

gaging surface of said impact or wear piece

being of malleable metal and slightly bev-
eled or convexed away froin the normal face
of the diaphragm so as to engage the dia-
phragm over a given area when in its normal

position, and then over a larger area as it'1s

concaved by forcible application of the power

‘through said impact or wear piece, substan- o
~19. An acoustic diaphragm consisting of q
sheet of hard elastic metal provided with an

tially as and for the purﬁose descrlbed

75

anvil of malleable metal and a hard metal .

element having a wear surface, said anvil be-

ing. formed with a recess cantaining such
‘hard metal element held therein by uﬁsettmg
{ and having a shank riveted throug

8 per-
foration in the diaphragm, Sllb‘it&lltl&lly as
and for the purpose described.

20.- An acoustic diaphragm conmstmg of a
sheet of hard elastic metal
anvil of malleable metal and a hard metal ele-
ment having a wear surface, said anvil being

rovided with an

3o

00

formed with a recess contalnmg such hard -

metal element held therein by upsetting ‘and

having a shank riveted through a perfora-

95

tion in the diaphragm, the diaphragm engag-

ing face or faces being tightly clamped to the

diaphragm adjacent, the perforation, but out
of contact therewith at the free edges sub-

stantially as and for the purpose described.
21. An acoustic diaphragm consisting of a

100

sheet of hard elastic metal, provided with an -

anvil of malleable metal and a hard metal
cylinder, said anvil being formed with a cy-
hndrical recess contammg such hard metal

105

cylinder held therein by upsetting of the

metal of said anvil one side of such cylinder

being exposed, substa.ntlally &S a,nd for the' 3

purpose described.

22. An acoustic diaphragm conmstmg of a

110 .

sheet of hard elastic metal, provided-with an ..

anvil of malleable metal and a hard metal
_cylinder, said anvil being formed with a cylin-
‘drical recess containing such hard metal cyl-

inder held therein by u tpsettmg of the metal

such cylinder being

115

exposed, an integral shank projecting from =

£,

said anvil being riveted against a washer on

the rear side of said diaphragm, substa.ntlally
as and for the purpose. described.

20

23. An acoustic diaphragm, consisting of

a sheet of hard elastic metal, provided with

an attached 1mpa,ct or wear piece for.receiv-

ing and .transmitting mechanically &pplled

power to forciblv flex the diaphragin, such

wear plece comprising clamping members on.
1ragm 1s flexed by appllcatlon l nppoalte mdes of the dlaphmﬂ'm secured in

125
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. maxmmnum
~ of the diap _ _
a8 and for the purpose deseribed. -
. 24, In an acoustic
15 |
.7 - provided with an anvil e _ .
- riveting and having its impact or wear sur-
~ face presented for engagement or impact in
- the direction of trend of
20 .
. gaging face formed and arranged to clamp |
- the diaphragm adjacent the C att .
-~ ment, but beveled or rounded off toward the

~position by a tension member. extending | bers on opposite sides
~.through a perforation in the diaphragm, the
surface ofengagement between the diaphragm.
and clamping members being formed and ar-
- 5 ranged so as to tightly clamp the diaphragm
. at the center and to leave an annular space. |

- forplay of the diaphragm between the clarnp-
© ing surfaces at tho free. cdges of the Intter,
" the space for such play being predetermined

iragm when 1n use, substant

! _ _ the grain of the dia-
phragm, said anvil having a diaphragm en-

point of attach-

o : edge which lies in the direction of the trend

~as and for the purpose described.

- tached impact or wear piece ]
transmitting mechanically applied power to-
forcibly flex the diaphragm, such wear piece
. comprising diaphragm engaging members
~on opposite sides of the diaphragm, secured

- 30

r.

25. An acoustic diaphragm and an at-

- In position by a tension member extending

85

45

- to forcibly flex the

-and app
mum pro\p

through a perforation

1 arranged so as to leave a
or play of the diaphragin between the

gm engaging surfaces at the free edoe
the \diaphragm engaging members , the

space for such play being predetermined by
roportional to the maxi-
osed amplitude of vibration of the |.
__ when in use, substantially as and
for the pu\\'posei described. - SR
.26. Ap ‘acoustic diaphragni and an -at-
. tached impact or wear pi
-and transmitting mechanically applied power
diaphragm, such wear

oximately

4
I

diaphragrn

 plece comprising disphragm engaging mem-

24 In a diaphragm formed of
metal having a fibrous or grained structure,
secured . thereto by

for receiving and -

in the diaphragm, the
diaphragm engaging faces of said members |
. being \formed or
o flPacﬁr
- diaphr
- of’ ph
40

-~

lece for receiving:

T ¥

by and approximately -proportional to the |
' . proposed amplitude of vibration
TP . ially

for

space. fqi—j '811__3311.'i'1513:}?.

phragm engaging face

e e e vale GIrect e tr “described.

‘metal and rou

© .20, An

. 88s@43

. _ OfthB dl&plﬂagn}? 35__
cured-in position by

a- tension member ex- - -

tending through a perforation in-the dia- -

said

and formed or arranged so as to leave a space
play .of the diaphragm between the dia-
 phragm engaging surtaces at the free edges

diaphragm when in use, substantially as and

for'the purpose described.

~ 27. An - acoustic diaphragm, formed of
relatively thick rolled sheet vanadium steel,
provided with an attached umpact or wear

‘phragm, the diaphragm engaging faces of =
members being rounded at the edge

55

‘of the diaphragm engaging. members, the
spac ty being predetermined by -
-and approximately proportional to the maxi-

_. 60
‘mum proposed amplitude of vibration of the

piece for receiving and transmitting mechan- - -

Ically applied power to fi}r'ci}ﬂ}“ﬂex the dia- -

phragm, such wear piece comprising g dia- .

phragm engaging member having a dia-

o

metal, substantially as

- 28, An’ acoustic

-------- ‘

plece for
1

phragm - engagirg member having a dia-

as and for.the purpose described.

relatively thick rolled sheet vanadium steel,

phragm t¢ forcibly flex

oigyed at New York eity in the cﬁum‘y of

6f November A. D. 1907,

g '_ﬁ’imesr‘;es D

. C. 0. SnypER,

28 ustic - diaphragm, formed of
| relatively thick rolled sheet vanadium steel,
provided with

cagcoustic  diaphragm, formed of

"ork and State of 3-New York this 16th ;

f_{m_lmie. of malleable
nd for the purpose =

75

Aan attached impacttor wear'
| recelving and transmitting niechan- o
1cally applied power to forcibly flex the dia-
Pphragm, such wear piece comprising a dia- .

80
phragm engaging face made of malleable
Ided at the edges, su bstantially

50
-dnd meany for applying power to said dia-
lex the same, said means
‘comprisiig. & diaphragm engaging member
made of/malleable 1ron, substantially as and
for the purpose described. : | 90
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