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~ and . copending application
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. tions or instrumentalities

' 1,189,795.

of Bronxville, Westchester county,

GEORGE ©. DEAN, OF BRONXVILLE, NEW

MANUFACTURING COMPANY, OF NEWARK,

. DELAWARE.

original appléstion fled July 10, 1911,

. may concernd - '

“Be it known that I, GrorGE CoorEr DEAN,.
a- citizen of the United States; and resident

v, New

“York, have invented certain néw and useful -
Improvements in Mechanical Horns, of:

which the following is & specification. ~

This application is 8 division of my prior

Serial No.

637,678, filed July. 10th, 1911, (Patent No.

1,148,294, issued July 97, 1815) and relates

to signal or alarm devices, embodying a dia-

T all whom/ it

phragm actuated or vibrated upon the rota-

. tion of a member or shaft, which is driven

by suitable power means, Suitable connec-

_ which are capable of ‘converting ‘the rotary

.20

%5

" there

movement of the said member into recipro-
catory movement of the diaphragm. - In the

o

‘invention there disclosed and claimed, I em-

ploy as diaphragm displacing members 2 se-
ries of members preferably in the form of "
balls, and preferably mounted in guides for
forward and backward movement in Tespect
to the diaphragm.  These balls, of which,
are two or more, are disposed a out

the axis of the diaphragm so as t¢ contact

" therewith at peints between 1ts: ceyfrflter and

80

R

40 -

45

- specifically claimed in the parent case. .
“the present application, T specifically ciaim:
* those forms in wh
50 . ‘ » Wh .
_ the member having the guides b
- 'to- carryv -the balls. over a stationary cam,
"plthough "such is hroadly claimed in th
" parent case = L

- yirtual = periphery.
" and- distant

3 ‘though. 3 : :
' over, these distributed thrusts are, from the

- rotated 'so ‘ag
‘balls to foree

They - are preferably
adapted to be actuated simultaneously, there-
by .securing a distribution of thrust -about.
from the disphragm center, SO
that a diaphragm of large diameter may be -
vibratéd in a perfectly unitary manner even .
relatively thin and flexible. More-

nature of ..the thrust. elements, perfectly
normal to the diaphragm which may be en
tirely plane and imperforate. . - .
The balls moving back and forth in their
guides may be.réegarded as a specles of pis-
fons. - These pistoris may: reciprocate 1n
piace, the cam, preferably a face cam, being
' to travel in contact with the
the latter successively toward
or against the diaphragm.” This form I ha_ze
Tn

which the balls are mounted .
to reciprocate when traveling i an orbit,
‘being rotated

e -

are ‘employed -

. provided
ing or wrging

-able,
st one extreme of their reciprocatory move-.

“When & face cam 1

YORK,

© . MBECHANICAL HORN.

~ TIn either ty'p'e a sirigie s'eriesb'of' ballé Iriﬁy}
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55.

be . interposed- between the cam or- forcing .-

meéans and the diaphragm, but inasmuch as -
this eonstruction necessitates a: considerable

amount of sliding action of the balls on the
parts with which they are in contact, frie-

80

tion and its attendant evils may be further -

-reduced by..u.tilizing 4 compound thrust ele-
“ment consisting of two or more balls, one
behind the other, in place of each single

ball: Thus, with two balls, one ball con-

5,'5 _.

tacts with the cam and may roll thereon
while the. other ball may roll on' the dia- -

phragm,
where the two balls touch each other. :
In the type forming the subject of. the
present.

phragm or, against the cam, during running.
This provision makes it
very material advantages.

‘the weight of the balls or

the slip being confined to the point -

70 .

anvlication, means are ‘preferably -
for constantly and yieldingly press- -
the balls away from the dia-

possible to secure 79
"Tn the first place;:
thrust members is-

taken off the diapbragm, o that the latter
is entirvely unweighted; and furthermore the

behavior, of -the balls is rendered” depend-
because they are normally maintained

ment. Tt will be obvious that means for

88

causing' a force to act constantly on the .

thrust. members in ‘a direction away from

8

the diaphragm will be of advantage in in-:

stances where they are of
than balls, or where they do not reciprocate;

means other than a cam. Such means may

guide openings or recésses holding the balls
‘in such -2 manner
‘rection: away from the
ward the cam. -

- The cam may be
diaphragm or it.may

.diaphragm or. to-
be otherwise -formed.
employed ‘I provide
oth ‘the guide mem-

means for adjusting b

bers and.the cam toward and from the dia--

phragm, and preferably the means: for ad-
adjustment,. the

‘each other, so that, at any,
hragm and the

ballsy their guides, the dia
‘cgm may be positioned in _
While the balls have beaf referred.

g ( to'as
‘thrust elements, it will be/clear, that

‘they

that the thrust members-
are acted -on by centrifugal foree, in a di-
95

justing the two parts areJPindependent' of .

a character other
" or where they are supported by backing .

90
be conveniently provided by constructingthe ’

a face cam: fécing the

100

105

the best relation.
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may actuate the diaphragm by impact, be-
ing thrown by the cam more or less freely
against the diaphragm. With the cam ad-
justed or set away from. the diaphragm so
that the balls when resting in the hollows
of the cam are spaced away from the dia-
phragm hy a distance equal to or greater
than the throw of the cam, and with a suffi-
ciently steep inclination to the cam-face or
suflicient speed of rotation or both, the balls
will be thrown forcibly against the dia-
phragm and may entirely clear the crests
of the cams. Particularly when a large
number of balls are used encircling the
center of the diaphragm, so that an annular
volley of blows, as it were, is delivered, this
mode of actuation may be very satisfactory.
It has the advantage that there will be little
likelihood of the diaphragm on its return
swing being checked by positively supported
balls.

In the accompanying drawings illustrat-
Ing certain of the preferred embodiments of
the invention: Figure 1 is a vertieal longi-
tudinal section through a lorn signal, the

horn being broken away; Fig. 2 is a section

on the line 2—2 of Fig. 1; Fig. 3 is a semi-
diagfammatic view showing the relation be-
tween the cam, the diaphragm, the balls
and their guide member; Fig. 4 is a view
similar to Fig. 1, showing another embodi-
ment of the invention; Fig. 5 is a section
on the line 5—35 of Fig. 4; Fig. 6 is a semi-
diagrammatic view on‘the order of Iig. 2,
illustrating the relations in this form of the
invention; Fig. 7 is a similar view showing
a different relation; Fig. 8 is a view corre.
sponding to Fig. 1 showing another embodi-
ment of the invention; Fig. 9 is a semi-dja-
grammatic view showing the relation be-
tween the cam, the balls and their movable
retainer in this form of the invention; Fig.
10 is a section on the line 10—10 of Fig. 8;
Fig. 11 is a sectional detail showing an
angular pocket for the reception of two
balls constituting a compound thrust ele-
ment; and Fig. 12 is a similar view showing
the balls in place and indicating the cam and

~changed positions of the balls by dotted

lines. ,

Reference will first be had to Figs. 1 to 8,
though much of the description will be ap-
plicable to the remaining figures, since cer-

‘tain features are common to all the forms.

1 indicates the diaphragm which is prefer-
ably held at its marginal regions by clamps
2, 3, secured together by bolts or screws 4,
and holding the diaphragm hetween gaskets
5, of cork or other suitable material, 6 is
the drive shaft disposed normal to the dia-
phragm, preferably at the center thereof. 7
1s a suitable head or enlargement secured to

.or formed on the forward part of the shaft

adjacent the

diaphragm. 8 is a cam pro-
vided with 2

series of projections 9. 10 is

1,189,795

a series of halls interposed between the cam
and the diaphragm. 11 is a guide member -
or holder for the halls, having guide open-
ings 12 formed therethrough for the Trecep-
tion of the balls. In this particular con-
struction the guide member 11 is a part of
the rotor and the cam 8 is stationary. Since
the amplitude of vibration at the regions of
thrust is materially less than the complete
amplitude of vibration at the center of the
diaphragm, balls may be employed with ad-
vantage, even though of small diameter,
since the extent of their reciprocatory move-
ment is slight. For this reason their guide
openings 12 may be of the simplest forma-
tion, without the necessity of providing
them with means for holding the balls
against escape at either end, the presence of
the cam and the diaphragm being sufficient
to insure the retention of the balls. The
cam 8 may be adjusted toward and from the
diaphragm, by screwing the cam forward
or backward on the head. The pitch of the
screw threads may be low, so that very fine
adjustments may be secured. The retain-
ing member 11 may be adjusted between the
cam and the diaphragm, by a construction
which will presently be described. .
The nature of the power means for ro-
tating the driver or actuator, the casing
structure, and the resonator or projector
may be widely varied. I have shown the
clamps 2, 8, formed on front and rear sec-
tions 16 and 17 of the diaphragm case part,
the front part of which is formed with = 100
sound-escape opening 18, from which ex-
tends a suitable projector or resonator 19,
The cam 8 may be formed on or secured to
the rear section 17. The rotary driver is
preferably operated by an electric motor 105
contained in a motor case part 20. The
motor may be of any suitable or usual con-
struction. The armature is indicated at 21,
its shaft 22 being journaled in suitable bear-
ings 23 in the motor case part, and a thrust 110
bearing 24 being provided at the rear end
of the shaft. The field 25 may be suitably
secured to the walls of the case. Preferably
the shaft 6 is an extension of the armature

70

80"

85

920

95

-shaft or directly connected therewith. Ad- 115

justment between the head 7 and the dia-
phragm is conveniently provided by render-
ing the motor case part 20 adjustable with
reference to the rear section 17 of the dia-
phragm case part, to which end the motor 120 -
case part may be provided with a flange 26
having threaded engagement with a flange
27 on the section 17, a lock nut 98 being
provided for holding the parts to their ad.
justment. This means for mounting the 125
motor has been made the subject of another
divisional application upon which was
granted Patent No. 1,105,324, issued July
28th, 1914. N

It will be noted that the balls 10, instead 130.
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of being reciprocated in place; are recipro-

.cated while being cansed fo travel in an

orbit about the axis ot the diaphragm. The
specific construction may be considerably

- varied.” In form illustrated the cam mem-

ber 8 is a ring screwed onto 2 stationary
supporting flange 13 so that the cam may

be.adjusted toward and from the diaphragm.

. The. ball-gniding member 11 is disposed be-
10 fween thé cam and the -diaphragm. The

‘zuiding or vetaining openings 12 are prefer-.

ably inclosed on all sides, though being en-

~ tirely open at front and rear. The balls or

the force tending to urge or press them away

~from the diaphragm and;against the cam,

20
25
30

85

UIn.accordance with a simple embodiment of
siich means the walls of the opening 12 are
_inclined outward -and rearward, so that,

during running, centrifugal force constantly

and yieldingly urges the balls rearward.
“In operation rotation of the: retaining or

guiding member 11, which is here shown as

~a part of the head 7, ear: ies the balls around
the axis of the diaphragm and up and down.
- over the crests and hollows of the cams 8.

Centrifugal force constantly urges the balls
away from the diaphragm and toward the

cam, so that the balls are alternately thrust

forward against the diaphragm by .cam
action, and retired by centrifugal force, or
by the diaphragm or by both.  The constant

rearward urging of the balls insures that
they will codperate in a reliable manner

with the cam, and has the further and very

naterial advantage that the weight of the
Balls or thrust members is taken off the dia-
phragm at the termination of the thrusts, so-
_that the diaphragit i entirely unweighted
‘and may perform it!hs elastic retuin move- -
.nents to best advantage.

It follows, also,

from the fact that the balls are normally
- wrged rearward or in a direction toward

45

© tageousl

- phragm is such that the balls contact with
4. " the diaphragm when part way up the slopes’
80

e actuated by positive thrusts delivered
.- through the balls. - If, however, the spacing
.+ ori:adjustment between the cam and the
~digphragm be -greater, so that the balls do
not -contact with the diaphragm until they
. ‘have ireached the crests of the projections,.
“.or if the spacing between the crests of the
#. ‘projections and the diaphragm be greater
%5 thian the -diameter of the balls, the diaphragm
0. will: be ‘actuated by the balls acting as pro-

85

“the cam, that the parts may be so adjusted
_or.spaced that the signal will operate advan-

by impact rather than by thrust.

- If the spacing between the cam and the dia--

of the cam projections; the diaphragm will

ectiles. With a sufficient speed of rotation
(B pLu-s
ard sides.of the cam projections, or both,

..’ the: balls may be thrust entirely free of the
65 SR

crests of the projections. -

cess 120 and constitue a compound: thrust

thrust. members are normally acted upon by

tion. In the operation

the rear balls, may be substantially parallel

. W ‘shown. at 81. - These twobores may he fi
ith s sufficiently high pitch on the for-

is minimized and the action of the -

a

Figs. 4 to 7 illustrate a construction very.
similar ‘to the last form of the’ invention,-
1lere, instead of a single ball, a plurality of
balls 10> occupy each guide opening or re-

clement.  Preferably, two balls. are " em:
ployed in each pocket, one ball being free to
roll upon stationary cam 8° and the othér
upon the diaphragm 1, while they are also
rolling on each other. The'cam 8
to the cam 8, and the head 7%, with itscor-
responding parts in - the last form. of the
invention, while other parts not specifieally

_J.m,v .

18 similar 5

referred: to and bearing similar reference

" characters ave similar to the corresponding.:

described - in. the preceding construc-

parts’ \ i
of this form of the

80,

invention rotation of the ball carrier-causes .

“the Mallsrto travel around the axis of .the
diaphragm one ball rolling on the cam, and §5

the other ball rolling on the diaphragm at .

each contact therewith. The balls are urged

* rearward by centrifugal force, as in the pre-

ceding construction. If desired, the rear
portion of the guide openings 12°, recelving

to the axis of rotation, the forward portions.

acted upon directly by centrifugal force;
but it will be obvious that all the balls are
affected because the forward. balls press
upon the rear balls. Otherwise the opera-
tion is essentially the same as the operation
in the preceding construction. .~ = . = -

Fig. 6 illustrates an adjustment or spacing
in which a-pronounced thrust issecured, by

causing the forward balls to contact with the

diaphragm when the rear balls are part way

“up the slopes of the cam. In:. TFig. T the

90

“of the recesses, holding the forward balls, -
being alone inclined outward and rearward, -
‘so that it is the forward balls which are

95,3

100

105

spacing or adjustment ‘is- different, so that
the forward balls do. ot éontact “with the™

diaphragm until the rear balls have alinost

With this or a slightly: greater spacing, the
diaphragm may be actuatéd mainly by the

impact of the balls thrown forward by re-

action with the cam:

The construction illustrated in Figs. 8 to 11

12.is similar to the two preceding forms of
the invention. This is a construction for
seciiving the greatest possible influence of

“centrifugal force for holding the rear balls _

in’ contact with the ‘cam. “To this end the
portions of the pockets 12° receiving the rear
or cam-contacting balls are in the nature of

-radial bores 80, The portions of the pockets

- or entirely reached.the crests of the -cam. 110

20"

frant

rveceiving the diaphragm-contacting balls,

1hay be formed at night angles thercto, s

- “ pV\ l
by a tap having a 45° tip; so that
are connected at the back by a 4
In this way the unfilled space in ti

148
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tacting ball in crowding the diaphragm-con-
tacting balls forward 1s materially assisted.
In order to coiperate with the balls so ar-
ranged, the stationary cam 8¢ is an internal
peripheral cam, with its crests projecting
toward the axis of votation. Otherwise, the
cam 8¢ has functions similar to thestationary
face cams 8 and 8”; and the rotary head 7°
and its ball-retaining portion 11° with the
pockets 12, are in essential respects similar
to the corresponding parts in the two pre-
ceding forms of the invention. Parts bear-
ing the same reference characters are identi-
cal with the parts in the preceding con-

structions.

In operation rotation of the ball carrier
causes the rear balls to travel around in con-
tact with the internal cam, whereby these
balls are forced radially inward to be pulled
outward by centrifugal force. The inward
forced movements of the rear balls by re-
action with the walls of the pockets 12°
force the other balls straight forward
against the diaphragm. According to the
spacing of the parts the diaphragm may be
vibrated by normal thrusts or by the inertia
of the balls acting as projectors as in the
preceding forms of the invention.

While in any or all of the forms of the in-
vention the diaphragm might be provided
with projections or wearpieces for the re-
ception of the thrusts or impacts of theballs,
it is very desirable to construct the dia-
phragm as a simple disk, without perfora-
tions, projections or added weight of any

Kkind.

It will be obvious that many of the ad-
rantages of the invention may be secured
where the actuating connections are of a
form other than balls.

What I claim as new is:

1. In a mechanically actuated diaphragm
signal, the combination of a diaphragm, cam
means, an interposed series of balls arranged
to force the diaphragm at points intermedi-
ate the center and virtual periphery thereof,
a member having guides in which said balls
reciprocate, and drive means for rotating
said member.

2. In a device of the class described, a
diaphragm, a stationary cam provided with
a series of actuating portions, a series of
loose interposed members, and a rotatable
guide member for said loose members con-
structed and arranged to cause the latter to
travel over the cam. ‘

3. In a device of the class described, a
diaphragm, a stationary cam, a series of
members constructed and arranged to force
the diaphragm at distributed regions be-
tween its center and virtual periphery, and a
rotatable carrier for causing said members
to travel in contact with the cam.

4, In a device of the class described, a
diaphragm, a stationary camming means

1,189,79

having a series of actuating portions, an in-
terposed series of members constructed and
arranged to force the diaphragm at distrib-
uted regions, and rotary means having its
axis normal to the diaphragm for carrying
said members around in contact with the
camming means and guiding them in their
consequent reciprocatory movement toward
and from the diaphragm.

5. In a device of the class described, a
diaphragm, stationary camming means, a se-
ries of balls interposed between the dia-
phragm and the camming means, and a ro-
tary guiding member for causing said balls
to travel around in contact with the cam-
ming means. ,

6. In a device of the class described, a
diaphragm, a rotary member disposed with
its axis normal to the diaphragm and.hav-
ing a series of guide recesses disposed around
its axis, a plurality of balls mounted in
each recess, and stationary camming means
constructed and arranged to contact with
the rear balls in the several recesses to catuse
the forward balls to contact with the dia-
phragm, ‘

7. In a device of the class described, a
diaphragm, stationary cam means, a rotary
member having a series of guide recesses,
and a series of compound thrust elements,
each consisting of a series of balls, inter-
posed in said recesses between the dia-
phragm and the cam means. B ,

8. In a device of the class described, a
diaphragm, camming means, a series of com-
pound members, each consisting of a series
of balls, interposed between the diaphragm
and camming means, guide means for said
compound members, and means for produc-
ing relative rotation between said samming
means and guide means.

9. In a device of the class described, a
diaphragm, a rotary ball carrier having a
serles of angular guide recesses comprising
radial portions and portions opening for-
ward toward the diaphragm, a cam encir-
cling said radial portions, balls in the for-
ward-opening portions of said recess to con-
tact with the diaphragm and balls in the ra-
dial portions to contact with the cam.

10. In a device of the class described, a
diaphragm, a series of actuating balls dis-

‘posed about the axis ‘of said diaphragm,

driving means for causing said balls to
travel around said axis, means for backing
said balls, and means whereby said balls are
constantly urged against said backing means
during running.

11. In a device of the class described, a
diaphragm, camming means, an interposed
series of balls disposed about the axis of
the diaphragm, and means whereby said-
balls are constantly and yieldingly urged to-
ward the camming means during running.

-12. In a device of the class described, a

70
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diaphragm, camming means, an interposed
series of actuating members disposéd about
the axis of the diaphragm, a rotary carrier
having guide recesses in which said members
reciprocate, said recesses being formed so
that centrifugal force urges the members
against the camming means. :

18. In a device of the class described, a

diaphragm, camming means, a_series of 1n-

terposed balls arranged around the axis of

_ the diaphragm, and a rotary member hav-

15
20
25

ing guide recesses in which said balls are
mounted, said recessés being formed so that

centrifugal force urges the balls against the

camming means. - ‘o

14, In a device of the class describedi a
diaphragm, camming means, an interposed
series of balls disposed about the axis of the
diaphragm, guides in which said balls recip-
rocate toward and from the diaphragm
and means whereby said balls are constantly
acted on by a force in directions away from
the diaphragm. '

15. In a device of the class described, a
diaphragm, a series of actuating members, a
rotary member for causing said members to
travel in an orbit dbout the center of the
diaphragm, means for repeatedly forcing
said actuating merubers toward the dia-
phragm, and means whereby centrifugal

- Yorce urges said actuating members away

25

from the diaphragm. ) :
16. In a device of the class described, a
diaphragm, a rotary carrier disposed with

its axis normal to the diaphragm and having .

a series of recesses disposed about its axis, a
series of disphragm-actuating members in
said recesses, said recesses being formed so

a8

that centrifugal force urges said members

away from the diaphragm, and means for
repeatedly forcing sai

the diaphragm.. ~ -
-~ 17. In’ a device of the class described, a -

40:

members toward. -

diaphfagm, a ball arranged to-contact there- -

. .with, andia rotary holder in which-said ball
is mounted and which is formed'so that cen-

trifugal force acts on said ball in a.direc-
tion away from the diaphragm.. -~
~ 18. In"a device of the class described, a
diaphragm, a rotary member disposed with
its axis normal to the diaphragm and having
a recessed portion, and a diap ragm-actuat-

ing member in said recessed portion, being

e

50

arranged so that centrifugal force acts upon .

it in a direction away from the diaphrafm.
19. In a device of the class described, a
diaphragm, a rotary member disposed with.

its axis normal to the diaphragm and hav-

ing a recessed portion, and a series of dia-
phragm-actuating balls in said recessed por-
tion, arranged to force the diaphragm at
points between its center and virtual
ery, said recessed portion being so

peript

60

that centrifugal force acts upon said ballsin - .

directions away from the diaphragm.

90. In a. device of the class deseribed, a.

sald rotary

actuating member carried by s
urged away

member and arranged so as to

from the diaphragm by centrifugal force,

and camming means for repeatedly forcing
said member toward the diaphragm. ‘
Signed at New York city in the county of
New York and State of New York this 21st
day of July A. D. 1915, :
- 'GEORGE C. DEAN.

"~ diaphragi, a rotary member, a diaphragm- - '

70




