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To all whom it may concern.:

Be it known that I, Fraxx W. Woop, a
citizen of the United States, residing at
Montelair, in the county of Iissex and State
of New Jersey, have invented new and use-
ful Improvements in Inclosed-Diaphragm
Buzzers, of which the following is a speci-
fication.

My invention relates to electro-mechani-
cal apparatus for producing sound and par-
ticularly to buzzers of the inclosed dia-
phragm type.

Sound producing apparatus is often de-
sired for signal purpose in locations where
operating conditions make the ase of an or-
dinary buzzer impractical. Such locations
occur particularly in factories, engine rooms,
and on shipboard; and the conditions en-
countered include excessive moisture, for-
eign matter, vibration, and exposure to
blows. In some places all of these condi-
tions occur, especially on shipboard, where
the buzzer 1s constantly subjected to the cor-
rosive action of moisture-lacden sea air and
is sometimes needed in positions where it
may be directly exposed to water.

In engine room locations, and sometimes
in factories, the buzzer is subjected to ex-
cessive vibration which would rapidly de-
range a complex or sensitive construction.
This is also true of buzzers for use.in gun
ports or turrets either on shipboard or
ashore, where they are exposed to the vibra-
tion caused by the detonation of heavy guns.
Buzzers located in engine rooms and fac-
tories also are often exposed to grease, dirt,
dust and other foreign matter which tends
to work into the mechanism and prevent its
operation.

An object of my invention is to provide
a buzzer which may be subjected to the hard-
est usage, especially under the conditions
outlined above, without becoming deranged.
It is further adapted for use in confined
quarters, such as commonly occur on ship-
board, where the use of a sound-producing
device with a horn is often objectionable be-
cause of the space occupied by the horn.

Furthermore, my buzzer is designed and
arranged to produce a very loud, sharp
sound which can be easily heard above the
noises of engine rooms, gun ports, factories,
and similar locations. It is also compact,
so that it may be placed in out-of-the-way lo-
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cations and is protected so than none of the
working parts are exposed to chance blows.

I have also arranged the working parts
in units, and have connected them to each
other and to the casing of the buzzer so
that they may readily be removed as a com-
plete unit when the buzzer is inaccessible,
and repaired in a convenient location with-
out detaching the entive buzzer from its
position. -

I have also provided an improved con-
struction which is adapted to be mounted
on bulkheads or similar places so as to use
the structure on which it is mounted to form
a sounding board for the amplification of
the sound waves from the buzzer.

Further objects and advantages of my
construction will be apparent from the fol-
lowing description taken in connection with
the accompanying drawings, in which:

Figure 1 is a vertical cross-sectional view
of the buzzer, one magnet being shown in
section, the other in plan view,

Figure 2 is a top plan view with the cas-
ing cover removed,

Figure 3 is a fragmentary side plan view
with the upper portion of the casing broken
away showing part of the mechanism in
transverse section at right angles to that of
Figure 1, and

Figure 4 is a fragmentary bottom plan
View.

My buzzer may include a number of mag-
nets 10, preferably two in number, which
may be mounted adjacent and parallel to
each other in any desired way, such as by
attaching a reduced portion of cores 11 re.
movably in a suitable aperture in yoke 12
as by screws 13. An armature 14 is remov-
ably mounted adjacent the poles of mag-
nets 10 in any suitable manner, preferably
by a flexible plate 15 attached to the arma-
ture 14 and mounted on the buzzer casing,
to hold the armature in fixed position and
prevent its being disarranged even under
the heaviest vibration. Plate 15 may be
mounted on the casing by providing lugs 15*
and screws 15> for attaching the plate to
the lugs. Plate 15 may be cut away in part
or otherwise shaped to permit armature 14
sufficient freedom of motion.

Directly under and adjacent to the ar-
mature 14 is located a diaphragm 16, which
preferably is tightly stretched across an
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aperture in the buzzer casing and is held in
position in any desired manner, such for
instance, as by a removable clamping ring
17 screwed to the casing. Immted on the
armature 14 is a hammer button I8 ar-
ranged to be normally in contact with dia-
phl agm 16. Preferably, hammer hutton 18
is in the form of a stud passing through fhe
armature and held in position in any de-
sired way, such as by slightly expanding
the upper edge thereof. A perforated cov-
ering may, 1f desired, be mounted across
the aperture in the casing to protect the
diaphragm 16 ftOIIl chance blows.  This
may be in the form of a spider 19 either
cast integral with or attached to the cas-
ing in any desired manner.

My buzzer is primarily intended for nuse
with direct current though the mechanism
hereinbefore described will by itself, be op-
erative if used with alternating current.
Ifor the former use, I provide a vibrating
interrupter in the magnet cireuit and have
constructed and arranged the vibrator of
the interrupter so that it is also opera-
tive to return the armature to its normal po-
sition after the cirenit has been broken.
The vibrator mechanisin iz preferably
mounted as a unit. In the form shown, 1
utilize a carrier plate 20 which preferably
lies transverse to and ig mounted upon voke
12 as by screws 21. At one end of the car-
rier plate, I mount vibrator finger 22 ex-
tending across the centre of the junction
between yoke 12 and carrier plate 20 and
preferably having a reverse hend 23 to in-
crease its resiliency.

I provide means for regulating the posi-
tion of finger 22, said means preferably con-
sisting of a screw 24 bearing on finger 22.
Any desired method of locking screw 24 in
position may be utilized such as a jam nnt,
hut I have shown a short locking plate 26
through which screw 24 is tlucxderl. Tt
will be apparent that by normally having
plate 26 and plate 25 slightly spaced where
screw 24 passes through them, s-vew 24
may be clamped in adjusted p(mtmn by
tightening clamping screw 27 passing
thr ough plate 26 and threaded into an ex-
tension on plate 25. By this means. adjust-
ing serew 24 is held so firmly in position
that even excessive vibration will not shift
it. Plate 25 and finger 22 are preferably
separated by blocks of insulation 28 and
are held in posmon by insulated screws 29.
For convenience, T may provide a (-(mneo
tion plate 30 adjacent’ ﬁnoel 22 and held
in position by screws 29, plate 30 having
mounted thereon a suitable terminal 31 for
one of the clrenit wires.

At the opposite end of cairier plate 20
is mounted a spring contact [m;Qex 32 ex-
tending toward the centre of said ecarvier
plate and having a contact point 33 mount-
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ed on its inner end and located so as to
rest normally against a similar contact
point 34 on the extr emity of spring finger
22, Mounted above spring finger 32 is a
plate 25* carrying adjusting serew 24* hav-
g its lower end in contact with finger 32.
The same construction of adjusting mecha-
nism is provided for the spring finger 32,

as 1s provided for the finger 22, the pe arts
being ndicated bv the reference characters
240, 950, 26* and 274, the said mechanism be-
ing cmiamv m%ulmed by a block 38 and
held in position by insulating screws 39.

Tt will be noted that spring finger 22 ex-
tends across the *)omt oi junction of yoke
{2 and carrier plate 20, and contact points
33 and 34 are lo ated at one side of the
junction.

I provide means for utilizing spring fin-
ger 22 to press wrmature 14 away from the
magnets 10 and toward the diaphragm 16.
This may consist of a plunger rod 38+ slid-
ing in suitable apel‘hne% through carrier
‘)tht 200 ardd yoke 12 at appm‘\mmtely the
wuh(- of thelr junction, the lower end of
plunger rod 38 Leing operatively positioned
(o press arm ‘1tmo 14 (Lownw ardly. Various
((mn@'uon% for the ends of rod 38* may be
provided, the construction being such that
the plunger rod may, if desired, be fixed at
ity hm er end to the armature structure; but
for convenicnce in assembling and 1’emovmg
part or all of the mechanism for repairs, 1
prefer to provide a loose connection at the
lower end of the plunger rod. This may be
done in several ways. I prefer to provide a
cm ket 89" in hammer button 18, the lower end

f plunger rod 38" resting loosely in socket
"“‘ s0 as to bear against “the hottom of the
socket, but being easily removahble therefrom.
The upper end of plunger rod 38* carries an
insulating element 40 preferably in the form
of a button carried ])V a cup-shaped holder
41 1(\1'1110(1 on the upper end of plunger rod
38+ Button 40 bears against the lower face
of spring contact finger 22 which serves to
press plunger rtod 38 downward] v and
thereby to force the armature 14 away from
magnets 10.
I provide a water-tight casing for the
buzzer. This casing may be cons structed in
NUMErous ways, but preferably consists of
a cylindrical mll 42 having ends 43 and 44.
Diaphragm 16 is mounted in one end such
as 44, and the ends are attached to side wall
42 s0 as to form a completely water-tight
casing which will effectively protect the

buzzer mechanism above deseribed from
dirt, grease, oil, dust. moisture, and even

water. One end of the casing, either the
end containing the diaphragm or the oppo-
site end, is preferably removable to render
the Duzzer mechanism accessible. I have
shown end 43 in the form of a cap threaded
on the end of side wall 42, and preferably
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having a ground joint therewith to make.

the connection water- tight. A flat-sided
knob 45 is preferably formed in the central
part of cap end 43 to provide wrench-en-

gaging means for tightening or removing
the cap. The casing is qdapted to be mount-
ed with dmphmom 16 adjacent the hase
upon vwhich the buzzer is mounted, and I
have provided mounting means whereby the
buzzer may be located ad acent to but slight-
ly spaced from the base which is pr ef()ldbl}
a bulkhead or other medium capable of some
vibration; and I have provided a space
around the bottom of the casing through
which the sound from the diaphragm re-
flected by the base may escape. To produce
this result, I plefehlbl} provide a plurality
of downwardly extending lugs 46 adapted
to be screwed or otherwise attached to the
base, and leaving spaces 47 between the cas-
ing and the base intermediate adjacent lugs.
For convenience in removal of the operative
portion of the buzzer, I preferably mount
voke 12 detachably upon the inside of the
easing. This may be done in different ways,
but 1 preferably provide lugs 48 on said side
wall and detachably mount the ends of yoke
12 thereon as by screws 49.

I have also shown the side wall 42 as pro-
vided with a shouldered aperture 50 into
which may be threaded the end of a conduit
for leading in the circuit wires; but any
other prefen ed form of lead-in nldy be pro-
vided.

In operation, the energizing of magnets
10 will draw armature 14 upwardly and
raise hammer button 18 out of contact with
diaphragm 16. This motion will also move
plunger rod 38 upward, raising the end of
spring contact finger 22 and separating con-
tacts 83 and 34, thereby breaking the circuit
and deenergizing magnets 10. Armature 14
will thereupon spring back into place, be-
ing aided therein by the pressure of plun-
ger rod 38" which 1s forced downward by
the resiliency of spring finger 22. This re-
turn motion will bring hammer button 18
sharply down into contact with diaphragm
16, but the moment the diaphragm is struck,
contacts 35 and 34 will be again brought into
contact with each other, and the magnet cir-
cuit reestablished, so that the hammer but-
ton will be retracted as the armature is im-
mediately raised again. The contact point
may be adjusted by manipulation of adjust-
ing screw 24 and the pressure of spring
contact ﬁD(TGl 22 on plunger rod 38* may
be varied bjy manipulation of adjusting screw
24 so that the operation of the buzzer is
susceptible of simple and thorough adjust-
ment. Hooks 22* and 32* may be provided
on members 22 and 32, respectively, for
easily inserting and securing conductor-
wires.

It will be noted that the buzzer is con-

8

structed on what may be called a uni$
system to facilitate assembly and removal
for repair. Yoke 12 carries practically the

entire operative mechanism and ecarrvier
plate 20 detachably mounted thereon curries
the complete interrupter mechanism. Yoke

12 is readily detached and removed by tak-
ing out serews 49, and cavrier phte 20 can
be removed without (hbtulblllﬂ_' the rest of
the mechanism by taking out screws 21,
Tt will be apparent that any derangement of
the parts may be repaired, and any renewal
that is necessary is facilitated, pmtuular])
where the buzzer is in an inaccessible posi-
tion, without removing the buzzer casing
from its base.

It will be apparent that the construction
is unusually simple, and all moving parts are
positively and stlolloly held in position,
but are so arranged as to be readily remova-
ble and replaceable without taking down the
entire structure. Ifurthermore, the buzzer
Is extremely compaet and at the same time
is unuslmll) loud, as the mufiling effect of
a water-tight casing, which has been one of
the chief difficulties with the inclosed type
of buzzer, has been entirely avoided by the
provision "ot the ample diaphragm, the use
of the mounting as a sound board, and the
plovmon of fxmple space for the sound

‘aves to emerge.

Tt is to be understood, however, that the
construction described, while it is the pre-
ferred form of my invention, is subject to
many variations and modifications aside
frow those indieated, and I do not consider
my invention (o he limited to the construc-

tion shown except a8 my invention is de-
fined by the scope of the claims.
T claim:
. In sound producing apparatus, an

dlnld[lll(‘, sound pmduuno means actuated
by the dmmtme, a voke, a magnet mounted
on the yoke adjacent the armature so that
the encrgizing of the magnet will shift the
armature from its normal position, a carrier
frame mounted transversely on said yoke,
the longitudinal centres of said carrier
frame and yoke being approximately in
register, o vesilient ekment mounted at one
end adjacent the end of the carrier frame
and extending across said registering cen-
tres, a v ieldable clement mounted at one end
adjacent the opposite end of the carrier
frame and extending toward said centres
into juxtaposition with the inner end of the
vesilient element, cooperating contact points
cavried by the adjacent ends of the resilient
and yieldable members connected in cireuit
with the magnets, a plunger rod slidably
mounted through the carrier frame and yoke
adjacent said centres, one end of the plunger
engaging the ar nmtmg and the other being
eng med by the resilient element, the con-
struction being such that the ener gizing of
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the magnets shifts the armature, moving the
1001171rmtmn element to shift the 1’@5111@1)@
finger and breaking the contact, said finger
then returning the armature to its nor ,nﬂ
position by pressure on the reciprocating
element, and simultancously clesing the
magnetic circuit.

In sound producing apparatus, a cas-
ing including a sound-pr uducing diaphragm
at one end. a removable closure at the
oppesite end, and aupnorumn portions pro-
jecting inwardly between the said ends, a
voke detachably secured to the suppor tln
portions of the casing on the end next to

1,516,260

the closure for the latter, a magnet attached
to the yoke, an armature movqbly mounted
near the magnet and adapted to be attracted
by the Szlll'le means connected to the armature
for vibrating the diaphragm when the mag-

ret g ulicrmlttently energized, a guppmtmw
element detachably secured to the yoke on
the end next the casing closure, and circuit-
breaking means for the magnets attached to
the said supporting element as an independ-
ently removable unit.

1 testimony whereof I have hereunto set

my hand.
FRANK W. WOOD.
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