CURREBNT /N CO/L

May 10, 1938. M. F. KETAY 2,117,064

CONTACTLESS BELL

Original Filed Feb. 12, 1932 2 Sheets—Shset 1
g
g
29 | %
Jo & 7
TR\
Lo PR/t =2
T
© ' PN o)
i @ i o) iy — 79
'f‘! e { 12
, b7 4
!{s!"' % o —14-———--'3\-»—-—1 3
et s ol K'*
o i ‘H i"\\ ﬁ:\/l)’ 0 O
Tlal I,:i o =5 37
I8
Z9 pa

”tww

I_NVENTOR
. Morris [ Keta .y
AL o Leritit

O/STANCE OF A/2 GAP SETIVEEN
ARMATURE AND COILS ATTORNEY




May 10, 1938. ’ " M. F. KETAY ’ 2,117,064
CONTACTLESS BELL

Original Filed Feb. 12, 1932 2 Sheets-Sheet 2

}/
- Morris £ Ketay.
Sl eriZoik

ATTORNEY




Patented May 10, 1938

'UNITED STATES

2,117,064

PATENT OFFICE

2,117,064
CONTACTLESS BELL

Morris F. Ketay, Brooklyn, N. Y., assignor to
. Bendix Aviation Corporation, South Bend, Ind.,
a corporation of Delaware

Application February 12, 1932, Serial No. 592,607
‘ Renewed June 21, 1937

3 Claims.

The present invention relates to signal devices

such as buzzers and/or bells, and more particu-
larly to devices of this type adapted to operate
. on alternating current without the use of make-
5 and-break contacts. )
Heretofore, devices of the above character
adapted for either direct or alternating current
" energization, included & solenoid arranged to at-
tract an armature upon energization of the
10 former, and contacts which were broken upon
attraction of said armature, thereby de-energiz-
ing the solenoid and releasing the armature.
This cycle was repeated as long as current was
supplied to the device to produce a continuous
vibration of the armature. These devices, al-
though suitable in installations where low volt-
ages and relatively small currents are used, and
relatively small armatures are set into vibration,

—
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are not suitable where higher voltages, such as -

standard commercial voltages are used, because
the breaking of the contacts to produce the vi-
brations of the armature, causes heavy arcing
between the contacts thereby burning up and de-
stroying the latter in a relatively short time.
o5 Accordingly, one of the objects of the present in-
vention is to provide a novel buzzer or bell where-
in make-and-break contacts are eliminated.

Another object of the invention is to provide

a novel device of the class described whereby the
30 use of permanent magnets is unnecessary.

Another object is to provide a novel buzzer or
bell which is adapted to operate on alternating
current of any desired frequency.

Another object is to provide a novel device of
the above type which is adapted to operate on
alternating current and the vibrating element
of which may be adjusted to operate at any de-
sired frequency regardless of the frequency of the
-alternating current from which the device is
40 energized.

A further object of the invention is to pro-
vide an alternating current buzer or bell which
depends for its operation upon the theory ‘of
resonance of an alternating current circuit

45 ‘whereby the device may be tuned to operate at
any desired frequency of the alternating current
supply. '

A still further object is to provide a novel con-
struction of an alternating current buzzer or bell

50 whercby the frequency of the armature may be
easily and quickly adjusted to any desired fre-
quency and to operate at the selected frequency
independently of the frequency of the alter-

nating current supply. o
55 ‘'The above and other objects and advantages
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of the invention will appear more fully herein-
after from & consideration of the detailed de-
scription which follows, taken together with the
accompanying drawings, wherein is illustrated
one form of the device embodying the present
invention. It is to be expressly understood, how-
ever, that the drawings are for the purpose of
illustration and description only, and are not
designed as a definition of the limits of the in-
vention.

In the drawings, wherein like reference char-
acters refer to like parts throughout the several
views, ' .

Fig. 1 is a plan view, with the cover removed,
of one form of the device embodying the present
invention;

Fig. 2 is a detailed sectional view taken on
line 2—2 of Fig. 1, of a connection to the arma-
ture for operating the siriker or clapper of a
gong;

Fig. 3 is an inverted side elevation as viewed
from the bottom of Fig. 1;

Fig. 4 is a graphical representation of the
operational characteristics of the device; "

Fig. 5 is a side elevation, partly in section, with
the cover attached; and- ) )

Fig. 6 is a plan view as viewed from the top of
Fig. 5. .

In accordance with the invention, the arma-

ture or vibrating member of the device is set 3

into vibration due to electro-magnetic attrac-
tion thereof by a coil or pair of colls energized
by an alternating current which increases and
decreases as the resonance of a circuit includ-
ing said coil or coils and a capacity element is
approached and departed from by the action of
the vibrating member.

Referring now to the drawings, and more par-
ticularly to Figs. 1 and 5, the device, in the form
shown, comprises a base 7, on which the vari-
ous elements are mounted and having projecting
ears 8, each of which is provided with an aper-
ture 8 for the reception of screws 10 so that a
cover Il may be secured to the base 1, as indi-
cated in Figs. 5 and 6. Upon the base 1, there is
mounted in any suitable manner, as by means
of screws 12 and {3, a U-shaped laminated soft
iron core (4, having legs or pole pieces 1% and
16. The pole pieces I5 and 16 are provided with
end protecting members (T and {8, respectively,
of suitable non-ferrous material for preventing
the “freezing” or sticking of the vibrating mem-
ber to the legs or poles 15 and 16. A tuned cir-
cuit is now provided including inductance and
capacity elements either of which may be varied
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so that the circuit may be periodically rendered
resonant and non-resonant. The inductance ele-
ments comprise g pair of coils {9 and 20 wound
upon the legs 16 and 18, respectively, of the
core |4 and arranged to be energized from a
suitable source of alternating current (not
shown) by means of the leads 2! and 22, which
connect the coils to terminals or binding posts
23 and 24, respectively. The terminals 23 and
24 are carrled by a terminal block 28, of suit-
able insulating material secured to the base 7
in any suitable manner as by means of screws
26. Cooperating with and adapted to be at-
tracted by the pole pieces (8 and 16 upon en-
ergization of coils {9 and 20 for varying the
impedance of the latter is an armature 27 con-
sisting of soft iron laminations and is secured
to a swivel rod 28 in any suitable manner, ag by
means of & clamp plate 29 and 3 screw 30.

The swivel rod 28 is provided for operating the
striker or clapper of a gong, as will be pointed out
more fully hereinafter, but may be dispensed with
in the event that the device is to be employed only
&s a buzzer, in which event the armature 21 may
be pivoted fo the base 7 in any other suitable
manner.

The armature 7 iz normally held away from the

" pole pieces by means of a coil spring 3f having
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one end thereof secured to the clamp plate 23 and
the other end to an adjusting screw 32 carried by
a bracket 33 secured to the base 7. In this posi-
tion of the armature the inductive reactance of
the coils is equal to capacitive reactance of the
capacity element and the circuit including said
colls and capacity elements is at resonance. The
spring 3i holds the armaiure 27 against a stop
34 which may be adjusted by means of a screw 35
carried by s bracket 36 secured to the terminal
block 28, so that the distance of the armature
from the pole pieces {6 and 1§ may be adjusted
for & purpose which will be apparent hereinafter,
The capacity element of the tuned ecircult com-
prises a condenser 37 mounted on a bracket 38
secured to the base 7 in any suitable manner, as
by means of screws 3¢ and 40, and connected in
series with the coils 19 and 20, The tuned cir-

cuit may be designed for any suitable frequency.

It will be apparent that for a given frequency
of the supply line from which the device is ener-
gized, and with the armature 27 in the open po-
sition shown in Fig. 1, the tuned circuit including
the condenser 37 and the coils 18 and 28 will be
at resonance, as pointed out above, when the in-
ductive reactance of the colls is equal to the

‘capacitive reactance of the condenser, and at

such time a maximum current will flow through
the colls thereby attracting the armature 21.
However, upon the attraction of the armature 27
the impedance of the coils is immediately greatly
increased by virtue of the change or reduction of
the air gap between the pole pieces and the arma-~
ture, thereby throwing the circuit out of
resonance, and so offering an extremely high im-
pedance to the flow of current in the coils 19 and
20. Upon the decrease of current in said colls the
magnetic field of the pole pieces 1§ and 18 is de-
creased, whereby the spring 31 then pulls the
armature 27 away from the pole pleces and the
circuit is again restored to resonance, thereby
increasing the current flow through the coils and
again attracting the armature 21, which in turm
again reduces the current flow in the coils and the
cycle of operation thus goes on continuously so
that the armature 27 is set into vibration.

The cperation will be more clearly. apparent
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from the graphical representation shown in Fig.
4, which represents a resonance curve plotted in
terms of ‘the distance of the air gap between the
armature and coils as the abscissae and the cur-~
rent in the colis as the ordinates. The current is
represented as i and is a maximum when the
armature 27 is positioned from the pole pieces
15'and 18 a distance x. Therefore, it will be seen
that as the distance between the armature and
the pole pleces 1s decreased, which happens when
the armature s attracted by the pole pleces and
moved against sald pole pieces so that the dis-
tance of the alr gap is zero, the current in the
coils will be a minimum, this minimum being in-
dicated my the point im.

The frequency of vibration of the armature 27
is entirely independent of the frequency of the
current flowing through the coils 19 and-20 and
depends solely upon the tension of the spring 3¢
and to & slight extent upon the distance that the
armature has to travel between the stop 34 and
the pole pieces due to its inertia. The tension of
the spring 3t must be overcome by the magnetic
attraction of the armature by the pole pieces.
Therefore the frequency of vibration of the
armature may be readily changed by turning
the adjusting screw 32 to vary the tension on the
spring 31.

The resonance point of the circuit including
the coils {9 and 20 and the condenser 37 will of
course be changed when an alternating current
having a different frequency is employed and,
therefore, novel means are provided whereby the
circuit may be easily adjusted to resonance at the
new frequency by adjusting the initial distance
of the armature 27 from the pole pieces 16 and 16

and in the form shown said means comprise the -

adjusting screw 36 which moves the stop 34
further from or closer to the pole pieces. The ad-

justment of the stop 34, and hence the distance ¢
‘of the armature 27 from the pole pieces, in ef-

fect tunes the circuit because the changing of
the air gap changes the impedance of the coils.
It will therefore be seen that the device may be

adjusted so that the armature 27 can vibrate at 4]

any frequency independent of the frequency of
the alternating current, and the device may also
be adjusted to operate effectively from an alter-
nating current of any frequency, since the ener-
gizing circuit may be tuned to resonance at any
frequency.

Thus far, the invention described constitutes a
device generally known as a buzzer, and may be
used as such, but in the present embodiment, the
armature has been arranged to operate the striker
or clapper of a bell, For this purpose the swivel
rod 28 is journaled in bearings 41 and 42 and ex-
tends through the base T and is provided with an
extension 43 at right angles thereto, upon which
is secured a striking ball 44 which, when actuated,
strikes the bell or gong 48, the latter being se-
cured to the base T by the support 48. From the
latter arrangement it will be seen that when the
swmature 27 is vibrated, it will in turn rock the
swivel rod 28 in its bearings, thereby imparting

- an oscillating motion to the striking arm 43 which

carries the ball 44 so that the latter rings the
gong. .
There is thus provided a novel buzzer or bell
adapted to be operated from alternating current,
which is relatively simple in construction and
arrangement of parts, and in which permanent
magnets and electrical contacts are eliminated,
thereby prolbnging the life of the device, since
none of the working parts are susceptible to

10




10

2,117,064

deterioration by burning due to arcing, which is
generally produced in devices employing contacts.

Novel means are also provided for adjusting
the device so that it can operate on an alternat-
ing current supply having any frequency, and
means are also provided whereby the frequency
of vibration of the armature of the device may
be adjusted to any desired value, which value is
independent of the frequency of the alternating
current supply. )

Although only one embodiment of the inven-
tion has been illustrated and described, other
changes and modifications, which will now appear
to those skilled in the art, may be made without
departing from the scope of the invention, as
for example, any other suitable means might
be employed for adjusting the frequency of vi-
bration of the armature and for tuning the device
so that it may be adapted to operate on alternat-
ing currents of different frequencies. Reference
is therefore to be had to the appended claims for
a definition of the limits of the invention.

What is claimed is:

1. A signal device including a core, a pair of
colls wound on said core, an armature associated
with said coils for attraction by the latter and

forming a closed magnetic circuit with the core

when attracted by the colls whereby the react-
ance of sald colls is varied, an alternating cur-
rent circuit including said coils and a condenser
whereby said circuit is tuned to a predetermined
frequency, said circuit being resonant when the
armature is -away from the colls and the mag-
netic circuit of the core is open thereby causing
a relatively large current to flow through said
colls and causing the latter to attract said arma-
ture whereupon the circuit is rendered non-reso-
nant and the current in said coils decreased,
means for pulling said armature away from the
colls to open the magnetic circuit of the core
when the circuit is non-resonant whereby reso-
nance is again established and the armature set
into;vibration, means for adjusting the position
of the armature with respect to the colls to es-
tablish the resonance point of the circuit in re-
lation to the frequency of the current employed
to energize said coils, and means for adjusting
the frequency of vibration of the armature to
any desired value independent of the frequency

80 of the circutt.

3

2. A signal device comprising a core, a pair
of coils wound on said core, an armature asso-
clated -with said coils for attraction by the latter
and forming a closed magnetic circuit with the
core when attracted by the coils whereby the

" reactance of said coils is varied, an alternating

current circuit including said coils and a con-
denser whereby said circuit is tuned to a pre-
determined frequency, said circuit being resonant
when the armature is away from the coils and the
magnetic circuit of the core is open, thereby
causing a relatively large current to flow through
said coils and causing the latter to attract said
armature whereupon the alternating current ecir-
cuit is rendered non-resonant and the current
in sald coils decreased, means for pulling said
armature away from the coils to open the mag-
netic circuit of the core when the alternating
current circuit is non-resonant whereby reso-
nance is again established and the armature set
into vibration, and means_for adjusting the po-
sition of the armature with respect to the coils
to establish the resonance point of the alternat-
ing current circuit in relation to the frequency
of the current employed.to energize said coils.
3. A signal device comprising a core, a winding
on sald core, an armature associated with said
core for attraction by the latter and forming a
closed magnetic circuit with the core whereby
the reactance of said winding is varied, an alter-
nating current circuit including said winding and
8 condenser whereby said circuit is tuned to a

 predetermined frequency, said circuit being reso-

nant when the armature is away from the core

-and the magnetic circuit of the core is open

thereby causing a relatively large current to flow
through said winding and causing the core to

“attract said armature whereupon the alternating

current circuit is rendered non-resonant and the
current in said winding decreased, means for
pulling said armature away from the core to open
the magnetic circuit thereof when the alternat-
ing current circuit is non-resonant whereby res-
onance ‘is again established and the armature
set into vibration, and means for adjusting the
position of the armature with respect to the core
to establish the resonance point of the alternat-
ing current circuit in relation to the frequency
of the current employed to energize said winding.
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