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‘3Clalms

This 1nvention relates to electrically operated
chimes.

One object of the invention is the provision of

a solenoid operated chime embodying few parts of

5 compact, cheap and sturdy construction.

Another objeet of the invention is the pro-
vision of a chime having electrical solenoid
means for sounding the chime tube or tubes, both
the solencid means and the chime tubes being
carried on a supporting means which is adapted
to be supported vertically on the surface of a
wall or the like,

Ancther cbject of the invention is. the pro-

10

vision of a chime embodying a plurality of chime.

1

[23

tubes and adapted to be operated by a manual
switch located at a point remote from the chime
itself, the wiring connections being so arranged
that a low voltage relay coil may be substituted
for an ordinary bell in an existing wiring sys-
_tem, the controlling motor and the solenoids be-
ing energized from a low voltage transformer
source which is separate from the transformer
" source provided in the cIosmg or energizing cir-
cuit.

5 A further object of the invention is the pro-
vision of a solenoid operated chime embodying a
plurality of chime tubes energized from & single
solenoid plunger which strikes one tybe when
the solenoid coil is energized and is returned so
as to strike another tube when the coll is de-
energized. '

A further object is the provision of a simple
and efficient solenoid adapted for striking chimes
or the like.

Other objects and advantages of the 1nventlon
will be apparent from the following description,
the appended claims and the accompanying
drawings, in which,— -

Fig. 1 is a front elevation of a ¢hime embody-
ing the present invention, a portion of the cover
being removed for purposes of illustration; =

PFig. 2 is a top plan view of one end of the
.chime shown in Fig. 1, with the cover removed;

Fig. 3 is a central horizontal section .taken
through one of the solenoids;

Fig. 4 is a section on line 4—4 of Fig, 3

Fig. b is a vertical section on the line 58 of
Fig. 1;

~ Pig. 6 is a front elevation of a chime in which
‘50 the tubes are operated from a single solenoid
plunger;

Fig. 7 is a wiring dlagram of the connections
made to the two solenoids of the chime shown in
Pig. 1; and

Fig. 8 is a diagram of electrical connections
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-. parallel vertical plates or walls
_are also preferably formed of sheet metal, the

(CL 177—T7)

of the chime adapted to simultaneously sound
both chimes or to sound either one as desired. -
Referring more particularly to the drawings by
reference numerals, the apparatus shown in Fig.
1. embodies a supporting back plate {0 preferably &
made as a single flat sheet of metal. This back
plate is adapted to be supported vertically on the
outer surface of a wall or the like, being pro-
vided with suitable attachmg screw holes I, or -
with other equivalent fastening means. Pro— 10
jecting forwardly from the plate [0 are two
{2 and 13, which’

inner ends of these plates being bent over as in-
dicated at {4 and suitably secured as by attach— 15
ing screws 15 to the back plate.
" The plates 10, {2 and (3 constitute a mount
for the two solenoids generally designated - 16
and 11. Projecting from either the plate {0 or
froi the plates 12 and 13 are a plurality of chime 20
supporting posts 18, these posts being shown
horizontally spaced apart and fixed to the upper
portions of the plates {2 and 13. . They are pro-
vided in pairs on the twe plates, and arranged )
somevhat farther apart than the diameter of the 26
chime tubes 20 and 2i which they. support by
means of the cords 22, These cords extend over
the posts I8 and hang the chime tubes between
the two plates 12 and {3 where they may be
-struck by the solenoid plungers, 30

The two solenoids 16 and {7 are of similar
construction although they are arranged to pro-
- ject laterally in opposite directions from the two
supporting plates on which they are arranged,
so that the solenold axes are in alignment and 30
parallel to the pack plate. This provides a con-
struction in which the solenoids are arranged
cofnparatively flat on the front of the back plate
and permits the entire chime to be of minimum
depth in order that it may be supported on a 40
wall surface without requiring a recess or hole
in the wall for reception of some of the operating
parts.

‘To provide an attractive appearance and also
to protect the operating parts from dust or ac- 46
cidental bodily contact with extraneous bodies, a
protective cover 23 is arranged over the upper
ends of the chimes and over the inner portions
or the solenoids. ‘This cover, which may be a
casting or stamping of suitable metal or other 650
material, is preferably attached by meuans of
spring wire clips 24 which are adapted to straddle
the tubular ends of the solenolds, as shown in
Figs, 1 and 5. ‘The spring wire clips 24 are each
fastened by ‘a screw 28 to the two opposite ends 85




26 of the cover, and ﬁhe\cover is slotted as in-
dicated at 27 so that it may be applied to the

-chime apparatus by moving it horizontally to-

wards the back plate 30 that the tubular ends of
the solenolds are received in the slots and en-
gaged by the wire clips.

The solenoid 17, shown in detall in Figs. 2, 3,

" and 4, comprises & coil or winding 28 arranged
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on the sleeve or tube 28 of insulating material,
the tube being mounted at its ends in the two
iron end plates 30 "and 30a. The plate 30 is
Screwed or bolted to the supporting plate 12 and

s provided with a circular projection or flange

30> which centers the solenoid with respect to a
hole in the plate (2 of very slightly larger dlam-
eter. The hole in the Plate 30 is flanged at 30c
to provide a groove 30d receiving the end of the
tube 29 with a force fit. The tube is thus held
in a desired relationship in the plate 30 and
positively prevented from moving beyond its
proper position. The construction is such that
the minimum diameter of the hole in plate 30 is
Somewhat larger than the inside diameter of the
tube 29 which prevents the plunger of the solenoid
from ever touching the metal plate 30 and main-
tains a suitable amall gap between the plunger
and the plate. ‘

The other end of the tube has & force fit with
& hole in plate $30a, which is provided . with a
flange extension 30e into which is forced a plunger
guide tube 31, preferably made of brass. Within
the coll, and slidably arranged in the tubes 28
and 31 is the iron plunger 32, preferably having
a soft striking tip 32a of leather or the.like and
preferably of hexagonal or other non-circular

-cross section. The fnner end of the plunger has

an enlarged guide portion 32b which is guided in
the tube 31. This portion is preferably formed
of two triangular shaped plates held in place by
a screw in the end of the plunger and holding
between them a pad of a sultable flbrous mate-
rial.

As the plates and pad of the guide portion 32b
are triangular, as shown in Fig. 4, free passage
of air past the gulde portion is permitted dur-
ing operation. : ’

Fixed in the end of the tube 31 is an interiorly
threaded ring 31a. A threaded adjusting plug
33 i3 supported by this ring so that it may be
screwed In or out to suitably locate the end of 8
soft abutment pad 33a which limits the inward
movement of the plunger when the plunger re-
turns from an extended position, under the ac-
tion of the coiled spiral spring 34. Threaded
on the plug is a lock nut 33b holding the plug in
any position of adjustment. :

Normally the plunger 32 1s held back yieldingly
against the soft abutment pad 3$3a in the posi-
tion shown in full lines in Fig. 3, but when the
coll is energized the plunger is moved to the right
somewhat beyond the dotted line position and
then promptly returned to the dotted line posi-
tion, as the center of the fiux conducting path
of the plunger 18 so arranged as to return the
plunger from engagement with the chime tube
after striking. The plunger has a natural tend-
ency to rebound which is dssisted by the center-
ing action just mentioned. This construction
corresponds In general with the arrangement set
forth in my Letters Patent entitled “Chime”, Nos,
1,924,305 and 1,960,079, of which this case is a

continuation in part with respect to some of the

matter therein set forth.
The spring 34 which normally holds the

2,152,800 ‘
‘Plunger against the abutment pad, and returns

the plunger to that position as soon -as the ¢ofl
ia deenergized, is of conical spiral form, the
smaller end of the spring being engaged with one
side of the guide portion 320, and the larger end
being received and centered by means of the end
of tube 29 which projects a Ilittle distance, as
shown in Pig. 3, beyond the plate 30q. Being
spiral in form, the spring may be compressed to
& very small over-all length when the coll is
energized and the plunger projected to the right.
The normal position of the plunger, in its re-
tracted position, may be readily varied in order to
vary the force of the striking blow, which varies
the volume of sound produced. Moreover the ar-
rangement is such that when the plunger is in its
retracted or normal position the amount of cur-
rent flowing through the coil 28 is a maximum,
but as the plunger moves into the coil, the cur-
rent in the coil decreases due to the change of the

magnet-reluctance of the solenoid magnetic cir- .

cuit. Consequently the pull of the current is a
maximum at the time the solenold starts to move.
With the solenold in its centered position in the
coll, as with the energizing circuit held closed,
the current is a minimum, and the danger of
over-heating when the circuit is held closed is
therefore a minimim,

The cylinder or tube 31 provides a dust free
compartment for the plunger, and guides the
outer end of the plunger so that it is held centered
at all times, insuring the greatest efficiency of
action. The various parts are of very simple for-
mation and capable of being readily and cheaply
produced and assembled into the completed struc-
ture.

The two plates 30 and 30q are held together by
means of a plurality of screws or bolts 34’ of
steel or iron which serve to some extent as re-
turn flux paths. One of these screws or bolts
passes through an insulating strip 35 held against
one side of the plate 30q. The insulating strip
has & curved cut-out portion as shown in Fig. 4,
which fits on the cylindrical upper side of the
boss or flange extension 30e. The insulating
strip is provided with metal tabs 36 to which con-
necting wires may be soldered, these tabs 36 being
connected to the insulated leads of the coil 28.
The entire solenoid construction is therefore such
that it may be very readily connected as a unit
electrically as well as mechanically to any desired
supporting construction and in desired electrical
circuits. :

Fig. 6 shows another form of chime construc-
tion in which a back plate 42 in the form of a
sheet metal plate having sultable attaching
holes in the same manner as in the construction
llustrated in Fig. 1 is arranged to support the
two spaced plates 43 and #4 which project out-
wardly from the back plate and form supporting
means for a single solenoid 45. Each of the
Plates 43 and 44 is provided with a pair of horl-
zontally. spaced posts 46, projecting outwardly

S0 as to support the two chime tubes 47 and 48

at ‘opposite ends of the chime apparatus a suit-
able distance from the plates 43 and 44 so that
they may be struck by a commaon solenoid plung-
er 49. The plunger 49 is arranged within a coil
50 provided between the two plates 43 and 44,
the coil construction and support being similar
to the solenold colls already described. When
the coil §0 is energized the striking end 5/ of the
solenold is moved rapidly to the left and strikes
the chime tube 47 and is then returned a frac-
tional part of an inch away from engagement
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with the chime tube 41 and held in that position
as long. as the coil is energized. When the coil

is de-energized, however, the plunger 49 is moved.

rapidly to the right by means of a coil spring 52
so that the opposite end of the plunger is brought
into striking engagement with the chime tube 48.

- A ‘striking cushion pad 53 is provided on this

" end of the plunger, and the end of the plunger’
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guiding tube 54 adjacent the chime tube 48 is
open. A collar or ring 55 is pressed in'the end
of the tube 54 preventing the plunger and spring
from dropping out of the solenoid during ship-

ment or in case of removal of the chime tube 48.
- After striking the chime tube 48 the plunger re-

bounds a little distance away from that tube to
a normal position shown in Fig. 6 from which it
is moved to the left when the coil is again ener-

gized. It will thus be apparent that when the.

manually controlied switch 56, which is provided
in series with a transformer secondary b1, is en-
ergized, the chime 47 will be struck, giving a note

" of certain predetermined pitch. Then when the

switch 58 is opened the spring 52 will cause the
plunger to strike the second chime tube giving a

‘note of & different pitch which may harmonize

with the tone of the tube 41. Thus a plurality

of notes are sounded by means of an apparatus-

of very simple construction and embodylng only
a single solenoid coil and plunger.

The front and sides of the solenoids and the

upper ends of the tubes are covered and pro-
tected by a cover plate 58 the sides of which are
flanged for suitable connection to the back plate
42.by means of suitable connecting screws.

The two chime tubes 20 and 21 of the construc-

‘tion shown in Fig. 1 may be arranged so that
"either solenoid may be independently energized -

by independent switches adapted to connect
either coil to the low voltage secondary of a
transformer. The two switches may be arranged
at different points in a building so that oné switch
for example may be used as a door bell switch to
indicate when a person is at the door and another
switch may be used as a call signal and adapted

5 .to be operated from a suitable point within the

building. It is preferred, however, that the sole-
nolds be energized in a predetermined manner to
produce a desired sequence of sounds. Thus the

E .chime tube 20 may be so arranged as to sound

the note “g” while the chime tube 21 sounds the
note “b-flat”, and an operating motor is provid-

- ed, controlling the energization of the solenoids,

60

for striking first the tube 28, then the-tube 21,
the tube 21 being struck the second time followed

5 by sounding the tiube 20 again.” This motor

means may comprise an induction disk motor of
the construction shcwn in my prior Patent ‘No.
1,924,395 above referred to, and as shown dia-
grammatically in' Fig. 7 herein.  The coils of the

‘two solenoids 16 and {7 are indicated at 60 and

61 and are connected to a common transformer

- secondary ‘62. The:transformer primary 63 is

(i1

70

6

adapted to be connected to a suitable source of
110 volt alternating current or the like. The
secondary 62 is adapted to produce a voltage of
about 168 volts which is suitable for the energiza-
tion of the motor winding 64 and for the sole-
noids. The armature of the motor is-mechani-
cally connected to a switch arm 65 which is
adapted to sweep over a series of contact mem-
bers 66, alternate contacts being connected to the
two solenoid coils.

When- the motor is started, the switch arm 65.

successively energizes the solenoids in a prede-
termined manner, the switch 87 being closed.

3

.The closing of the switch 67 is effected when the

manually controlled 'push button 68 is closed.
This push button is in series with the secondary
10 of a 6-volt transformer having a primary T§
adapted to be connected to a suitable 110 volt
house supply line. ‘The switch-67 and secondary
10 ‘are in series with a relay coil 12 which is
adapted to be energized by 6-volt alternating
current. The coil’ 712, when energized, causes a
pivotally mounted armature 13 to be attracted
which has the effect of moving the flexible blade

" 8T1a of switch 67 into electrical contact with the

blade 6Tb. It will be observed that the second-
ary 70 of the low voltage transformer which is
provided for the energization of relay coil 12 is
an independent source of current from the source
that energizes the solenoids and the motor.

When the armature 13 is attracted it is with~ -

drawn from the notch in a stop plate driven by
the motor 64 and held in its attracted position 2

untfl a.predetermined sequence of operations is

completed, after which it may return to a notch

i thie stop plate in the manner disclosed in Pat-

ent 1,924,395 above mentioned. '
%hen the armature is attracted it has the fur-

. ther effect of breaking the connection hketween

blade 67a and blade §7c¢ which is connected to the
two call or signal switches §8a and 68b which are
adapted for -manual operation and connected to
the two solenoid coils 60 and 61 respectively. The
switches 68z and 68b are therefore rendered in-
effective during the time the motor is energized.

The wires which extend from the manual con-
trol switch 69 to the secondary 10 and to relay

cofl .12 may be arranged in an apartment or

other building so-as to extend from the front or
mainMdoor where the switch 69 may be located,

" to the position in the apartment where the chime

is to be located, and may extend to the basement
or to some other common point of the building
where the secondary 1€ of the energizing. trans-
former may be located. These wires are ordi-
narily already provided in a building as part of
ordinary 6-volt bell circuit systems. Where &
building has existing wiring for energizing an
ordinary bell which is connected to the secondary
of a 6-volt transformer, the bell may be readily
replaced by the magnet coil 12 of the chime ap-
paratus herein set forth without necessitating
other changes in the electrical connections of the
energizing circuit. Fig. 7 shows the chime con-
nected in the bell ringing system embodying the

‘annunciator 15, bell ringing switches 16, bells 17

and the wiring 18 which is provided in the build-

‘ing walls. The power for energizing the solenoids

themselves and for operating the motor. is thus

" from an independent transformer source of suit-

able voltage for the power required and arranged
either at a point near the chime if the motor is
provided at'that point, or arranged in the base-
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ment. of a building if the motor is to be located. .

there. It will be apparent that any bell of an
existing 6-volt bell system may be replaced by the
relay coil 72 of the present chime apparatus

‘ without adding additional wires to extend through g

the walls of the building, since the chime appa-

- ratus and the motor, as well as the transformer

including the cofls 62 and 63 may be. provided in

the room where the chime is to be arranged and -

the only connections requiring wires that extend
through the building are in the 6-volt circuit.

The two solenoids of the construction shown in’

Fig. 1 need not be operated by a motor in the
manner above set forth, but ' may be controlled
entirely by manual switches, as-shown in Fig. 8

70
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for example. The two solenold colls 80 and 61
may be simultaneously connected to the 16-volt
secondary 80 by means of a double switch 81 in
order that both chimes may be sounded in unison
a8 a chord. However, the advantages of inde-
pendent operatiors of the two solenoids may also
be retained, suitable manually operated switches
82 and 83 being provided at desired points for
energizing merely the solenoid coil 60, while addi-
tional manual switches 84 and 85 may be arranged
for energizing merely the solenoid coil 61. The
double switch 81 may be used at the front door
of a building or apartment, while the ‘switches 82
to 88 may be arranged in various rooms for use
as a signal call or one may be arranged at a side
The secondary 80 of the
transformer may be energized from any suitable
Source of electric current but as shown in Fig. 8,
the chime is adapted for connection in an exist-
ing bell ringing system employing 6 volts in the
wires 86 which extend through the bullding. The
primary 81 which cooperates with the secondary
80 is, therefore, a 6-volt coil connected to the
wires 8¢ and replaces an ordinary 6-volt bell.

Several bells 88 may be used in the same system.

with the transformer primary 87, since they are
all adapted for 6-volt operation. The various
bells in the transformer. primary 871 are energized
from the secondary 88 of a 6-volt transformer
having a primary winding 90 which is preferably
energlzed from 110 volt alternating current. The
manual switches 81 which control -the several

bells are arranged in the bell ringing circuits, but -

the transformer primary 87 is adapted for con-
stant energization in order that the control switch
or switches for the solenoid coiis may be arranged

In circuit with the secondary 80. By reason of

this arrangement the solenoids, which are pref-
erably arranged for 16-volt operation in order
that ample power may be obtained, may, there-

-fore, be used In connection with a 6-volt bell

ringing circuit without requiring the use of addi-

. tional wires through the building and employed

60

in a system with ordinary.bells without affecting
nhormal operation of the bells themselves.

While the forms of apparstus herein described
constitute preferred embodiments of the inven-

tion, it is to be understood that the invention is’

not limited to these precise forms of apparatus,
and that changes may be made therein without
departing from the scope of the invention which
is defined In the appended claims. ‘

What 1s claimed is: ) -

1. A solenold operated device of the character
described comprising a support, a solenold coil
substantially horizontally. supported thereon, a
plunger movable in said coil and having a strik-
ing tip at both ends thereof, a pair of sounding
members mounted on said support in line with
sald solenoid and one at each end thereof, an
energizing circuit including a control ‘member for

2,152,300

sald coll for moving the solenoid plunger agalnst
one of sald sounding members and maintaining
the plunger substantially at a limiting position
until sald control member is operated, said con-
trol member manually determining the time of
deenergization of the coil, the length of sald
plunger being 30 coordinated with the length of
the solenold coil as to slightly space the end of
the plunger from said one ‘sounding member
when the energization of said coil is maintained,
and spring means for moving the plunger to an
opposite limiting position to strike the other
sounding member, sald spring being of such
length as to provide a normal position of ‘the
plunger, when. the coil is deenergized, in which
the end of the plunger is slightly spaced from
sald other sounding member.

2. A solenold operated device of the character
described comprising a support, a solencid coil
mounted on said support, a. plunger movable in
said coll and having a striking tip at both ends
thereof, first and second sounding members
mounted on said support in line with the axis of
said plunger, one at each end of the plunger, an
energizing circult including a manually operable
control switch for controlling the energization
and deenergization of said coil, said plunger, when
the coil is energized, being moved against said
first sounding member and then held substan-
tially at a limiting. position slightly withdrawn
from said first sounding member by the force of
sald solenoid coil, until said switch is operated to
break the energizing circuit, and mechanical
means in which energy is stored by movement of
the plunger to said limiting position for forcibly
moving the plunger against the second sounding
member when said switch is operated to deener-
glze the coil, said mechanical means comprising

"~ & spring engaging said plunger and of such

length as to provide a normal position of the
plunger, when the coil is deenergized, to main-
tain the striking tip slightly withdrawn from sald
second sounding member until the coll is again

~euerglized,

3. A solenoid operated chime of the character
aescribed comprising a support, a solenoid coil
mwunted on said support with its axis substan-
tially horizontal, a pair of chime tubes mounted
on sald support one at each end of sald solenoid
coul, a plunger in said solenoid coil adapted when
sald coil {s energized to strike one of sald chime
tubes, means for manually controlling both the
energization and deenergization of sald coll, and

" spring means for moving said plunger into en-

gagement with the other of said tubes upon de-
encrgization of sald coil, sald spring means pro-

'viaing a normal position of the plunger, when

the coil Is deenergized, such as to hold the end
of the plunger slightly spaced from said other

tube. S :
. GISBERT L. BOSSARD.
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