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_ The invention relates to solenoid operated door chimes 15

and is directed particularly to a solenoid mechanism uti-
lizing two solenoids to create a two-note signal and uti-
lizing one of the solenoids to create a single-note signal.

A chime providing a single and two-note signal of this
character, but utilizing a different principle of operation, 20
is disclosed in the prior patent of Lowell M. Alexander
et al., No. 2,659,074, issued to the present assignee. The
chime signal disclosed in the prior patent comprises a
pair of tone bars and a double acting solenoid plunger
actuated by a pair of solenoid coils arranged in tandem, 25
the coils being of different magnetic strength.. The
plunger is biased by a pair of springs, each having differ-
ent resistance to deflection, the stronger spring causing
the plunger to strike both tone bars when the stronger
solenoid coil is activated, the weaker spring causing the 350
plunger to strike one tone bar when the weaker solenoid~
coil is activated.

A primary. object of the present invention has been to
provide an arrangement of two separate solenoids and
related tore bars, one of the solenoids electrically inter- 35
connected with the other, the two arranged to strike
their tone bars automatically in sequence by magnetic ac-
tion for the two-note signal, as distinguished from spring
action, thereby to create a signal of equal intensity and
to provide more dependable operation. 40

According to the present invention, one solenoid, which
is termed the “primary solenoid,” is connected to a two-
note push button. The other, or “secondary solenoid”
is energized by a switch carried by the primary solenoid,
such that the secondary solenoid is energized in response 45
to the reciprocation of the primary solenoid plunger. By
virtue of the solenoid actuated switch, the primary sole-
noid strikes its tone bar when the push button is depressed,
while the secondary solenoid remains idle. When the
button is released and the primary solenoid deenergized, 50
then the solenoid responsive switch energizes or excites
the secondary solenoid momentarily, causing it to strike
its tone bar and thus sound the second note. In other
words, the chime sounds one note when the button is
depressed and sounds a second note when the button is 55
released. The single note signal is sounded by a single
note push button which is connected directly to the sec-
ondary solenoid, such that the primary solenoid remains
idle when the single note button is depressed.

Another object of the invention has been to provide a 60
simple, solenoid actuated switch which allows the sec-
ondary solenoid to remain idle during the power stroke
of the primary solenoid and to actuate the secondary
plunger only during the slower return stroke of the
primary plunger. This action is critical to the striking 65
of two individual notes as the two-note push button is
depressed and released. In other words, if the secondary
plunger were activated during the power stroke as well
as the return stroke of the primary plunger, then both
notes would be sounded when the button is depressed and 79
a single note would be sounded when the’ button is re-
leased.

A

The solenoid actuated switch consists essentially of a
pair of stationary contacts carried in a housing which is
mounted upon the primary solenoid, A sliding bridge
contact, which is attached to the primary plunger, wipes
across the stationary contacts when the plunger executes
its power and return strokes. During the return stroke,
the primary plunger is actuated by a spring which drives
the plunger at substantially lower velocity than power
stroke velocity. During the power stroke, due to the
high velocity of motion, the wiping action of the bridge
creates an electrical impulse which is too short in dura-
tion to activate the secondary plunger. However, during
the return stroke at lower velocity under spring action,
the electrical impulse is of sufficient duration to activate
the secondary plunger and thereby to sound the second
note.

Essentially, the actuation of the secondary plunger
depends upon a balanced relationship of the time factor
(duration of electrical impulse), the electrical current
value and the mass or inertia of the secondary plunger.
In other words, with a given current value and a given
plunger inass, the stationary contact strips must have a
width sufficient to provide the required time factor dur-
ing the return stroke of the primary plunger and less
than the required time factor during the power stroke.
In addition to the physical lag due to mass, the actua-
tion of the secondary plunger is further retarded by the
magnetic lag or build-up of the magnetic field of the sec-
ondary solenoid. Thus, even though an impulse is sent
to the secondary coil during the power stroke, its dura-
tion is insufficient to overcome the magnetic lag and
inertia factors.. .

The various features and advantages of the present
invention will be more fully apparent to those skilled in
the art from the .following detailed description in con-
junction with the drawings.

In. the drawings:

Figure 1 is a general front view of a chime assembly
embodying the present invention.

Figure 2 is an enlarged sectional view taken on line
2-—2 of Figure 1, detailing the construction of the switch
housing of the primary chime solenoid.

Figure 3 is a sectional view taken on line 3—3 of Fig-
ure 2, further illustrating the primary solenoid and its
switch housing, .

Figure 4 is a sectional view taken on line 4—4 of Fig-
ure 1, further illustrating the arrangement of the switch
contacts of the primary solenoid. .

Figure 5 is a fragmentary end view of the primary
solenoid, further illustrating the switch housing,.

Figure 6 is a diagram of the electrical circuit show-
ing the action of the primary solencid and its switch con-
tacts when the two-note push button is depressed.

Figure 7 is a diagrammatic view similar. to Figure 6,
showing the circuit completed to the secondary sole-
noid when the push button is released.

General arrangement

Described generally with reference to Figure 1, the
two-nofe chime assembly comprises a primary chime sole-
noid indicated generally at 10 and a secondary solenoid
indicated at 11, both solenoids being secured upon a
mounting panel 12. The several components of the chime
assembly are enclosed within a housing 13 formed of
sheet metal, the cover 14 of the housing being broken
away to illustrate the general arrangement of the parts.
It will be understood that the structure shown in the
drawings has been selected to illustrate a typical embodi-
ment of the invention and that the same principles are
intended to be utilized with various other arrangements
of tone bars and resonator tubes.

According to the present disclosure, the primary and
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secondary chime sclenocids are mounted adjacent the
two tone bars 15 and 16 to strike the tone bars upon
being energized. The tone bars are mounted along one
side of a resonator tube 17 which is provided with an
intermediate wall 18 dividing the tube into two resonator
sections. The side wall 20 of the resonator tube includes
openings 21 and 22 at opposite end portions providing
communication between the tone bars and related res-
onator sections. The tone bars and resonator sections,
by virtue of their respective lengths, are pitched musical-
Ly to produce two distinctive notes when sounded individ-
ually and to produce a harmonious two-note chord effect
when sounded in sequence. When the two-note button
is depresséd, both solenoids are emergized in sequence

to strike both tone bars and when the single-note button

is depressed, the secondary solenoid is energized to strike
its tone bar.

Tn the present structure, the resonator tube 17 is square

in cross section and is constructed as a part of the hous-
ing 13, the tube being formed of sheet metal bent to
form the side wall 20 and a front wall 23, thé remaining
two sides preferably being provided by the back wall
and side wall of housing 13. The tone bars 15 and 16
are mounted upon the side wall 20 by spacers 24, the
tone bars being supported by rivets 25 passing through
the spacers. The tone bars are cushioned by means of
the rubber grommets 26 interposed between the tone
bars and rivets.

The mounting panel 12 which supports the two chime
solenoids is detachably mounted within the housing 13
by means of knurléd nuts 27 threaded on studs project-
ing from the bottom of the housing. The panel pref-
erably is spaced outwardly from the bottom of the hous-
ing by means of spacérs (not shown) to accommodate
the electrical wiring which interconnects the two sole-
noids with one another and with the push buttons and
transformer, as explained later. As best shown in Fig-
ure 2, the panel 12 is provided with an opening 28 be-
hind each solenoid, such that the wiring, which is in-

dicated generally at 30, may pass from the solenoids and"

through the panel. The wiring includes the usual sleev-
ing or covering for insulating purposes.

Solenoid structure

The two solenoids 10 and 11 are of identical construc-
tion except that the primary solenoid 10 is provided with
a switch housing indicated generally at 31 including
switch contacts for energizing the secondary solenoid
11. Described in detail with reference to Figufe 3, each
solenoid includes a solenoid tube 32 formed of brass or
similar non-magnetic material, with a solenoid plunger
33 formed preferably of cold rolled steel, slidably sus-
tained within the tube. The forward end of the plunger
extends partially within the solenoid coil 34 which is
wound upon the end portion of the solenoid tube. A
sleeve formed of electrical insulating material 35 is in-
terposed between the coil and the tube.

The solenoid plunger includes a stem 36 formed of a
non-magnetic material which is pressed into a hole
drilled axially into the end of the stem. The plunger is
maintained in the retracted position shown in Figure 3
by a compression spring 37 having one end seated against
the plunger and having its opposite end seated against a
spring retainer cap 38 which is pressed upon the end of
the solenoid tube. The retainer cap is provided with
an opening 40 to provide clearance for the stem 36.
When the coil 34 is energized, the plunger is propelled
sharply to the right, causing spring 37 to be compressed
and causing the end of the stem to strike the tone bar as
shown in Figure 6.

A ccil housing 41, formed of sheet metal encloses the
coil 34. The coil housing is suitably bent to provide a
base 42 which is secured to the panel 12 by means of
screws 43 (Figure 2) which pass through the panel into
threaded engagement with the base. The coil housing

~ deenergized rearward position.
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securely embraces the coil and tube and thus provides
a sécure mounting for the solenoid unit.

The structure so far deseribed applies both to the
primary solenoid 10 and the secondary solenoid 11.
However, it will be noted that solenoid 11 includes a
rubber cap 44 at its rearward end, which as shown in
Figure 6, provides a stop for the solenoid plunger in its
The primary solenoid
10 also includes a stop 45 for the same purpose. In this
case, the stop is in the form of a pad of sponge rubber
mounted within the switch housing 31 and stopping the
plunger in a similar retracted position.

The switch housing 31 is formed from an electrical
insulating material such as plastic and comprises a base
indicated generally at 46 and a cover indicated generally
at 47. The base includes a bore 48 which fits snugly
about the solenoid tube 32, the base being locked in
position on the tube by a set screw 50 threaded through
the base and engaging the tube. The cover 47 comprises
a top wall 51 and a continuous side wall 52 completely
enclosing the upper surface 53 of the base. It provides a
dust proof chamber indicated at 54 completely enclosing
the switch contacts which energize the secondary solenoid
as explained later.

As best shown in Figure 5, the side wall 52 includes a
lug 55 which depends downwardly and interfits a recess
56 formed in the rearward end of the base. Lug 55
provides a closure for the bore 48 of the base, the cushion
stop 45 for the plunger being mounted upon the lug as
shown in Figure 3. The cover is secured upon the base
by the two screws 57-—57 passing through the cover at
opposite sides and threaded into the flanges 58—58
formed along opposite sides of the base. The side wall
52 includes enlarged bosses 60 formed upon its internal
surface enclosing the shanks of the screws.

For the purposes of energizing the secondary solenoid
11 in response to the operation of the primary solenoid
10, the switch housing is provided with a pair of sta-
tionary contact strips 61—61 which are closed momen-
tarily by a sliding bridge contact indicated generally at
62. The bridge contact is generally T-shaped as viewed
in Figure 5, comprising a cross head 63 having a shank
portion 64 depending downwardly and attached to the
end of the plunger by a screw 65. The bridge contact
is formed of thin springy sheet metal, such as Phosphor
bronze, and the outer-ends of the cross head include
spherical contact dents 66—66, which slide upon the
top surface 53 of the base. The cross head urges the
dents 66 under light.spring pressure against the surface
53 and provides a sliding electrical contact bridging the
stationary contact strips 61 in passing across them.

To provide clearance from the shank 64 of the bridge
contact, the solenoid tube 32 is provided with an elon-
gated slot 67 and the base 46 includes a matching slot
68 communicating with its bore, such that the shank 64
is free to traverse the two slots as the solenoid plunger
is reciprocated.

The stationary contact strips 61, which are also formed
of thin Phosphor bronze, are let into the surface 53 of
the base, such that the two surfaces are flush. This al-
lows the dents of the cross head to slide smoothly across
the contact strips. As shown in Figures 2 and 4, the
slot 68 of the base is notched out as at 70 on opposite
sides intermediate the length of the slot. A cavity 71
(Figure 2) is formed beneath each notch and the inner
ends of the contact strips 61 are clinched over as at 72
within the cavities 71. This anchors the inner ends of
the strips to the base. The screws 57 of the cover pass
through the contact strips (Figure 4) and the cover seats
upon the strips and securely clamps them -in position.
Each contact strip is provided with a depending portion
73 which serves as an electrical terminal for the wires
which are soldered thereto as indicated at 74. The
soldered wires complete the electrical circuit to the
secondary solenoid as described below. .
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Electrical circuit and operation

As shown in Figures 6 and 7, the chime circuij: is
energized by a transformer 75 having a primary_wmd-
ing 76 energized by the service lines 77. One s1de_of
the secondary winding 78 is connected by way of !me
80 to a branch line 81 and through a push button sw1t<§h
82 to one side of the coil 34 of the primary solenoid
10. Line 80 is also connected by way of branch line 83
with the coil 34 of the secondary solenoid 11. Th§ cir-
cuit is completed to the coil of the primary solenmq i0
by way of line 84, such that the solencid is energized
when the push button 82 is depressed.

The circuit to the secondary solenoid is completed from
line 84 by way of branch line 85 and through the con-
tacts 61 and 62 of the primary solenoid. It will be seen
in Figure 4, that when the primary solenoid plunger is
in retracted position against its stop, the bridge contact
62 resides at the left hand side of the stationary contact
strips 61, such that the circuit normally is open. When
the primary solenoid is energized by operation of push
button 82, the plunger 33 moves rapidly toward the right
as indicated by the arrow in Figure 6.

According to the present invention, the plunger of the
secondary solenoid remains idle as the primary plunger
moves toward the right to strike its tone bar. During the
power stroke of the primary plunger, the bridge contact
wipes .across the stationary contacts before the plunger
strikes the tone bar; however, the velocity of the plunger
during the power stroke under the magnetic field of its
coil is so high that the circuit is closed only momentarily.
This sends an electrical impulse to the secondary coil
but the momentary excitation of the coil is not effective
to actuate the secondary plunger. This is due to two
factors, the mass of the plunger which causes it to resist
sudden acceleration and the lag in the build-up of the
magnetic field of the secondary solenoid.

In order to actuate the secondary plunger, the elec-
trical impulse must be of sufficient duration to overcome
the effect of plunger inertia and magnetic lag. There-
fore, the width of the contact sirips 61 is related to the
velocity of movement of the sliding bridge to provide the
brief, ineffective impulse during the power stroke and to
provide an impulse during the return stroke which is of
sufficient duration to overcome the magnetic lag and the
inertia of the secondary plunger and to actuate it for its
full stroke.

The response of the secondary solenoid to the opera-
tion of the primary solenoid thus depends upon a bal-
anced relationship between the inertia or mass of the
secondary plunger, the time factor (contact width) and
the electrical current value. The present structure is
intended to be energized by a standard 16 volt chime
transformer and the above factors are related to that
current value. It will be apparent that the same prin-
ciples can be applied to an apparatus utilizing a different
current value by properly balancing the several factors.

During its movement toward the right as shown in
Figure 6, the primary plunger compresses its spring 37,
and near the end of its stroke, the tip of stem 36 impinges
against the tone bar 15 as indicated in broken lines.
After striking the bar, the plunger retracts slightly to the
position shown in full lines, providing the air gap indi-
cated at 86 beiween the stem and tone bar. The plunger
remains in this position so long as the push button is
held in depressed position keeping the coil energized. It
will be noted in Figure 6, that after striking the tone bar,
the plunger position causes the sliding bridge contact
to reside slightly to the right of the stationary contact
strips, with the circuit to the secondary solenoid open.

When the push button is released, as indicated in Fig-
ure 7, the compression spring 37 shifts the primary plung-
er back toward the left as indicated by the arrow. The
compression spring is relatively light and has a capacity of

storing less than the energy imparted to the plunger by
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the coil; consequently, the spring provides a rdte of plung-
er return movement which is considerably slower than
the movement imparted to the plunger magnetically by
the coil. Thus, the width of the contact strips 61 pro-
vides an electrical impuise of sufficient duration to ac-
tuate the secondary solenoid during the return movement
of the primary plunger.

Referring to Figure 6, it will be noted that the bridge
contact resides closely adjacent the stationary contacts
so as to close the circuit as soon as the primary plunger
begins to retract by operation of its spring. ‘The ar-
rangement therefore takes advantage of the starting ‘in-
ertia of the primary plunger, at which time the velocity is
low, to lengthen the duration of the electrical impulse. As
the bridge contact wipes across the stationary comtacts,
the secondary coil builds up to full strength then drops
off, causing the secondary plunger to strike its tone bar
then to return immediately to its retracted position rest-
ing against the rubber cap 44. - At about the same time,
the primary plunger comes to rest in retracted position
against its cushion 45.

From the foregoing it will be observed that the strue-
ture takes advantage of the rapid power stroke of the
primary plunger and the relatively slow spring actuated
stroke to energize the secondary solenoid only on the
return stroke of the primary plunger. Thus, the chime
signal strikes its first note when the push button is de-
pressed and strikes its second note when the push button
is released.

To provide the single-note signal for the second door,
a circuit, indicated at 87, is connected from the line 84
of the transformer to the line 85 of the secondary sole-
noid coil. The second push button, indicated at 88, is
inserted in line 87. When the push button 88 is de-
pressed, the circuit is completed to the secondary sole-
noid, bypassing the contacts of the primary solenoid and
causing the signal to sound a single note. The two dis-
tinct notes sounded by push button 82 and the single note
of push button 88 thus indicated clearly which call is to
be answered.

Having described our invention we claim:

1.. A solenoid mechanism for a two-note chime signal
having tone bars, said solenoid mechanism comprising a
primary solenoid having a solenoid tube, a primary
plunger slidably sustained in said tube, a solenoid coil on
said tube, a compression spring seated in said tube having
an end engaged against an end of the plunger, said coil
upon being energized shifting the plunger in a power
stroke at high velocity and compressing said spring, said
compression spring urging the plunger at a lower velocity
to a retracted position, said plunger adapted to strike a
tone bar during said power stroke, a movable electrical
contact connected to said plunger and movable therewith,
a stationary contact mounted relative to the movable con-
tact in a position to be engaged by the movable contact
upon reciprocation of the primary solenoid plunger, a
secondary solenoid including a secondary plunger adapted
to be actuated to strike a tone bar when the solenoid is
energized, said contacts being electrically connected to
the secondary solenoid to energize the same when said
contacts are closed, said contacts providing an electrical
impulse during. the power and retracting strokes of the
primary plunger, the impulse during the power stroke
being of insufficient duration toc actuate the secondary
plunger and being of sufficient duration during the re-
tracting stroke thereof to actuate the same, whereby the
primary plunger is adapted to sound one tone bar during
the power stroke thereof and the secondary plunger is
adapted to strike a second tone bar upon the retracting
stroke of the primary plunger.

2. A solenoid mechanism for a chime signal having a
pair of tone bars, said solenoid mechanism comprising
a primary solenoid and a secondary solenocid positioned
adjacent the respective tone bars, each of said solenoids
having a plunger and a solenoid coil for reciprocating
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the plunger in a power stroke toward the adjacent tone
bar, the plunger of the primary solenoid having spring
means connected thereto normally urging the plunger to
a retracted position, s2id spring means having a capacity
to store less than the energy imparted tc the plunger by
the solenoid coil during the power stroke, the spring
means thereby providing a retracting stroke having less
than the velocity of the power strcke, a movable contact
connected to the plunger of the primary solenoid for
movement therewith, a stationary contact mounted rela-
tive to said movable contact in a position to be engaged
by the movable contact upon reciprocation of the mov-
able contact and plunger during said power and retracting
strokes, said contact being electrically connected to the
coil of the secondary solenoid for energizing the same,
said contacts sending an electrical impulse to said coil in
response to reciprocation of the plunger of the primary
solencid in said power and retracting strokes, the velocity
of the plunger during said power stroke providing an
electrical impulse which is incapable of actuating the
plunger of the secondary solenoid and being of sufficient-
ly less velecity during the retracting stroke to provide
an electrical impulse capable of actuating the plunger of
the secondary solenoid, whereby the plunger of the pri-
mary solencid strikes one tone bar when said solenoid
is energized and the plunger of the secondary solenoid
strikes the second tone bar when the primary solenoid
is deenergized.

3. A solenoid mechanism for a chime signal having a
pair of tone bars, said solenoid mechanism comprising a
primary solencid and a secomdary sclenoid positioned
adjacent the respective tone bars, each of said solenoids
having a plunger and a solenoid coil for reciprocating
the plunger in a power stroxe at a given velocity toward
the adjacent tone bar, the plunger of the primary sole-
noid having spring means connected thereto normally
urging the plunger to a retracted position, said spring
means having a capacity to retract the plunger at a ve-
locity less than that imparted to the plunger by the
solenoid coil during the power stroke, a movable con-
tact connected to the plunger of the primary solenoid for
movement therewith, a pair of spaced stationary con-
tacts mounted relative to said movable contact in a po-
sition to be coatacted by the movable contact upon re-
ciprocation of the movable contact and plunger in said
power and reciprocating strokes, thereby to complete
the circuit across the stationary contacts, said stationary
contacts electrically connected to the coil of the secondary
solenoid for energizing the same, said contacts sending
an electrical impulse to said coil in response to recipro-
cation of the plunger of the primary solenoid in said
power and retracting strokes, the width of said stationary
contacts being related to the velocity of the primary
plunger during said power and retracting strokes to pro-
vide an electrical inipuise which is too short in duration
during said power stroke to actuate the plunger of the
secondary sclenoid and which is of sufficient duration
during the retracting stroke to actuate the plunger of
the secondary soleneid, whereby the plunger of the pri-
mary solenoid strikes one tone bar when said solenoid is
energized and the plunger of the secondary solenoid
strikes the second tone bar when the primary solenoid
is deenergized.

4. A solenoid mechanism for a chime signal having
tone bars, said solenoid mechanism comprising a primary
solenoid having a solenoid tube, a plunger slidably sus-
tained in said tube, a compressicn spring seated in said
tube and having an end engaged against the plunger, said
solenoid advancing the plunger in a power stroke in one
direction at a given velocity and said spring retracting
the plunger in the opposite direction at less velocity, the
plunger adapted to strike one of said tone bars during
said power stroke, a switch housing formed of electrical
insulating material mounted on said solenoid -tube and
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having an internal chamber, a stationary contact mount-
ed in said chamber, a movable contact disposed in said
chamber in position to engage the stationary .contact,
connecting means attaching the movable contact to the:
solenoid plunger for movement therewith, said solenoid
tube and housing including a slot communicating with
said chamber and providing clearance for the said con-
necting means, whereby the movable contact recipro-
cates and wipes across said stationary contact upon re-
ciprocation of the plunger in said power and retracting
strokes, and a secondary solenoid having a plunger ar-
ranged to strike one of said tone bars, said stationary
and movable contacts connected to said secondary sole-
noid to send an electrical impulse thereto in response to
the reciprocations of the movable contact, the impulse
sent during the power stroke having a duration insuffi-
clent to actuate the plunger of the secondary solenoid,
the impulse sent during the retratcing stroke having suffi-
cient duration to actuate the same, whereby the plunger
of the primary solencid sirikes one tone bar upon being
energized and the plunger of the secondary solenoid
strikes a second tone bar when the primary solenoid is
deenergized.

5. A solenoid mechanism for a chime signal having tone
bars, said sclencid mechanism comprising a primary
solenoid having a solencid tube, a plunger slidably sus-
tained in said tube, a compression spring seated in said
tube and having an end engaged against the plunger, said
sclenoid advancing the plunger in a power stroke in one
direction at a given velocity and said spring retracting
the plunger in the opposite direction at less velocity, the
plunger adapted to sirike one of said tone bars during
said power stroke, a switch housing formed of electrical
insulating material mounted con said solencid tube and
having a flat bearing surface, a pair of spaced contact
strips mounted in flush relationship with said flat bearing
surface and extending generally at right angles to the
solenoid tube, a bridge contact having a cross head slid-
2bly engaging the flat surface of the switch housing, the
bridge contact having a shank portion connected to said
plunger, said solenoid tube and housing including an elon-
gated slot providing clearance for said shank portion,
whereby the bridge contact reciprocates and wipes across
said spaced stationary contacts upon reciprocation of the
plunger in said power and retracting strokes, and a second-
ary solenoid having a plunger arranged to strike one of
said tone bars, said spaced contact strips connected to
said secondary solenoid to send an electrical impulss
thereto in response to the reciprocations of the bridge
contact, the impulse sent during the power stroke having
a duration insufficient to actuate the plunger of the
secondary solenoid, the impulse sent during the retracting
stroke having sufficient duration to actuate the same,
whereby the plunger or the primary solenoid strikes one
tone bar upon being energized and the plunger of the
secondary solenoid strikes a second tome bar when the
primary solenoid is deenergized.

6. A solenoid ‘mechanism for a multiple-note signal
having two or more tone clements, said solenoid mecha-
nism comprising a primary solenoid having a solenoid
tube, a primary plunger slidably sustained in said tube, a
solencid coil on said tube, a compression spring seated
in said tube and having an end engaged against the end
of the plunger, said solenoid coil upon being energized
shifting the plunger in a power stroke at high velocity
and compressing said spring, said compression spring
urging the plunger at a lower velocity to a retracted posi-
tion, said plunger striking cne of said tone elements dur-
ing said power stroke, a movable circuit-closing element
connected to the plunger of the primary solenoid for
movement therewith, a stationary circuit-closing element
mounted relative to the movable circuit-closing element in
position to be engaged by the said movable element upon
reciprocation of the primary solenoid plunger, a secondary
solenoid including a secondary plunger, said secondary
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plunger striking another of said tone. elements upon being
energized, said movable and stationary circuit-closing
elements being electrically connected to the secondary
solencid and energizing the same when the said elements
are engaged, said circuit-closing elements engaging one
another and providing an electrical impulse during the re-
tracting stroke of the primary plunger, said impulse having
sufficient duration to energize the second ary solenoid dur-
ing said retracting stroke, whereby the said primary
plunger strikes one tone element during the power stroke
thereof and the secondary plunger strikes another tone
element upon the retracting stroke of the primary plunger,

7. A solenoid mechanism for a two-note chime signal
having a pair of tone elements, said solenoid mechanism
comprising a primary sclenoid having a solenoid tube,
a primary plunger slidably sustained in said tube, a pri-
mary sclenoid coil on said tube, a spring element con-
nected to the primary plunger, said primary sclenoid coil
upon being energized shifting the plunger in a power
stroke at high velocity and activating said spring element,
said spring element having a capacity to store less energy
than the energy imparted to the plunger by the primary
solenoid coil, said spring element urging the plunger at a
lower velocity to a retracted position, said plunger strik-
ing one of said tone elements during said power stroke, a
movable circuit-closing element connected to the plunger
of the primary solenocid for movement therewith, a
second circuit-closing element mounted relative to the
movable circuit-closing element in stationary position rela-
tive to the path of travel of the movable circuit-closing
element to be engaged by the movable element upon
reciprocation of the primary solenoid plunger, a secondary
soleroid including a secondary plunger, said secondary
plurger striking the second of said pair of tone elements
upon being energized, said movable and second circuit-
closing elements being electrically connected to the
secondary solenoid and energizing the same when the
said elements are engaged, said circuit-closing elements
engaging one another and providing an electrical impulse
during the retracting stroke of the primary plunger, said
impulses having sufficient duration to energize the second-
ary solenoid during said retracting stroke, whereby the
said primary plunger strikes one tone element during the
power stroke thereof and the secondary plunger strikes
the second sound element upon the retracting stroke of
the primary plunger.

8. A solenoid mechanism for a two-note chime signal
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having a pair of tone elements, said solenoid mechanism
comprising a primary solenoid having a solenoid tube,
a primary plunger slidably sustained in said tube, a pri-
mary solenoid coil on said tube, a spring element con-
nected to the primary plunger, said primary solenoid coil
upon being energized shifting the plunger in a power
stroke at high velocity and activating said spring element,
said spring element having a capacity to store less energy
than the energy imparted to the plunger by the primary
soleneid coil, said spring element urging the plunger at a
lower velocity to a retracted position, said plunger strik-
ing one of said tone elements during said power stroke, a
switch housing formed of electrical insulating material
mounted on the primary solenoid tube and having an in-
ternal chamber, a movable circuit-closing element con-
nected to the plunger of the primary solenoid for move-
ment therewith, a stationary circuit-closing element
mounted relative to the movable circuit-closing element
in the chamber of said switch housing, said stationary
circuit-closing element being located in a position to be
engaged by the movable circuit-closing element upon
reciprocation of the primary solenoid plunger, a secondary
solenoid including a secondary plunger, said secondary
plunger striking the second of said pair of tone elements
upon being energized, said movable and stationary circuit-
closing elements being electrically connected to the
secondary solenoid and energizing the same when the said
elements are engaged, said circuit-closing elements engag-
ing one another and providing an electrical impulse dur-
ing the retracting stroke of the primary plunger, said
impulse having sufficient duration to energize the second-
ary solenoid during said retracting stroke, whereby the
said primary plunger strikes one tone element during the
power stroke thereof and the secondary plunger strikes
the second sound element upon the retracting stroke of the
primary plunger.
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