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CHIME TRANSFCEMER SWITCH

Lleyd W. Riftenhouse, Honzaye Fails, N, Y., and Robert
R. Hoge, Mew Knexville, and James L. Taylor, Colum-
bug, Ghio, assignors, by direct and mesne assignments,
to The Rittenhouse Company, Hre., Honsoye Falls,
N. Y., a corporation of New York

Application March 24, 1953, Serial No. 344,354
1? Claims, (CL 266—113)

This invention relates to a chime transformer, more
particularly to the type of transformer employed in the
operation of conventional door chimes and the like, and
has for its object to afford a compact and practical control
mechanism that can be arranged in a transformer housing
and operaies to effect intermittent sounding of a chime as
long as the controlling push button is held in depressed
Or operating position.

The invention has for a further purpose to afford effi-
cieni means that enables repeated operation of a chime
at selected intervals of from one to three cycles per sec-
ond, the control mechanism being adaptable to conven-
tional types of chime transformers for operation of either
one-note, two-note, or multiple-note chimes.

A further object of the invention is to provide simple
and reliable means for repeating the operation of a chime
continvously as long as the push buiton is held and to
maintain a repeating interval much slower than the repeat
operation of conventional repeating or so-called con-
tinuous ringing chimes, but sufficiently fast to afford a
pleasant repeat toene which can be easily produced at a
rate of about two strokes per second.

Another purpose of the invention is to afford a chime
repeating mechanism governed by a thermo-switch that is
highly sensitive, can be operated with a sraall amount of
current such as ordinarily available in a door chime cir-
cuit by means of a snap action that insures a swift move-
ment of the circuit-closing switch to and from circuit-
closing position, and which can be housed in a minimum
space.

A more specific object of the invention is to provide a
door chime transformer with a thermo-switch that has a
faster action and is more sensitive than any switches here-
tofore available for the purpose, and to control such a
switch by adjusting means whereby the interval between
strokes of the chime or the number of strokes per second
can be easily modified to increase or decrease the speed
of cycle.

An additional purpose of the invention is to afford a
construction that can be easily assembled within a con-
ventional door chime transformer housing and lends itself
to being confined within a relatively smail compass com-
pletely protected by the iransformer housing while at the
same time affording more satisfactory and efficient con-
trol of the chime operation than has heretofore been pos-
sible.

To these and other ends, the invention consists in the
construction and arrangement of parts that will appear
clearly from the following description when read in con-
junction with the accompanying drawings, the novel fea-
tures being pointed out in the claims following the speci-
fication.

In the drawings:

Fig. 1 is a plan view of a door chime transformer con-
structed in accordance with a preferred embodiment of
the invention:

Fig. 2 is an end elevation of the same;

Fig. 3 is an end elevation locking at the opposite end
from Fig. 2;

Fig. 4 is a vertical sectional view on the line 4—4 of
Fig. 1 looking in the direction indicated;

Fig. 5 is a horizontal sectional view on the line 5—35
of Fig. 4 looking in the direction indicated, and showing
the outer yoke member and movable contact in circuit-
closing position;

Fig. 6 is a view similar to Fig. 5 with parts broken away,
showing the outer yoke member and movable contact en-
gaged with the adjustable stop in circuit-opening position;
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Fig. 7 is a vertical sectional view on the line 7—7 of
Fig. 5;

Fig. 8 is a vertical sectional view on the line 8—8 of
Fig. 1;

Fig. 9 is a diagrammatic view of the electric circujt with
the thermo-switch in circuit-closing position, illustrating
a conventional door chime with the connections to the
transformer;

Fig. 10 is a detail sectional view on the line 10—190 of
Fig. 4, and

Fig. 11 is a detail sectional view on the line 11—11 of
Fig. 4.

Referring more particularly to the drawings in which
like reference numerals refer to the same parts through-
out the several views, 1 designates the core of a conven-
tional door chime transformer, 2 is a housing within which
is located a primary coil connected to the main circuit
conductors 3, and 4 is a housing containing the secondary
coil indicated diagrammatically at 5, see Fig. 9. The
housing 4 also contains the thermo-switch controlled inter-
mittent repeating mechanism associated with the second-
ary coil and connected with binding posts 6, 7 and § re-
spectively on the extericr of the housing 4, see Figs. 2
and 5, said posts 6, 7 and 8 being adapted for connection
with a door chime indicated diagrammatically at 9 in
Fig. 9 to provide either a single operation or an intermit-
tent repeat operation, depending upon the selected binding
Dosts that are connected with the chime as wiil now be de-
scribed.

The housings 2 and 4 are connected to the core 1 by
bolts or screws 11 extending through the flanges of the
liousings and through the core 1 and secured by the fas-
tening nuts 12 while 13 designate openings in an insulat-
ing plate 14 through which the conductors 3 to the supply
circuit extend.

Referring to Figs. 4, 3 and 9, there is arranged within
the housing 4 and connected to the secondary coil 8 in
series therewith a thermo-switch which is spring-biased in
one direction so that when released it opens the chime cir-
cuit, the thermo-switch being held normally in circuit-
closing position by a thermal element in the form of a re-
sistance wire which when cold contracts and imposes ten-
sion on the switch to maintzin the same in circuit-closing
positicn. Thus when the chime-cperating push button is
operated, the chime is struck, and by holding the push
button is closed position, current passing threugh the re-
sistance wire heats the same and causes it 10 expand to a
point where it reieases the switch which thereupon moves
to its alternaie position for opening the chime circnit.
As scon as the resistance wire cocls, it acts to move the
switch back to circuit-closing position by a snap action and
this cycle continues as long as the operating push button
is held in chime-striking position.

To accomplish this, there is providsd a conducting
spring plate that includes an cuter yoke member 15 and
an inner tongue member 16, the free end of the tongue
member being spaced from the free end of the yoke
member and connected thereto by a convolute spring 17
that is operatively associated with the tongue and yoke
members and acts to hold them on opposite sides of the
center of the spring plate or to effect their movement in
opposite directions when one of the pair is moved toward
the other.

‘The opposite end of the spring plate is fixedly mounted
by means of a suitable screw 18 and insulating coliar 19
upon an insulating base plate 21 that is secured within
the housing 4 upon insulating collars 22 and attached
to the housing by means of screws 23 and nuts 24, Also
fastened to the base plate 21 and held by the screw 18
is a conducting plate 25 arranged between the insulating
base plate 21 and the insulating cellar 12, the conduci-
ing plate 25 being provided with an upstanding porticn
26 from which a conductor 27 leads to the secondary
coil 5 while 28 is a conductor leading from the upstand-
ing portion 2§ of the conducting plate %5 to the binding
post 8 from which connection is made to the chime as
already described. 29 designates a conducting post
mounted on the insulating base plate 21 and comnected
by conductor 31 to the secondary coil 5 of the trans-
former and by conductor 32 with the aforementioned
binding post 7 from which connection is made to the
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chime 9, and in this fashion when the front door push
button 33 or the rear door push button 34 is operated
with connections established from the chime to the bind-
ing posts 7 and 8, the front door chime or rear door
chime, as the case may be, is operated only once irre-
spective of how long the push button is held, and the
push button must be released and again depressed to
secure a further operation of the chime, all of which is
in accordance with a conventional single chime opera-
tion. In order to effect intermittent repeated opera-
tions of a chime as long as the push button is held in
operating position, there is provided on the outer yoke
member 15 a contact 35 that is arranged to engage a
fixed contact 36 carried by a fixed conducting plate 37
that is mounted upon a sleeve 38 on the base plate 21
and held in place by a screw 39, while 41 designates a
conductor leading from the conducting plate 37 to the
binding post 6 from which connection can be made to
the chime.

The spring plate inciuding the outer yoke member 15
and inner tongue member i6 connecied by spring 17 is
s0 positioned with relation to the fixed contact 36 that
the outer yoke member when released and free to move
is actuated by spring 17 away from the fixed contact 36
so that the repeater circuit is broken at this point, and
in order to hoid the outer yoke member normally in
position to close the circuit, there is provided a resistance
wire 42 that is connected at one end by soldering or
otherwise to the outer end of the inner tongue member
16 at one side thereof, see Fig. 4, while the opposite end
of the resistance wire 42 is connected to a lug 43 formed
on the conducting plate 25 and located below and to
one side of the spring plate. The resistance wire 42 is
so attached and related to the inner tongue member and
lug 43 that when cold, with no current passing through,
it places tension on the inner tongue member 16 and
pulls the latter downwardly, referring to Fig. 5, and thus
through the spring 17 actuates the outer yoke member
in the opposite direction to move contact 35 carried
thereby against the stationary contact 36 and thus close
the circuit at this point. When in this position, the outer
yoke member 15 is substantially straight but slightly
below the fixed end of the spring plate and the fixed
contact 36 so that it is always spring-biased away from
said fixed contact and under the pressure of spring 17
which actuates it by a quick snap action as soon as re-
sistance wire 42 is heated and expanded to release the
inner tongue member 16.

The circuit through coniacts 35 and 36 is in series
with the secondary coil 5 through the spring plate, con-
ducting plate 25, conductor 27, also through conductor
41 and binding post 6, so that when one of the chime
push buttens 33 or 34 is operated, the selected chime is
initially struck, and if the push button is held down in
operating position, the current continuing through re-
sistance wire 42 heats the latter and causes it to expand
sufficiently to release inner tongue member 16 which
thereupon moves upwardly, referring to Fig. 5, and
through spring 17 actuates the outer yoke member 15
downwardly away from the fixed contact 36 and open-
ing the circuit at that point. The circuit remains open
at this point until resistance wire 42 has cooled suffi-
ciently to again exert tension on the inner tongue mem-
ber i6, whereupon the latter is pulled back to its initial
position, and causes movement of the outer yoke mem-
ber in the opposite direction to again close the circuit
when movable contact 35 engages the fixed contact 36.

This cycle of eperations continues as long as the push
button is held down, and when movable contact 35 and
outer yoke member 15 are moved away from fixed con-
tact 36 to open the circuit, such movement is limited by
a stop 44 located in the path of movement of the outer
yoke member 15 as the latter moves away from fixed
contact 36. The stop 44 is in the form of a post threaded
into and extending through the insulating base plate 21
and through the housing, the outer end of the stop 44
being indicated at 45 where it is accessible from outside
the housing. By turning the accessible portion 45 of
the screw stop, the position of the stop with reference to
the outer yoke member 15 can be adjusted to vary the
distance through which the outer yoke member travels
and thus the interval between successive operations of
the chime. . The greater the distance of the stop from the
fixed contact, the farther the inner tongue member must
travel to effect return of the outer yoke member to
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%
circuit-ciosing position, and thus a wide variation in the
time interval between cycles can readily be had. The
intermittent repeat operations can be controlled to pro-
duce a rate of from one to several strokes per second, and
the usual preferred interval will give approximately two
strokes of the chime per second, By this mechanism, it
is possible to obtain repeated operations of the chime
at a much slower rate than conventional repeating bell-
ringing or continuous ringing chimes, and at the same
time attain a sufficiently short interval between the repeat
operations to insure a pleasing and satisfactory operation.

To effect intermittent repeat operations, connection
is made to the chime from the binding posts 6 and 7,
binding post 7 being the common connection in use
at all times for either single or repeat operation of the
chime. Binding post 6 is connected to the chime when
intermittent operation are desirable, and binding post 8
is comnected to the chime when a single operation is
desired at each push button cperation. When the inter-
mittent circuit is connected and a push button is held
down in operating position, the circuit is completed from
the secondary coil through conductor 27 tc the conduct-
ing plate 25, thence through resistance wire 42 to the
spring pilate, and through the outer yoke member and
movable contact 35 to the fixed contact 36, thence through
conductor 41 to binding post 6 to the chime which at
the same time is connected to binding post 7 and through
conductor 32 and conducior 31 to the secondary coil.
This completes the circuit, which remains closed until
resistance wire 42 has been heated sufficiently to expand
and release the inner tongue member 16, changing the
relative positions of cuter ycke member 18 and inner
tongue member 16, so that spring 17 effects a quick
snap movement of the outer yoke member and movable
contact 35 away from circuit-closing position and against
the stop 44, opening the circuit, The circuit then remains
opened until sufficient cooling of resistance wire 42 con-
tracts the latter and restores the parts to their initial
position to again close the circuit, and this cycle con-
tinues until the operating push button is released. By
changing the position of stop 44, the exteat of move-
ment of the inner tongue member and movable contact
and the degree of cooling of resistance wire 42 necessary
to restore the movable contact to circuit-closing position
can be medified to vary the interval between successive
chime operations and cbtain to a finely adjusted degree
the exact interval desired without undue delay or exces-
sive speed between the intermittent operations.

While the invention has been described with reference
to the particular structure shown herein, it is not con-
fined to the mechanical or electrical details disclosed,
and this application is intended to cover such modifica-
tions or departures as may come within the purposes of
the improvements or the scope of the following claims.

We claim: -

1. A thermo-switch including a base plate of insulat-
ing material, a spring conducting plate fixedly supported
at one end on said base plate and including a movable
outer yoke member and a movable inner tongue mem-
ber, a spring connecting the free ends of said tongue
and yoke members, a fixed contact on said base plate
on one side of said yoke member, a stop mounted on
the base plate on the opposite side of said yoke member,
a movable contact mounted on said yoke member and
engaging alternately with said fixed contact and stop,
a conducting plate mounted on said insulating base plate,
said conducting plate including a fixed post, and a re-
sistance wire having one end connected to said fixed
conducting post and its opposite end connscted to the
free end of said inner tongue member.

2. A thermo-switch, including a base plate of insulat-
ing material, a spring conducting plaie fixedly supported
at one end of said base plate and inciuding a movable
outer ycke member and a movable inner tongue mem-

er, a spring connecting the free ends of said yoke and
tongue members, a fixed contact on said base plate on
one side of said yoke member, a fixed stop mountsd
on said base plate on the opposite side of said outer
yvoke member, a movable contact mounted on said outer
yoke member and engaging alternaiely with said fixed
contact and said stop, a conducting plate mounted on
said insulating base plate, said conducting plate includ-
ing a fixed post, a resistance wire having one end con-
nected to said fixed conducting post and its opposite
end connected to the free end of said inner tongue mem-
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ber, said stop being adjustable toward and from said
fized contact, and adjusting means for varying the po-
sition of said adjustable stop.

3. A thermo-switch inciuding a spring plate fixed at
one end and embodying a movable outer yoke member
and a movable inner tongue member, a spring connect-
ing the free ends of said yoke and tongue members,
a fixed contact arranged at one side of said yoke mem-
ber, a stop on the opposite side of said yoke member
spaced from and adjustable toward and from said fixed
contact, a movable contact mounted on said cuter yoke
member and engaging alternately with said fixed con-
tact and stop, and a resistance wire connected at one
end to the free end of said inner fongue member and
having its other end connected to a fixed conducting
post, said resistance wire when cold being contracted
and acting to put tension on said inner tongue member
and thereby actuate said movable contact to circuii-
closing position and when heated being expanded and
acting to release said inmer tongue member and thereby
actuate the movable contact into engagement with suid
adjustable stop in circuit-opening position.

4, A thermo-switch including a spring plate fixed at
one end and embodying a movable outer yoke member
and a movable inner tongue member, a convolats spring
connecting the free ends of said yoke and tongue mem-
bers, a fized coatact at one side of said yoke member,
a stop at the opposite side of said yoke member and
adjustable toward and from said fixed contact, a mov-
able contact mounted on said yoke member and en-
gaging alternately with said fixed contact and stop, a
resistance wire connected at ome end to the free end
of said innmer tongue member and at its opposite end
to 2 fixed conducting post located beneath said spring
plate io one side thereof, said wire when cold being
coniracted and acting to put tension on the outer end
of said inner tongue member and thereby actuate said
movable coutact to circuit-closing position and when
heated being expanded and acting 16 release said inner
tongue member and thereby actuate the movable con-
tact toward said adjusiable stop in circuit-opening posi-
tion.

5. A thermo-switch including a spring piate fixed at
one end and embodying a movable cuter yoke member
and a movable inner tongue member, a convelute spring
connecting the free ends of said yoke and tongue mem-
bers, a fixed contact at one side of said yoke roember,
a fixed stop at the opposite side of said yoke member,
a movable contact mounted on said outer yoke nember
and aliernately engaging said fixed contact and stop,
said outer yoke member and movable contact being
spring-biased and actuating the movable contact when
released to circuit-opening position, and a resistance
wire connecting the free end of said inner tongue mem-
ber with a fixed conducting post, said resistance wire
when cold being centracted and acting to place tension
con said inner tongue member and maintain the yoke
member and movable contact in circuii-closing position
and when heated being expanded and acting to releass
said inner tongue member and thereby permit said spring
10 actuate the outer yoke member and movable con-
tact against said stop to circuit-opening position.

6. A thermo-swiich including a spriag plate fixed at
one end and embodying a movabie ouisr yoke member
and a movable inner tongue member, a spring con-
nzcting the free ends of said tongue and yoke members
and actuating them in opposite directions, a fixed con-
tact at one side of said yoke member, a fixed stop at
the opposite side of said yoke member, 2 movable con-
tact mounted on said outer yoke imember and alter-
nately engaging said fixed contact and stop, said outer
yoke member being substantially straight when said con-
tact is in circuit-closing position and spring-biased to-
ward circuit-opening position whereby it moves to cir-
cuit-opening position when released, and a resistance
wire having one end connmected to said inmer tongue
member and its opposite end connected to a fixed con-
ducting post, said resistance wire when cold being con-
tracted and acting to place fension on said inner tongue
member and thereby maintain the outer yoke member
and movable contact in circuit-closing position and when
heated being expanded and acting to release said inner
tongue member and thereby permit said outer yoke mem-
ber and movable contact to move against said stop to
circuit-opening position.
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7. A thermo-switch including a spring piare fixed at
one end and embodying movable inner and outer meimn-
bers connected at their fres ends by a spring, a fixed
contact at one side of said outer member, a fixed stop
at the opposite side of said outer member, & movable
contact mouited on said ocuter member and aliernately
engaging said fixed contact and stop, said outer member
being spring-biased and actuating said movabie contact
when released tc circnii-opening position, and a resist-
ance wire connected at onme end tc said inner member
and at its opposite end io a fixed conducting post and
aciing when cold to coniract and place tensicn on said
inner member thereby moving said outer member and
its contact into circuit-closing position and when heated
to expand and permit said yoke member and movable
contact fo move against said stop to circuit-opzning po-
sition.

8. A thermo-switch including a spring conducting
piate fixed at one end and embodying inner and outer
oppositely movable members, a spring connecting the
free ends of said inner and outer members, a fixed con-
tact at one side of said outer member, a fixed stop at the
opposite side of said cuter member, said stop being ad-
justable toward and from the fixed contact, a movable
contact mounted on said outer member and engaging
alternately with said fixed contact and stop, said outer
member being substantially straight when its contact is
in circuit-closing position and spring-biased toward said
adjustable stop and circuit-opening position, and a resist-
ance wire having one end connected to said inner mem-

er and its other end connected to a fixed conducting
post, said wire when cold being contracted and acting
to put tension on said inner member and thereby hold
said outer member and movable contact in circuit-closing
position and when heated being expanded and acting to
permit said movable contact to move to circuit-opening
position.

9. A thermo-switch including a spring conducting plaie
fixed at one end and embodying inner and outer oppo-
sitely movable members, a spring connecting the free ends
of said members, a fixed contact at one side of said outer
member, a fixed step at the opposite side of said outer
member, a movable contact mounted on said ounter
member and engaging alternately with said fixed contact
and stop, and a resistance wire having one end connected
to the free end of said inner member and its other end
coimnected to a fixed conducting post, said wire when cold
being contracted and acting to put tension on said inner
member and thereby actuate said movable contact to
circuit-closing position and when heaied being expanded
and acting to release said inner member and permit
movement of the movable contact to circuit-opening posi-
tion.

19. A thermo-switch including a spring conducting
plate fixed at one end and embodying inner and outer
oppositely movable members, a spring connecting the
free ends of said members, a fixed contact at one side
of said cuter member, a stop at the opposite side of said
cuter member and adjustable toward and from said fixed
contact, a movable contact mounted on said outer mem-
ber and engaging alternately with said fixed contact and
stop, a resistance wire having one end connected to the
free end of said inner member and its opposite end con-
nected to a fixed conducting post, said wire when cold
being coniracted and acting to put tension on said inner
member and thereby hold the outer member and movable
contact in circuit-closing position and when heated being
expanded and releasing said inner member and movable
coniact into engagement with said adjustable stop in cir-
cuit-opening position, and adjusting means for varying
the position of said adjustable stop.
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