
May 30, 1944. R, M, MILLER 2,350,289 
SIGNA, DEVICE 

Filed Dec. 13, l940 2. Sheets-Sheet 

3%, 7. 

I N I y y 

s 

I-27 

INVENTOR 

BY 

1-4.3% Yane ATTORNEY 

  

  

  

  

  



May 30, 1944. R. M. MELER 2,350,289 
SIGNAL DEWICE 

Filed Dec, l3, 1940 2. Sheets-Sheet 2 

17--- it "El is, a FS, 
f f S. 26-- Lasz A. Ya Aj. ?y s w 

a -A a 

NVENTOR 

64- 7, 22. 
4ené2-4e ATToRNEYs 

  



Patented May 30, 1944 

UNITED STATES PAT 
2,350,289 

2,350,289 

ENT OFFICE 
SIGNA, DEVICE 

Robert M. Miller, Philadelphia, Pa., assignor to 
Fox Products Company, Philadelphia, Pa., a 
corporation of Pennsylvania. 

Application December 13, 1940, Serial No. 369,968 
8 Claims. (CI. 177-7). 

This invention relates to a signal device, and 
especially to a device of this type adapted to be 
employed as a 'door chine.' While a number of 
features of the invention may be useful with a 
variety of types of chime members, the invention 
is especially suitable for use with chime tubes. 
More specifically, the invention is particularly 

concerned with a novel chime striker and actuat 
ing mechanism therefor, which is capable of use 
in association with one or a plurality of chime 
tubes. , 

One of the principal objects of the invention is 
to provide a striker mounted in a novel manner 
providing for improved tone quality. The im 
proved striker and actuating mechanism also 
avoid chattering of the striker against the chime 
or chimes. ' ... 
Another important object of the invention is 

the provision of a striker and actuating mecha 
nism operated by electro-magnetic means, all so 
arranged as to provide for reliable and positive 
functioning on a lower voltage current supply 
than has been customary heretofore. In this 
connection it is mentioned that most, if not all, 
of the chime type door signals at present on the 
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market require a current supply of upwards of . 
10 volts, a step-down transformer having an out 
put at 16 volts being customarily used with the 
devices now on the market. Many houses, how 
ever, are equipped with a door-bell system includ 
ing a step-down transformer with a 6 volt output, 
this being virtually standard for equipment of 
that type. 
The improved striker and actuating mecha 

nism of the present invention is capable of effec 
tive and reliable operation when supplied with 
current from the common 6 volt bell-ringing 
transformer. : 
In a two-chime installation, the invention fur 

ther contemplates simple and effective means 
providing alternatively for the striking of one 
chime or for the striking of both chimes, this 
alternative operation being desirable so that one 
push-button located at one door of a house will 
ring one chime and another push-button located 
at another door will ring both chimes. . . . How the foregoing and other objects and ad 
vantages are achieved will appear more fully 
from the following description referring to the 
accompanying drawings, which illustrate the in 
vention as applied to a two-chime installation, 
and in which 

Figure 1 is a front elevational view of the 
striker and actuating mechanism as associated 

... with the upper ends of a pair of chime tubes, 
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certain parts being broken away and shown in 
section; . . . . . . . . . 

Figure 2 is a plan view of the mechanism shown 
in Figure 1, also showing certain parts broken 
away and shown in section; : . . . . . 

Figure 3 is a vertical sectional view taken as 
indicated by the section line 3-3 on Figure 1; 
and . . . . . . . 

Figure 4 is a diagrammatic view illustrating the 
control circuit wiring for certain units employed. 
The entire mechanism, including the chime 

tubes, is adapted to be mounted on a vertical 
Surface Such as a Wall by means of a bracket 5, 
the upper end of which is bent outwardly as at 6 
to provide a support for any suitable cover 7. 
A channel frame has its web 8 secured to the 

bracket 5, the channel being positioned with its 
upper and lower flanges 9 and 0 extended hori 
Zontally. The chime, tubes... f and 2 are hung 
from the lower flange 0 by means of cords 3 
and 4 the ends of which project through aper 
tures formed in the tube a short distance below 
the upper end thereof and are knotted inside of 
the tube. Each cord thus provides a supporting 
loop adapted to engage slots 5 formed in portions 
of the lower frame flange O. . . . . . . . 
A sleeve 6 is forced into the end of each chime 

tube, and the sleeve is cut off at an oblique angle, 
as indicated at 7, which is of importance in pro 
viding a good and full-tone quality upon striking 
the chime. y i. i. . . . . . . . . . ; : 
In connection with the chime tubes, it may be 

mentioned that ordinarily the tubes would be of 
Substantially length, only . a ... fragment thereof 
being illustrated in the drawings. The tubes, 
moreover, would ordinarily be of different pitch. 
The chime striker comprises a striker weight 

(8-19 carrying a ring 20 providing the effective 
striker surface, this ring preferably being non 
metallic. Desirably, the ring is formed of wood 
or of hard fiber board or composition material or 
the like which will produce a mellow instead of a 
metallic tone. The striker is carried at the free 
end of a striker arm 21, the inner end of which is 
bent to channel form as at 22, to provide spaced 
points of engagement with a pivot member 23, 
which latter is pivotally mounted in suitable 
apertures formed in the upper and lower flanges 
9 and 10 of the frame. The pivot 23 has a part 
23a of increased diameter against which the arm 2 rests, thereby vertically positioning the arm. 
Arm 2 may either be free to rotate on the pin or 
the pin may be free to rotate in the frame, or 
both. I prefer to shape the pin at its lower end in 
Such manner as to provide for free rotation there 
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of in its aperture in the lower flange 0 of the 
frame. I have found that this affords minimum 
friction and resistance to SWinging of the striker. 
Attention is now called to the fact that the 

axis of pivot 23 for the Striker is vertical, in view 
of which its stroke is not affected by gravity. 
Movement of the striker in one direction (to the 
left when viewed as in Figures 1 and 2) is ef 
fected by means of a spring 24 which is connect 
ed with the striker arm 2 at a point 25, the 
other end of the Spring being attached to a 
bracket 26 which is readily bendable toward and 
away from the striker arm in order to adjust the 
tension of spring 24. 
Movement of the striker arm in the opposite 
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direction (to the right when viewed as in Fig 
ures 1 and 2) is effected by, means of a solenoid 
27. The armature 28 of this solenoid is adapted 
to move toward and away from the striker arm 
in a guide tube 29, the end wall 30, of this tube 
forming a stop for movement of the armature 28 
toward the striker arm. The end wall, 30 of the 
guide tube. is apertured and the armature is hol 
lowed to pass the spring. 3, this spring being se 
cured to the armature at its inner end, as indi 
cated at 32, and to the striker arm 2 at a point 
adjacent the point of attachment (25) of spring 
24. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Connection of the Spring 3 to the armature 

as at 32 is of advantage, since this permits em 
ployment of a relatively-long spring without the 
necessity of mounting the entire solenoid far 
ther from the striker arm. The characteristics 
and relative strength of the springs.24 and 3 will 
be referred to more fully hereinafter, in the de 
Scription of operation, although it may here be 
noted that energizing the solenoid 27 causes the 
striker 20 to swing to the right and strike chime 
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2, de-energizing, the solenoid being accompanied 
by return movement of the striker 20 to engage 
the chime. . . . . . . . . . . . . . . . . . . . 
In installations where it is desired to provide 

for alternative actuation of the striker to engage 

40 

only one of the chimes, an additional control de 
vice is employed. This device is arranged for ap 
plication or removal as a unit, and includes a 
mounting plate, 34 adapted to be secured to the 
lower flange, 0, of the channel frame by a nut 
and bolt indicated at 35. This mounting plate 
is bent upwardly, as seen in Figure land then 
is bent to channel form, as at 36, to provide a 
support for a small solenoid 37 having an arma 
ture 38 adapted to, move vertically. Integrally 
connected with the armature 38 is a non-mag 
netic (for example, brass) abutment pin 39 which 
is adapted to be moved upwardly when the sole 
noid. 37 is energized. In its upper position, the 
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pin 39 projects into the path of movement of 
the striker arm 21, thereby, providing a limiting 
stop so located that during movement of the 
striker arm 2 f toward chime 2, the stroke is ar 
rested before the chime is struck. The upper flange 9 of the channel frame also 
serves to support three binding posts 40, 4f and 
42 by means of which appropriate electrical con 
nections may be made, as described below with 
reference to Figure 4. . . . is . . 
In Figure 4, a transformer is indicated at T, 

the primary being coupled with any suitable 
source of current, such as the common 110 volt, 60 
cycle supply line indicated at 43. The output 
winding of this transformer, is adapted to pro 
vide a low, voltage, an E. M. F. in the neighbor 
hood of 6 volts being effective. :. . . . . 
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to strike chime?, after which the striker. 
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2,350,289 
ergized by either one of two switches 44 and 45, 
for example, push-buttons located one at one 
door and the other at another door of a house. 
One pole of each of these Switches is connected 
with one side of the transformer, the other pole 
of Switch 44 being coupled with binding post 4, 
and the second pole of switch 45 being coupled 
with binding post 42. Binding post 40 is cou 
pled with the other side of the output winding of 
the transformer. 
In addition to the Wiring just referred to, the 

mechanism of this invention includes the fol 
lowing as its own internal permanent wiring: 

Binding post 40 is coupled with one side of 
solenoid 27, the other side being connected with 
post 42, So that actuation of switch 45 completes 
a circuit through solenoid 27, thereby energizing 
the Solenoid and causing the striker to operate. 
The terminal 4 is connected with one side of 

the solenoid 37, the other side being connected 
with solenoid 27. Closing switch 44, therefore, 
places solenoids 27 and 37 in series with each 
other, thereby energizing both, with the result 
that the abutment pin 39 is moved upwardly to 
arrest movement of the striker arm in its stroke 
toward the chime 2, the arrangement of the 
solenoids and the relative masses of the moving 
parts being such as to bring abutment 39 into 
position before arm 2 can effect actuation of 
chime 2. Upon breaking this circuit, the 
striker arm swings toward and strikes chime f. 
From the above it will be seen that actuation 

of switch 45 provides for the ringing of both 
chimes, one when the solenoid 27, is energized and 
the other when it is de-energized; and actuation 
of switch 44 provides for the ringing of one chime 
only (f). - . 

Referring now to the springs 24 and 3, atten 
tion is called to the fact that when the solenoid 21 is de-energized, the two springs provide an 
equilibrium position maintaining the striker. 20 
close to but out of contact with the chime? . 
On the other hand, when the solenoid 2 is ene gized, the springs 24 and 3 provide an eq unposition 

adjustment can ordinarily be made merely by 
bending the tab 26 constituting the fixed reaction point for spring 24. Preferably, the strength of 
spring 24 is noticeably less than that of spring 31. 
Coupled with the characteristics of the springs 

mentioned just above, the invention contem 
plates, employment of a striker weight B-19 of 
fairly substantial mass, so that the inertia of the 
striker will carry it in either direction beyond the 
equilibrium position of the springs, in order to 
engage one or the other of the chimes. Thus, 
when the solenoid 27 is energized, the stroke of 
the striker to the right (when viewed as in Fig 
ures 1 and 2) is sufficient to carry beyond the 
equilibrium position of the springs, and strike the 
chime f2, whereupon the rebound and the effect 
of the springs withdraws the striker sufficiently 
to prevent chattering. Similarly, in the stroke in 
the opposite direction, the inertia carries the 
striker beyond the equilibrium position in or 
away from this chime to its original equilibrium 
position, which is the position shown in the draw 
ings. - - - - - 

in considering the foregoing operation, E may 
. . . . . . . . . . . . be noted that it is of importance to maintain The actuating solenoid 27 is adapted to be en- 75 the pivot for the striker with its axis stibstantially 
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vertical, so that: free movement of the striker 
may occur, and further so that this movement is 
not influenced by the action of gravity at any 
portion of either stroke. . . . . . . . . . . . . . . . . . 
The feature just mentioned is of importance 

in enabling: operation of the device on a rela 
tively low, voltage current, such as the common 6 
volt bell-ringing transformer. Another feature 
of importance in this connection is the arrange 
ment of the: solenoid 27 and its armature, these 
being such as to provide for operation with a min 
imum of friction, the amount of Which is very 
much less than that encountered in many prior 
devices of this general type in which the arma 
ture of a solenoid was employed for direct Strik 
ing of the chimes. 
The device of the present invention utilizes in 

ertia of a striker weight in order to provide a sub 
stantial blow and, therefore, a full tone. 
As hereinbefore mentioned, the improved 

striker mechanism of the present invention also 
enhances tone quality and maintains this qual 
ity notwithstanding minor misalignment in the 
hanging of the chimes. In prior devices in which 
rectilinear movement of the armature of a sole 
noid is employed to directly strike a chime or 
chimes, the matter of alignment is very critical, 
since if the armature and chime are slightly off 
center, the tone quality is materially impaired. 
I believe that the present invention overcomes 
this difficulty, at least in large part, by virtue of 
the employment of contacting surfaces on the 
chime and striker which are curved about paral 
lel axes. As a result of such curvature, the point 
of contact between the striker and chime always 
lies on a line joining the cross sectional mass cen 
ters of the chime and striker. 

Contact of the striker with each chime at a 
point close to the upper edge of the cut-away 7 
is also of importance to tone quality. 
Whatever the causes, I have found that the 

striker mechanism of this invention materially 
improves the quality of tone, which quality is, 
moreover, maintained notwithstanding even ap 
preciable misalignment in the hanging of the 
chime tubes. 

I claim: 
1. A signaling system including in combina 

tion with a pair of chimes or the like, a striker 
mounted for movement in one direction to strike 
one chime and in the other direction to strike 
the other chime, the striker being normally main 
tained out of contact with either chime, a Sole 
noid for actuating the striker in One direction to 
strike one chime, means for actuating the striker 
in the other direction to strike the other chime, an 
abutment movable into and out of the path of 
movement of the striker in its travel to Ward One 
of the chimes, a solenoid for actuating said abut 
ment, and control circuits for said Solenoids one 
of which is adapted to simultaneously actuate 
both of said solenoids, and the other of which is 
adapted to actuate the striker-solenoid only. 

2. Apparatus of the character described in 
cluding in combination with a pair of chimes, a 
striker pivotally mounted on an upright axis for 
movement in one direction to strike one chime 
and for movement in the other direction to strike 
the other chime, a spring normally urging the 
striker in a direction toward one chime, a Sole 
noid for moving the striker in the opposite direc 
tion toward the other chime, the striker and Sole 
noid being interconnected by a second Spring, 
and the two springs having such relative strength 
that when the solenoid is de-energized, the po 
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3 
sition of equilibrium of the striker is close to 
but Out of contact with one of the chimes and 
that when the Solenoid is energized the position of 
equilibrium of the striker is close to but out of 
contact With the other of the chimes, and the 
mass of the striker being sufficient to cause it 
to override the equilibrium position toward either 
end of its stroke upon energizing and de-energiz 
ing of the Solenoid. . . ; . . . . . . . . . . 

3. A construction in accordance with claim 8, 
and further incorporating a displaceable abut 
ment adapted to arrest movement of the striker 
in one direction before striking the chime at the 
end of that stroke, and Control means providing 
alternatively for actuation of the striker with 
said abutment in operative position and with said 
abutment displaced. 

4. Apparatus of the character described in 
cluding in combination with a pair of chimes, a 
striker of relatively substantial mass pivotally 
mounted to Swing between said chimes about an 
upright axis, resilient means normally maintain 
ing the striker in a position of equilibrium Out 
of contact With either chime, a solenoid, and an 
armature connected to said resilient means, 
whereby movement of the striker toward one 
chime is effected solely through the intermedia 
tion of said resilient means by alteration of the 
tension thereof when the solenoid is energized to 
move said armature, movement of the striker in 
the Opposite direction to strike the other chime 
being effected by said resilient means upon de 
energization of Said Solenoid. 

5. In apparatus for striking a chime, the com 
bination of a striker of relatively substantial 
mass pivotally mounted for swinging movement 
about an upright axis, Spring means normally 
maintaining the striker in a position of equilib 
rium out of contact with the chime, a solenoid, 
and an armature connected to said spring means 
whereby movement of the striker is effected solely 
through the spring means by alteration of the 
tension thereof when the solenoid is energized to 
move Said armature, an abutment movable into 
and Out of the path of movement of the striker 
in its travel toward one of the chimes, a solenoid 
for actuating said abutment, and control circuits 
for both of said solenoids, one of which circuits 
is adapted to actuate both of said solenoids simul 
taneously, and the other of which circuits is 
adapted to actuate only the striker Solenoid. 

6. In combination with a chime, a striker 
mechanism including a striker pivotally mounted 
for Swinging movement into and out of contact 
With the chime, Spring means adapted to set up 
a position of equilibrium for the striker on its 
pivot but with the striker out of contact with the 
chime, an actuating Solenoid, a movable armature 
asSociated with the Solenoid, and means connect 
ing the armature and the spring means whereby 
movement of the armature will change the equi 
librium to increase the component of the force 
of the spring means tending to move the striker 
in the direction of the chime, the striker being 
adapted to move by inertia on its pivot to a point 
beyond equilibrium in order to strike the chine. 

7. In combination with a chime, a striker 
mechanism including a striker pivotally mounted 
for SWinging movement into and out of contact 
With the chime, an actuating Solenoid, an arma 
ture adapted to be moved by the solenoid, a pair 
of Springs acting On the striker in opposition to 
each other, one of the springs being connected 
With the movable armature and said pair of 
Springs Serving to establish an equilibrium posi 



4. 
tion of the striker on its pivot when the solenoid 
is energized, which equilibrium position is out of 
contact with the chime, the mass of the striker 
and resilience of the springs being such that tipon 
energizing the Solenoid the striker will pivotally 
override said equilibriun position and strike the 
chime. 

8. In combination with a chine, a striker 
mechanism including a striker pivotally mounted 
for swinging movement into and out of contact 
with the chime, an actuating solenoid, an arma 
ture adapted to be moved by the solenoid, a pair 
of springs acting on the striker in opposition to 

2,350,289 
each other and serving to establish an equilibrium 
position of the striker on its pivot out of contact 
with the chime, one of the springs being con 
nected with the movable armature and providing 
for upsetting the spring equilibrium when the 
solenoid is energized in a sense causing the striker 
to move in a direction away from the chime, the 
Inass of the Striker and the resilience of the 
springs being such that upon de-energizing the 
Soleroid the striker will pivotally override said 
equilibrium position and strike the chine. 

ROBERT M. MER, 
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