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3 Clains. 
1. 

The present invention relates to signaling de 
vices. This application is a division of my co 
pending application Serial No. 2,500, filed Jan 
uary 15, 1948, now Patent No. 2,533,136, granted 
December 5, 1950. 
In my copending application, Serial No. 670,585 

filed May 17, 1946, now Patent No. 2,523,775, 
granted September 26, 1950, I have described an 
inexpensive and efficient sound powered trans 
ducer, which is especially suitable for toy tele 
phones, inter-office units, farm telephone sys 
tems and the like. In my patent, No. 2,492,056 
granted January 19, 1950, I have described a 
ringing unit for telephones of that general type. 
The particular form of ringing units there de 
Scribed is especially designed for use in a toy 
telephone and where only a Small amount of 
power may be required. 
The object of the present invention is to pro 

vide a ringing unit of the general type described 
in my last named Copending application but ar 
ranged to provide a more powerful signal. 
With this object in view and other objects as 

will hereinafter appear, the present invention 
comprises the various combinations and arrange- 2: 
ments of parts hereinafter particularly described 
and claimed. 
In the accompanying drawing, Fig. 1 is a side 

elevation of a signaling unit according to the 
present invention; Fig. 2 is a sectional elevation 
on line 2-2 of Fig. 1: Fig. 3 is an enlarged detail 
view of the receiving transducer: Fig. 4 is an 
enlarged. Sectional WieW of line A-4 of Fig. ; 
Fig. 5 is a detail view of the reed release; and 
Fig. 6 is a wiring diagram for a signaling system. 
In the illustrated embodiment of the inven 

tion, the complete set for one station comprises 
a telephone handset (shown in the diagram of 
Fig. 6) which may be of any suitable form, and 
a casing 2 having an opening 3 into which the 
ear piece of the handset may be received. The 
casing 2 encloses the bell and other parts of the 
ringing unit as will now be described. 
Within the casing is a generator ringing unit 

comprising a, vibrating reed 4, preferably in the 
form of a flat resilient strip of metal anchored at 
one end in a bracket . The reed 4 is coupled 
to the armature 7 of a transducer 8. Also 
enclosed in the casing 2 is a bell-ringing reed 2 
adapted to be driven by a second transducer 22, 
here designated as the receiving transducer. The 
armature of the transducer 22 is shown at 23. AS 
shown in detail in Fig. 3, each transducer is of 
the general form described in my copending ap 
plication, Serial No. 670,585. Fig. 3 shows the 
details of the receiving transducer 22. It con- ? 
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prises two permanent magnets 24 and 25 in series 
in the magnetic circuit, with the armature 23 
between them. Two pole pieces 2S and 28 are 
secured to the magnets and their ends are close 
ly adjacent to the armature whereby small air 
gaps are formed. The armature is surrounded 
by a coil 39 which carries the signal current. 
The transducer shown in Fig. 3 also includes 
means for biasing the armature, which is used 
Only on the receiving unit and will be referred 
to later. Referring now to the generating trans 
ducer, it has a winding 30' and its armature fi 
is coupled with the reed 4 through a yoke 32. 
As shown in Fig. 4, the yoke is attached to the 
armature and it has a projecting portion with 
a slot 42 Within Which the reed 4 is received. 
Preferably the reed is not tightly received in the 
slot but there is a slight looseness for reasons to 
be explained later. It will be seen that upon 
vibration of the reed 4 the armature is vibrat 
ed and a signal current at the frequency of Wi 
bration is generated in the coil. It has been 
found that the best resonant frequency is in the 
neighborhood of 60 cycles per second and for this 
purpose the reed is preferably of Spring steel hay 
ing a free length of about 5 inches, a Width of 
is' and a thickness of .045''. A Weight 36 may 
be mounted on the reed for a purpose to be de 
Scribed latel'. 

Received within the casing is a blacket 38 
which serves to mount the bell 4. Pivoted. On 
the bracket 88 is a, bell crank lever 42 having an 
an 4 extending outwardly through the casing 
and carrying a manual operating button. 46. 
Upon depression of the button to carry the arm 
44 down through the slot 48 in the casing, the 
bell crank is rocked. The arm 42 carries at the 
top a latching pawl 5) which extends over the 
reed 4 to exert a pulling motion thereon as 
shown in Fig. 5. The pawl is pivoted on a ledge 
53 extending horizontally from the top of the 
bell crank lever. The pawl is provided with a 
tail 54 which is adapted to engage a projection 55 
extending outwardly from the bell mounting 
bracket 38 when the bell crank approaches the 
lishit of its movement. The pawl is normally 
held in its latching position by a wire Spring 53. 
A coil spring S connected between the bell crank 
and the notinting bracket normally tends to hold 
the bell crank in its upward position. Upon de 
pression of the button 46, the pawl 50 flexes the 
reed until the tail 54 of the pawl engages the 
projection 53 whereupon the pawl is turned to 
release the reed. The reed then undergoes a 
sharp powerful series of vibrations and causes 
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generation of a signal voltage in the coil 30 
through the vibration of the armature T. 
The bell crank lever 2 is provided with a third 

an 62 to operate a Switch 64 which will be de 
Scribed later. The Switching arrangement is 
Such that the Winding 30' of the generating unit 

5 

at the transmitting station is connected to the 
Winding 3 of the receiving unit at the receiving 
Station, Whereby the reed 29 of the receiving unit 
is Vibrated Synchronously with the reed 4 of 
the transmitting unit. 

It has been found that the ringing level is in 
proved by permitting the reed 4 to store up en 
ergy for a portion of its vibrating cycle and then 
discharge the energy rapidly into the magnetic 
system whereby a sharply peaked wave form of 
Voltage is obtained. This results in a high accel 
eration of the receiver reed by which the ringing 
is accomplished at the receiving station. This 
result is accomplished by providing the Small 
amount of looseness in the coupling A2 between 
the yoke 32 and the reed 24, which has been pre 
Viously referred to in connection with Fig. 4. 

Referring now to the receiver unit, it is in gen 
eral Similar to the transmitter unit heretofore 
described. The receiver unit includes the bell 
É0 and the Vibratory reed 28, the latter being 
anchored as indicated at 66. The reed is formed 
at its upper end with a suitable bent portion 68 
entering Within the bell 40 and carrying a ham 
ael . 
The reed is operated by the transducer 22, 

Which has already been partially described in 
connection with Fig. 3. It has been found that 
greater ringing force is obtained by biasing the 
receiver arnature to a point just short of that 
Where the arnature would strike one of the pole 
pieces. The reason for this will be explained 
presently. The means for obtaining the bias is 
preferably as follows: An adjusting spring 86, 
Which is a piece of flat metal, is secured at one 
end to the pole pieces and at the other end to 
a block 88 through which passes an adjustment 
Screw 90 bearing on the armature 23. By turning 
the adjustment screw 90 the required amount 
the arnature can be biased toward one of the 
pole pieces in any suitable degree. 
The reason for the improved operation with 

the biased armature is that the force on the 
arnature is proportional to the product bp and 
pac, Where bp is the air gap fiuX due to the perma 
nent magnets and bac is the alternating flux due 
to the signal current in the windings. When the 
arnature is biased toward one side, both bp and 
gbac are increased through one pole piece, and 
decreased through the other. A complete analy 
Sis shows that the effect of the increased d’s due 
to greater proximity to one pole piece consider 
ably Over balances the decreased d’s due to the 
larger distance from the other pole piece. 

It Will be understood that a Sufficient overall 
air gap must always be provided to take care of 
minimum economical tolerances and to insure 
against large performance variations and critical 
adjustment of the arrnature in the gap. The bias 
ing of the armature as herein described shortens 
One of the air gaps and the resultant, effect is not 
unlike What would be obtained if the unit were 
originally constructed with air gaps of the dimin 
ished amount on both sides of the armature. 
However, it would be difficult to construct such 
a unit and to adjust the armature for optimum 
performance. The biasing arrangement herein 
Shown allows the armature to be adjusted to 
the Optimum Setting; in other words, for a given 
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Overall air gap, a maximum ringing force is ob 
tained by biasing the armature toward one side. 
Another feature of importance is that of using 

a relatively massive vibrating element for the 
generator and a relatively light One for the re 
Ceiver. Thus the generating reed has the Weight 
36, Which contributes to the mass of the vibrat 
ing System, while the mass of the receiving sys 
ten is preferably less. Since the vibrating sys 
tems of the generator and receiver are to resonate 
at the same frequency, this requires that the 
elastance of generating reed be greater than 
that of the receiving reed 2; in other Words, the 
reed 4 is necessarily stiffer than the read 2. 
In Such a case the energy is approximately pro 
portional to the maSS; accordingly, the generat 
ing reed can store a large amount of energy, 
While the receiving reed does not withdraw much 
energy from the System. Thus both reeds can 
vibrate for a longer time than if they were of 
the same characteristics. 
The preferred wiring diagram is shown in 

Fig. 6. The switch 64 which is operated by the 
arm 62 of the bell crank has a movable contact 
normally closed on a fixed contact S. Which is 
connected in Series with the movable contact 96 
of a hook SWitch. The contact 92 is adapted to 
close on a contact 97 when the button A6 is de 
preSSed. The contact 96 is closed on a contact 
98 When the handset 99 is supported by the cas 
ing 2 and is adapted to close on the contact 
When the handset is removed. One line 92 is 
connected to the windings 3 and 30’ and to 
the handset. The other ends of the windings 3 
and 3' are connected to the contacts 98 and 97 
respectively. The contact 0 is connected. With 
the handset and the contact 92 is connected with 
the line S. 
Upon depression of the button 46, the genera 

tor Winding 30' is connected to the line by real 
Son of the closure of contact 92 on 9. Contacts 
92 and 97 remain closed during the vibration of 
the reed 4. At the receiving end, however, the 
Winding 39 is connected to the line through con 
tacts 98, 96 and 94, 92. The proper windings 
of the two units are thus connected together, 
whereby the bell is caused to ring at the receiving 
Station by reason of vibration of the reed 20. 
Upon lifting of the handsets 99 at both ends, 
both hook switches are closed at 96, 0, and since 
contact 92 is then closed on 94, the handsets are 
connected together through the lines for ordinary 
telephonic conversation. -- 

It will be seen that the construction is in gen 
eral similar to that used in the ringing device 
described in Patent No. 2,492,056. However, it 
differs in Some respects. Among other things, 
it has been found desirable to use separate 
transmitting and receiving units since both can 
be then constructed for maximum ringing en 
ergy, as heretofore described. With the appara 
tus herein described, it has been found possi 
ble to obtain a Substantial volume of ringing with 
only the energy that can be introduced by opera 
tion of the button 46. As heretofore stated, the 
unit is particularly suitable for point-to-point 
Communication in battery less systems and is 
found particularly useful in farm units where 
house-to-barn or house-to-field communication 
is desired. 

I claim: 
1. A transducer comprising two permanent 

magnetS in Series, an armature secured at one 
end between the magnets, pole pieces extending 
from Opposite ends of the magnets into proximity 
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With the free end of the armature to form an 
air gap between the armature and the tip of each 
pole piece, a coil wound about the arnature, and 
Spring means for biasing the armature toward 
One of the pole pieces to cause it to vibrate about 
an axis which is relatively nearer one of the pole 
pieces. 

2. A transducer comprising tWO permanent 
magnets in Series, an armature Secured at One 
end between the magnets, pole pieces extending 
from opposite ends of the magnets into proximity 
With the free end of the armature to form an ail 
gap between the armature and the tip of each 
pole piece, a coil Wound about the armature, and 
means for biasing the armature toward One of 
the pole pieces, said means comprising a Spring 
member, and a Screw carried by the Spring mem 
ber and bearing against the armature to cause 
it to vibrate about an axis which is relatively 
neare: One of the pole pieces. 
3. A transducer comprising two permanent 

magrets in Series, an armature Secured at One 
end between the magnets, pole pieces extend 
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ing from opposite ends of the magnets into proxi 
mity with the free end of the armature to for 
an air gap between the amature and the tip of 
each pole piece, the armature extending Out 
Wardly beyond the pole pieces, a coil surround 
ing the armature, and means for biasing the 
arinature toward one of the poie pieces, said 
means including a leaf Spring overlying the out 
Wardly extending portion of the al'mature, and 
a connection between Said Spring and the airina 
ture, to cause it to vibrate about an axis Which 
is relatively nearer one of the pole pieces. 

WILLIAM J. MULDOON. 
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