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This invention relates generally to selective 
electro-mechanical switching or Contacting de 
vices. More particularly, the invention relates 
to a frequency selective electric switch of the 
type having as one of the contacts thereof a 
vibrating reed which is adapted to distinguish be. 
`tween electrical signals having closely adjacent 
frequencies. 
The use of systems for remote signalling and 

remote control are now well known and are con 
tinually finding new applications. The need for 
simple and dependable structures and systems 
which are highly selective has become more acute. 
As an example, in two-way communication sys 
tems, and particularly in a two-way mobile com 
munication system, it is necessary to provide 
some means for advising one station that another 
station desires to communicate with it. For op 
erational reasons, it is essential that such means 
utilize the normal communication channel and lbe 
completely automatic, in that it utilizes the re 
ceived calling signal to actuate a «light or other 
indicating device, or to condition a receiver rfor 
operation when its particular calling signal is re 
ceived. In the past such selective systems have 
utilized electrically operable selective switching 
or contacting mechanisms having >a vibrating 
reed as one of its contacts. It is well known that 
if a reed is physically distorted and released, it 
will mechanically vibrate at a natural frequency 
determined mainly by its physical dimensions. 
By providing selective switches in each of the sta 
tions with vibrating reeds having natural or reso. 
nant frequencies, different than the resonant 
frequencies of the reeds of other stations, such 
a calling system can be provided. In order' that 
the system operate satisfactorily, however, each 
of the vibrating reed structures must be sum 
ciently selective so that it responds only to a de 
sired calling signal having a frequency substan 
tially equal to the resonant frequency of the reed, 
`but is substantially unresponsive to other calling 
signals having frequencies relatively closely adja 
cent its resonant frequency. This characteristic 
is referred to as the selectivity of the reed. 
There are two important factors which de. 

termine the ultimate .selectivity of vibrating reed 
contact making devices. The first factor is the 
resonant frequency of the reed, or the frequency 
at which the reed will vibrate ,at its _maximum 
amplitude for a given driving force, and »the 
second is the sensitivity or the amount .driving 
>force necessary to cause the contacts to _open 
and close when the driving force is at ̀ the reso 
nant frequency. 
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The resonant frequency of a vibrating reed is 

determined by several factors, all of which must 
be considered when designing a switch to respond 
to a particular calling frequency. In known se 
lective switches of this type these factors have 
been satisfactorily accounted for, with the excep 
tion that diiiiculty has been encountered in pro 
viding a mounting for the working mechanism, 
or reed ,structure itself, which prevents transfer 
lof vibrations through the mounting to the reed 
structure. B_y providing a very heavy and solid 
mounting», this diiilculty has been overcome to 
some extent, but such a mounting results in out 
side loading effects, is not completely effective 
in shielding the reed from outside vibrations, 
and further adversely affect the selectivity of the 
switch. Additionally, the range of frequencies 
covered 'by switches having reeds mounted in this 
fashion, is limited because of manufacturing 
complications arising in the higher frequency 
units. 

It is therefore one object of the present inven 
tion to provide a small, compact and inexpensive 
>selective switch mechanism for use in mobile 
communication equipment, having a vibrating 
_greed contact for providing frequency selective op 
eration. 
Another object of this invention is to provide 

an electrically operable, vibrating reed selective 
switch mechanism for use in mobile communica 
tion equipment, and having improved frequency 
selectivity characteristics. 
A further object of the invention is to provide a. 

vibratinggreed „switch mechanism having a novel 
means for mounting the vibrating reed structure 
on a supporting chassis which is effective to pre 
vent _the transfer of >reed vibrations to bodies 
other than the reed structure, and to prevent the 
transfer of disturbances having frequencies in 
the vicinity of the calling frequency, to the reed. 
A feature of the invention is the provision of 

a vibrating reed structurehaving resilient spring 
mounting means for supporting the reed struc 
ture from a supporting chassis. 
Another feature of the invention is the provi 

sion of va spring mounted, mechanical vibrating 
_reedstructure contained within a housing having 
an orifice therein, the spring mounting means 
for the ̀ reed being utilized toclose a valve mecha 
nism over the orifice in the housing. 
Other objects,l features, and many of the _at 

tendant advantages of .this invention will be 
come apparent from a consideration ̀ of the fol 
lowing description taken in >connection with the 
accompanying drawings, wherein: 
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Fig. 1 is a longitudinal sectional view of a novel 
selective electric switch constructed in accord 
ance with the invention; 

Fig. 2 is a schematic diagram showing the 
functional elements of the mechanism illustrated 
in Fig. 1; 

Fig. 3 is a bottom View of the switch mecha 
nism; 

Fig. 4 is a graph illustrating the amplitude of 
vibration versus the frequency characteristic of a 
portion of the switch mechanism shown in 
Fig. l; 

Fig. 5 is a fragmentary sectional view of a novel 
Valve structure made possible by the invention, 
and showing the valve structure in the first of 
its operative positions; 

Fig. 6 is a fragmentary sectional View of the 
valve structure showing the same in a second of 
its operative positions; and 

Fig. 7 is a cross sectional View of the novel 
switch mechanism taken through plane 'I-l of 
Fig. 1. Y 
In practicing the invention, a selective electric 

switch mechanism is provided including an outer 
housing supporting an inner housing therein. A 
reed member constructed of magnetizable ma 
terial, and supported at one end, is secured with 
in the inner housing along with a permanent 
magnet having its poles positioned on either 
side of the free end of the reed member. An 
electrically operable coil is positioned adjacent 
the magnet and surrounding the reed member. 
A flexible contact having a mounting for sup 
pressing vibrations thereof is positioned to be 
engaged by the reed and the reed and contact are 
connected in an electrical circuit. The dimen 
sions of the reed are selected so that a predeter 
mined natural frequency of vibration is provided, 
and when an electrical signal is applied to the 
coil, having a frequency substantially equal to the 
frequency of vibration of the reed, the reed vi 
brates to close the electrical circuit through the 
switch contact. To prevent transfer of vibrations 
from the inner housing to the second or outer 
housing, the former and all of its component 
parts are supported within the outer housing by 
resilient spring means, and the mass of the inner 
housing taken in connection with the spring 
means has a frequency of vibration which is sub 
stantially lower than the lowest frequency used 
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in the system in which the vibrating reed switch ' 
structure would be applied. The mounting there 
fore tends to prevent application of frequencies 
within the reed range from being applied from 
an external source, to the reed structure and to 
prevent the loading effect of external bodies on ' 
the reed vibrations. The resilient spring means 
are also utilized as lead in electrical connections 
for the mechanism and for providing a valve for 
closing an opening in the outer housing. 

Referring now to Fig. 1 of the drawings, the 
switching mechanism includes a base member I I, 
and a lever member or vibrating reed I2 con 
structed of a magnetizable material. The vi 
brating reed I2 is rigidly secured to the base II, 
and, generally speaking has considerably less mass ‘ 
than the pedestal. The reed I2 and base mem 
ber II are positioned in a first, or inner sheet 
metal housing I3 of rectangular construction, 
with the vibrating reed I2 extending along the 
longitudinal axis of the housing. Housing I3 
also contains a permanent magnet means hav 
ing one pole `Ill positioned on one side of the 
free end of reed I2, and the other pole I6 posi 
tioned on the opposite side of reed I2. Physi 
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4 
cally disposed adjacent permanent magnet III 
IB, and surrounding reed I2, is a coil winding I1 
which may be connected by a pair of lead-in con 
ductors I8 and ISto a source of calling signals 
derived from a radio receiver, or the like. Hous 
ing I3 also contains an electric switch contact 
assembly including a fine' wire contact 2l con 
nected to a lead-out electrical conductor 22, and 
physically disposed adjacent one side of reed I2 
so as to be engaged by the reed upon the same 
being pulled towards it. Upon connecting the 
reed I2 to one side of an electrical circuit to 
be controlled, and the conductor 22 to the re 
maining side of the same circuit, the mecha 
nism heretofore described will operate as a selec 
tive switch for controlling the application of 
electric energy thereto. Referring next to Fig. 2, 
the components of the selective switch described 
in Fig. 1, are illustrated schematically. When an 
alternating electric signal is applied through con 
ductors I9 and I8 to coil I1, a varying magnetic 
field is produced around the coil in accordance 
with the principles of electromagnetism. This 
ñeld either adds to, or subtracts from the ñeld 
produced by permanent magnets I4 and I6, de 
pending upon which half cycle, the signal applied 
to coil I'I is passing through. As previously stated, 
reed I2 is constructed of a magnetizable material, 
and is normally positioned midway between poles 
Iál and IE. During one half cycle of the applied 
signal, the combined field of magnets I4 and I6, 
and coil I1, causes the end of reed l2 to be pulled 
to one side, and upon the applied signal passing 
through the next succeeding half cycle, opposition 
of the two fields allows the reed to ñex back to 
ward its normal position. It is apparent, that 
if the signal applied to coil Il is of the same 
frequency as the resonant frequency of vibra 
tion of reed I2, the varying magnetic field thus 
produced, will cause reed I2 to vibrate at its 
resonant frequency. This is due to the fact that 
the natural flexure of the reed I2 will be in 
phase with, and augment the motion produced 
therein by thevarying magnetic field. Reed I2 
thereby vibrates at a maximum amplitude, and 
serves to close the electrical circuit through con 
tact 2i during a portion of each vibration period; 
thereby controlling the application and energi 
zation of the electrical circuit in which the switch 
formed by contact 2I and reed I2 is included. 
As previously stated, for proper operation of 

a unit as described above, it is necessary to pre 
vent outside loading of the reed, as well as the 
mechanical application of disturbances thereto 
which are of frequencies closely adjacent to that 
of the reed, and might therefore cause Vibra 
tion of the reed. In structures which are directly 
connected to a chassis or other support the effect 
`of vibration transfer may be reduced by making 
the mass tof the entire structure much greater 
than the mass of the reed. However, as the reed 
frequency goes up, the mass thereof increases 
and the ratio of the mass of the mounting to the 
mass of the reed tends to decrease. To overcome 
this, attempts have been made to secure the 
contactor structure rigidly to a large body such 
as a supporting chassis but it is apparent that 
the veffective mass of the unit in such case de 
pends upon the rigidity of the securing means. 
These problems are overcome in the system 
which provides a resilient mounting for the switch 
structure which is resonant at a frequency much 
lower than the frequencies selected and bypasses 
higher frequencies to thereby isolate the reeds 
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»from v- external vibrations :of f the o frequencies to 
¿wwhich v>the reedsY respond. 

Adverting again »to Fig. 1, the ñrst or inner hous 
;_ing:»I3 is contained within an outer housing 23 of 
coppery or'the like, and is freely supported therein 
‘by- resilient spring means. 

j means includes a ñrst 
rductive, resilient 

The resilient spring 
groupk of electrically con 

springs 24,126, 21 and 28, phys 
y ically connected between inner housing VI3 and 
Louter housing23, and a second group of resilient 
springs 29 and 3| physically connected to inner 

i housing I3, and to an insulating plate 32 se 
A‘zcured to outer housing 23 in a manner tc be de 
>:>> Ascribed . hereinafter. Springs 24, 26, 21.and 28, 

.are electrically connected to conductors 22 and 

. tively, 

» and coilî` I1, as well as to 

I8, inner housing I3, and conductor I9 respec 
and serve to energize contact 2I, reed I2 

provide physical support 
fory inner housing I3. The remaining ends of 
springs-24, 23,21 and 23 are connected to a plu 

~ lrality of prongs 33 which, as is best shown in Fig. 
K 3, are mounted in the base 34 of outer housing 

i 23, by means of a plurality of insulating bush 
ings 35 secured to base 34. The end of housing 

l 23 opposite base 34 has an orifice 31 centrally dis 
-posed therein for a purpose, hereinafter to be 
explained. Orifice 31 is closed by a cylindrical 
disc> 38 centrally mounted on plate 32, and biased 

» into a position to close orifice 31 by means of 
springs/29 and SI. In a completed structure, the 
metallic disc 38 is soldered to the top of outer 

' lhousing 23, and permanently closes orifice 31. By 
f >this construction, a compact self-contained se 
lective switch is provided, which may be easily 
installed‘on a supporting chassis of the equip 
ment with which it is to be used. 
By properly proportioning the mass of inner 

‘ housing I3 including base II, reed I2, permanent 
magnet means I4 and I6, coil I1, adjustable con 

. tact 2I, and conductors i8, I9 and 22 to the com 
pliance of springs 24, 26, 21, 28, 29 and 3l, the 
reed'lì can be effectively isolated from external 

~ loading, thereby greatly improving its selectivity. 
The ratio of the mass of housing I3 and all its 
components to the compliance of the spring, 
hereafter called the ratio of mass over compli 

» ance, is relatively critical, as thm ratio controls 
the resonant frequency of the housing I3 plus all 

~ kits components and the springs, hereinafter called 
A the unit, for satisfactory operation, it must be 
.such that resonant frequency of the unit is lower 

 i than the lowest calling frequency used to actuate 
tthe» switch. It has been determined that struc 
tures in accordance with the invention can be 
constructed with the ratio of the mass of the 

v `unit to the compliance of the springs of approxi 
mately 160:7, and the resonant frequency of the 
unit will then be around 28 cycles. This is sub 
stantially below the range of frequencies which 

v will normally be used in a calling system as they 
start at about 100 cycles. 

v Referring now to Fig. 4 of the drawings where 
Iin the frequency of vibration of the unit is plot 

‘Hted along the y axis and the amplitude of oscil 
` lation or vibration is plotted along the .r axis, 
' `the response of the unit to varying vibration fre 

> quencies is shown. It can be seen that the maxi 
. mum amplitude of vibration occurs at approxi 

¿ mately 28 cycles, and thereafter drops consid 

- reeds, as indicated by the dotted line. 
erably below the amplitude of vibration of the 

The am 
-f 'plitude of vibration is substantially constant at 

i avery low orderamplitude throughout the re 
maining portion of the Afrequency spectrum. 
From this _graph it can be seen that above ap 

.;-proximately 60 cycles, the effect of vibration of 

1 23 and and 

of the terior of outer housing 20 

~ selective switch mechanism 

25 

' the mass cf the unit on the 

:cf the reeds, is negligible, and is substantially con 

'.the like. 
' 23 can be filled with nitrogen, 
labsorbing and which removes the moisture when 

3l, disc 

vibration of any one 

stant for all higher frequencies, thereby effec 
tively isolating the response of any one of the 
reeds from the response of the mass of the unit, 
and .rendering all of the frequencies above 60 
cycles available for use as calling frequencies. 
As a further feature, the invention renders 

possible a novel means for dehumidifying the 
inside cf the outer housing 23. in mechanically 
operating devices, it is essential that the device 
be mounted in a substantially moistureproof con 
tainer to prevent spoilage from rusting, and the 
like. The moisture-proofing of such devices can 
be a relatively expensive operation. Because of 
the valve means provided by the construction of 
insulating plate 3c, cylindrical disc 38, springs 

orifice the dehumidiflcation 
23 is easily ac 

Referring now to Fig. 5, when the 
shown in Fig. l is 

assembled, a tube inserted in the oriiîce 31 

ccinplished. 

i of the outer housing and cylindrical disc 38 
depressed away from the housing. The tube 3S 
has an orifice di in one side of the end thereof, 
and may be connected to a source cf nitrogen or 

By this means the interior of housing 
which is moisture 

it escapes. Upon retracting tube it@ from orifice 
automatically closes the orifice, in 

Y the manner shown in Fig. 6, thereby sealing the 
interior of the housing. Disc may then be 
soldered to outer housing and the housing per 

~ n'ianently sealed against the entrance of moisture 

40 

and air. 
In order that the selective switch function 

properly over a sustained period, electric switch 
contact 2I is mounted on an adjustable arm 42 
secured to an L-shaped member fixed to inner 

' housing I3 by rivets "it in the fashion shown in 
' Fig. 7. Adjustable arm ft2 

50 

is secured to plate 
43 in a cantilever fashion and is adjustable by 
means of a set screw to position the contact 
`2l to be engaged by vibrating reed l2 upon the 
same being vibrated. Contact 2l comprises a 
very fine Phcsphor-bronze wire secured to ad 
justable arm 42 at a point in from the end there 
of, and bent in such a manner that it bears 
against the end of adjustable arm 42. By this 
structure the end of the adjustable arm 42 damps 
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the Contact 2| and prevents vibration thereof 
after it is disengaged by the reed l2. As a fur 
ther precaution, coil l1 is rigidly secured in place 
by a pair of bent over ears Ill, and permanent 
magnets I4 and I6 secured in place by rivets 48. 
Reed I2 is cast integral with its mounting pedes 
tal Il, or, if desired, may be positioned in a well 
in the pedestal and soldered or welded thereto. 
The pedestal II is of course rigidly secured to 

l inner housing I3 by soldering or the like. 
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> preciated that 
From the foregoing disclosure, it can be ap 

the invention provides a switch 
mechanism having a highly selective frequency 
response characteristic. By reason of the novel 
manner of mounting the mechanism, the selec 
tivity of the switch mechanism is relatively un 
affected by the support on which it is mounted. 
Further, the novel mounting means for the 

. mechanism provides a unit in which the fre 
quency spectrum for use in selective switch de 
vices may be extended, and proper operation of 
the switch will be provided in such extended por 
tions of- the spectrum. Additionally, the inven 
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tion makes possible a novel method of dehumidi 
fying the entire interior of the switch mecha 
nism container, thereby resulting in lower manu 
facturing costs. 

Obviously, other modifications and variations 
of the invention will be suggested to those skilled 
in the art by the above teachings. It is there 
fore `to be understood that such changes are 
within the intended scope of the invention as 
defined by the appended claims. 

I claim: 
1. A frequency responsive vibrating device for 

selectively responding to a predetermined signal 
ling frequency including in combination, a first 
completely enclosed housing having an orifice 
therein through which a dehumidifying gas may 
be passed and which may thereafter be sealed; a 
second housing contained within said first hous 
ing and including a vibratory member construct 
ed of magnetizable material, a permanent mag 
net having its poles positioned on either side of 
the free end of said vibratory member, and a 
coil winding disposed adjacent said permanent 
magnet and surrounding said vibratory mem 
ber; a first group of resilient springs secured to 
both of said housings; a second group of resilient 
springs secured to said second housing and to a 
movable plate within said first housing, and 
valve means secured to said plate and cooperat 
ing with the aforesaid orifice to close the same, 
said resilient springs of said ñrst and second 
groups freely supporting said second housing 
within said ñrst housing, and the resonant fre 
quency of vibration of said vibratory member 
being greater than the resonant frequency of 
vibration of said second housing and said re 
silient springs. 

2. A selective frequency responsive switch in 
cluding a ñrst completely enclosed housing hav 
ing an orifice therein through which a dehumidi 
fying gas may be passed and which may there 
after be sealed and further having a plurality 
of electrically conductive prongs secured thereto, 
a second housing contained within said first hous 
ing and including a lever member constructed of 
magnetizable material, a permanent magnet hav 
ing its poles positioned on either side of the free 
end of said lever member, a coil winding dis 
posed adjacent said permanent magnets and 
surrounding said lever member, and an adjust- Ã 
able electric contact adapted to engage said lever 
member, said selective switch further including 
electrically conductive resilient spring means se 
cured to both of said housings for freely support 
ing said second housing within said first hous 
ing and for supplying electrical energy to said 
coil and the switch formed by said lever member 
and said adjustable contact, said spring means 
also being electrically connected to said prongs, 
and valve means fixed to said spring means and 
cooperating with said orifice for closing the same, 
the resonant frequency of vibration of said lever 
member being greater than the resonant fre 
quency of vibration of said second housing and 
said spring means. 

3. A frequency responsive switch adapted to 
respond to a predetermined signalling frequency 
above 60 cycles per second including in combina 
tion, a switch structure including a housing hav 
ing a vibratory member made of magnetizable 
material supported therein, said vibratory mem 
ber being mechanically resonant at a predeter 
mined frequency above 60 cycles per second, elec 
trically operable means within said housing for 
producing a fluctuating magnetic field about said 
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8 
vibratory member in response to the application 
of signaling frequencies thereto, with a field 
fluctuating at said predetermined frequency 
causing vibration of said member, said switch 
structure including a resilient contact positioned 
to be engaged by said vibratory member when 
the same is operated and forming therewith 
the contacts of an electric switch, a supporting 
chassis for said switch structure, and resilient 
mounting means including a plurality of coil 
springs for supporting said housing on said sup 
porting chassis, said springs providing electrical 
connection to said electrically operable means 
and said switch contacts, the ratio of mass over 
compliance of said switch structure and said 
resilient mounting means being such that the 
resonant frequency of vibration of said switch 
structure and resilient mounting means as a 
unit is approximately 28 cycles per second. 

4. A frequency responsive vibrating device for 
selectively responding to signals of a predeter 
mined frequency above 60 cycles per second in 
cluding in combination, frame means, a vibratory 
member of magnetizable material mechanically 
resonant at said predetermined signalling fre 
quency above 60 cycles per second mounted on 
said frame means, electrically operable means 
mounted on said frame means' for producing a 
magnetic field about said vibratory member fluc 
tuating at a rate determined by the signals ap 
plied thereto, whereby said Vibratory member is 
caused to vibrate by a ñeld iiuctuating at said 
predetermined frequency, a supporting chassis, 
and resilient coil spring means for supporting 
said frame means on said supporting chassis, said 
frame means and the parts mounted thereon and 
said supporting spring means forming a resonant 
vibrating system, said resonant vibrating system 
having a predetermined mass and a predeter 
mined compliance such that the ratio of said mass 
to said compliance imparts a natural frequency 
of vibration to said vibrating system which is less 
than one-half said predetermined resonant fre 
quency of said vibratory member and reduces to 
a minimum external loading effects on said vi 
bratory member at said predetermined frequency. 

5. A frequency responsive vibrating device for 
selectively responding to signals of a predeter 
mined frequency above 60 cycles per second in 
cluding in combination, frame means, a vibratory 
member of magnetizable material mechanically 
resonant at said predetermined signalling fre 
above 60 cycles per second mounted on said frame 
means, electrically operable means mounted on 
said frame means for producing a magnetic ñeld 
about said vibratory member fluctuating at a rate 
determined by the signals applied thereto, said 
field causing vibration of said member in response 
to fluctuation thereof at said predetermined fre 
quency by a signal of said predetermined fre 
quency, a supporting chassis, and resilient spring 
means for mounting said frame means on said 
supporting chassis, said frame means together 
with the parts mounted thereon and said resilient 
spring means forming a vibrating system, said 
vibrating system having a predetermined mass 
and a predetermined compliance such that the 
ratio of said mass to said compliance imparts a 
natural frequency of vibration to said Vibrating 
system which is less than one-half said predeter 
mined resonant frequency of said vibratory mem 
ber and substantially eliminates external loading 
eifects on said vibratory member at said prede 
termined frequency. 

(References on following page) 
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