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TI:us mventton relates te relsy «dewees and mere par-

- ticularly to frequency sensitive relays. |
Frequency sensitive relays are widely used in reeewers

found in selective signaling and selective esllmg systems.
Receivers of these systems have an assigned call signal of

~ a particular frequency or a coded call-signal containing
a plurality of frequencies and - ocne or more frequency
sensitive relays which are tuned to the freqt.eney er fre-
quencies of the assigned call signal.

~ The resonant reed relays of the prior art are ehsraeter_':
| ized by the inclusion of the resonant reed as one element

Due to the mclusron of the reed

of the magnetic circuit.
within the magnetic circuit, the air ‘gap formed between

the vibrating’ end-of the reed and the core structure of the

- relay presents a variable reluctance in the ‘magnetic cir-

‘cuit which results in a nonuniform relatronshlp between -
the driving current and the force exerted upon the reed.

This nonlinear relation between the driving current and
the driving force is evidenced by the relay having an un-
symmetrrcal frequency response curve.

difficult to obtain the required selectivity and stability of

~ resonant frequency The resonant frequencies of such
relays vary in accordance with ehanges of strength of the

‘permanent biasing magnet, the s1ze of the alr gap, end the
presence of stray fields. | o

| An object of this mventlen is to provide an 1mpreved
| frequeney sensitive relay using simple and reliable com-
- ponents to thereby insure reliable operation.

It is a further object of this invention to provide a fre--
quency sensitive relay ha.vmg a stable resonant frequency.

It is a further object of this invention to provide a fre-

- quency sensitive relay having a frequency IﬁSpens ¢ curve s

free from the so-called “hook effect.” ~ - .
Further objects and advantages of the invention wﬂl be-—

- come apparent as the description proceeds and the fea-

tures of novelty which- characterize the invention will be

. 'T'his phenomena.
- which is known as the “hoock effect” makes it extremely
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eeonant reed to be made of a nonmagnetm metallic con-

ductor. Now, since the reed is located in the steady field
of a permanent magnet, a linear relationship will exist be-

‘tween the driving current and. the driving forces exerted
‘upon the reed. Thus, according to my invention, a reso-
- nant reed relay is provrded which is not subject to the hook
-effect, is extremely simple, and is not affected by stray
-fields, since the reed utlhzed within thrs relsy can be made
-of nonmagnetic material.

10
metalhe reed, when wvibrating, makes intermittent contact

According to-the form of the 1nvent10n of iFIG 1, the

with the stationary contact thus intermittently completing
the relay work circuit which includes the contact, contact

~arm, and the reed; while the modified form of the inven-

~ tion, 111|ustrated in FIG 3, provrdes a loekm g ElCthIl When
g energlzed

Reference will ﬁrst be made to I‘IG 2 thch 111ustrates
agnet 1, and contact 3,
as seen in an end view of these elements Means are
provided for supporting reed 2, in a manner hereinafter
to be described, within the aperture of magnet 1 with suf-

- ficient clearance being provided on both the top and the |
bottom of the reed so that it will not strike magnet 1 when

it is set into vibration. - Contact arms 16 is provided for
suporting contact 3 above reed 2 a sufficient distance so
that contact 3 will not come into contact W1th reed 2, un-

. less reed 2 is set into vibration.
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- primary winding 11 of transformer 9 which has a step-
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- pointed out with particularity in the claims snnexed to.

and forming a part of this specification.

For a better understsndmg of the mvermen reference -

- may be had to the drawings in which: S
~ FIG. 1is a circuit diagram of one ferm of the Inven-

- nents taken along line 1-—1 in FIG. 2:
- FIG. 2 is an end view of the compenents of FIG 1
FIG. 3 1s a circuit diagram of a modified form of the

invention showing a sectional top view of some of the
components taken eleng Iine 3—3 of FIG. 4; and,

FIG. 4 is an end view of the eempenents of the modr-.

'ﬁed form of the invention illustrated in FIG. 3.
‘The. preseﬂt invention contemplates that the call sig-

- nal, which is to be detected for control purposes, be ap-

| phed to a resonant metallic reed which is supported for
vibration within a constant magnetic field. Thus, when a

call signal having a frequency equal to the. resonant fre-
quency of the reed is applied to the reed, it will cause it

to vibrate at its resonant frequency, due to the motor ac-
‘tion of the signal currents within the magnetic field.

- According to. my invention, it is possible to remeve the

Referring now to FIG. 1, source 12 is used to represent

- any source of call signals, a particular frequeney of which "
1s desired to be utilized as a control signal.

Thus, when
this invention is utilzed in a selective calling or signaling

system, source 12 represents the antenna and demodu-

lator circuits for detectmg the eall s1gnals unposed upon
the carrier. | |

The call mgnéls [prevrded =by source: 12 are apphed to

down turns ratio in order that the current generated in the
secondary will be of sufficient magnitude to properly drive
reed 2. Reed 2 which consists of a thin strip of metallic

nonmagnetic material having a natural resonant frequency

eqwal to the frequency of the call signal has a slot cut
in one end thereof, thereby forming legs 3 and 6. Leg 6
1S eenneeted to one side of secondary winding 18 by ca-

- pacitor 8, while leg 5 is connected to the other terminal
- of secendsry winding 10 by conductor 7. Thus, a drive

circuit is established for reed 2 from one side of secondary

winding 1¢ through capacitor 8, leg 6, reed 2 at base 17
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“of the slot, leg 5, and conductor 7 back to the other side

. of SBCGHdaW winding 19. Capacitor 8 is- prowded to
50
tion showing a sectional top view of some ef the eempe- o

resonate with the inductance of winding 10 at the resonant
frequency of reed 2 in order that the current flowing in the

~ reed drive circuit will be maximum at that frequency

The motor action necessary to drive reed 2 is prowded

by the interaction of the call signal currents flowing in the
- drive circuit at arrow 25, with the magnetic field at that .
point.
- of reed 2 will have a major component of current flowing

Since the currents passing between legs § and 6

perpendicular to the Imes of fiux of the ﬁeld reed 2 will
be set into vibration.” |

Clamp 4 is provided to support reed z w1th1n the mag-
netic field associated with magnet 1, in 2 manner herein-
before described with relation to FIG. 2, by clamping
legs 5 and 6 of reed 2 in a conventional manner to a
supporting surfaee (not shown). Clamp 4 also provides

' means to position reed 2 within the aperture of magnet 1

~ so that the area of maximum current density at arrow
- 15 lies eppremmstely halfway berween back surface 13

metallic reed from the magnetic circuit since the signal |

currents are applied dlreetly to the reed rather than being
indirectly applied by a windin g upon the core structure.

70

In addition, this arrangement also allows the metallic -

and front surface 19 of magnet 1. When reeds 2 is so

- positioned with respect to the magnetic field, the current
~at arrow 15 will be within the portion of the ﬁeld of max-
'1mum flux densrty and consequently will lmk a maxunum



- embodiment'of FIGS. 1 and 2. - |

© <7 tact supporting arm 16 is posrtroned so that contact 3 -

. will make with leg 6 when reed 2 is vibrated. . The em-.

- bodiment of FIGS 3 and 4 differs from the ernbodnnent -
- of FIGS. 1 and 2 since controlled device ‘20 is connected

" toleg5 rather than leg-6. The external series circuit of -

BT ‘controlled device 26 and D.C. source: 21 is now connected
- inseries "wrth leg 5, reed 2 at base 17 of the slot, a- portron’:-

. of leg 6, contact 3, and supportlng arm 16. Thus, the

DG path within reed 2 will now pass throuch the area

. of maximum flux density near base 17. When source
S 21 is polauzed as rndrcated ‘current. erl flow through the.

- region of maximum flux. densrty in a direction indicated .

by arrow 22.  This: wrll result in exertrng a force on reed .

N ~axially with the slot. .

RO number of lmes of ﬂux ina perpendreular d1reot1on
- Thus by positioning reed 2 so that the area of maximum
‘.7 current. dens1ty mtersects the field of magnet at its point
- of maximum flux densrty_., mammum reed drlwng forces;_ o
S ,-wrll be generated DT SR -
oo o The serres-connected ‘external cncurt to be controlled'
EERA _1s represented by controlled device 2¢ and D.C. source
- 21 which are connected in series with leg 6, the portion of
SR reed 2. at base 17 of the slot, contact 3 and contact sup-
ST -portmg aim 16: Due to the blocl{mg action of capac1tor
| 8, no D.C. currents will flow in leg 5. - Arm-16 is posi-
© tioned coaxially with leg 6 so that the D.C. current pass- "

_ ing through the field will exert no net forces upon reed 2

- There-

call signal - currents

Reference will- now be rnade to the enlbodlnlent of'
o ';_'PIGS 3 and 4, where the same reference numerals are

s 1os,srs

. to hinder its vibration since the D.C. path is generally
parallel to ‘the lines of flux in the area of greatest flux
. density at arrow 22. In addition, no forces will be ex- -
" “erted upon reed 2 due to the D C. eurrent linking the lines

et of flux outside of magnet 1, since the field is generally

- symmetrical and the forces due to linking flux behind
© " back surface 18 will be equal and opposite to the forces
. due to linking ‘flux in front of front surface 19. _
" fore, the passage of the D.C. control currents through the
- field does not interfere with the reed drmng actron of the-

15

‘used to identify elernents correspondmg with those of the =

2 tendrng to. hold it against contact 3.. Locking action

' lines of flux of the field is su ficient to hold reed 2 durmg

o -reversals iof the call signal currents. -
- . The partlcular embodiments of the 1nventron 1llustrated |
" ~and ‘described herein" is illustrative only and the inven-

- “tion includes. such other ‘modifications and equwalences |

- asmay readlly appear to those skilled in the art; for ex-
o -ample, capacitor- $-can. be dlspensed with in both em-
. bodiments if sufficient call signal current can be trans- ' -
| . ferred to thc,reed to ‘exert .the. necessary- reed drnung'_

- . forces.

- with, contact snpportlng arm 16 should be positioned co-
SR ‘In this way, any net force that
- . might be e:serted on reed 2 due to current from leg 6
| - linking some lrnes of flux will be cancelled by an equal_;_'

If capaci- .
60

“However, if capacrtor 8 of FIG. 1 is dispensed

~and opposite force due to the current of leg 5.

- tor 8 of FIG. 3 'were dispensed with, the voltage of source
o 21 would have to- be increased in order to malntaln the
It is further -
noted that T do not intend fo be limited to the use of non-

{lockmg current at its proper- rnagnrtude

magnetic reeds since the devices of my. 1nventron will per-

What is claimed is:

o “1:. A resonant reed relay compnsrng a metallrc reed'
R -Iha‘vrng a:natural resonant frequency, said reed. havmg a’ -
o slot one end thereof; means for provrdlng a magnetic

" field; means for applymg signals across said slotted end to

_thereby cause signal currents to flow through said reed;

- means . for su;aportmn' said reed m sard rnagnetlc neld 50

. that mgnal currénts in sald reed are substantrally perpen-

T d1cular to’ sard ﬁeld to. thereby cause said reed to vibrate

In this ernbodnnent con-

- - form justas Well with magnetic reeds as long as they are’_'_65

o _not sub]ected to strong stray rnagnetlc ﬁelds

_30.. __

_lesonant

- reed in Said ‘mag
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when sald srgnal currents are cf a frequency equal to sa1d]_--- :
requency; a D.C. current path including a con
tact and said reed and means for supporting said contact
“a distance from said reed such that said reed will make
~ with said contact when said reed is deflected during vrbra-—_ o
© tion'to thereby complete said D.C. current path, said con-
- tact supporting means being’ posrtroned with relation to -
“said reed such that the D.C. current path forn |
| ':'-sard reed upon said contact making with said reed wrll_' |
10
_--rnanner as to. exert no net force upon said reed. e
2. A resonant reed relay comprising a metalllc reed.'.'
~ having a natural resonant frequency, said ‘reed havrng a
slot in one end thereof; means for pr0V1d1ng a magneuc"f-'"__'..
field; means for connecting said signal input means across .
- the slotted end -of said reed to thereby cause slgnal cur-
rents to flow: through said reed; means for supportlng said
| etic field so that signal ‘currents in said =~
| 'reed are substantrally perpend1cular to said field to there- o
by cause said reed to vibrate when said signal currents are -
- of a frequency equal to said resonant frequency; a.con-
 tact; a D.C. current path 1nclud1ng said contact and a por-
~ tion of said reed; means for supporting said -contact a -
drstance from said reed such that said reed will make with
said contact when said reed starts to vibrate to thereby .~
cornplete said: D.C. current path 'said - contact supporting - -

‘means berng jposrtloned with relation to said reed such.
- that the D.C. current path formed Wlthln said! reed upon;il- .
-said contact making with said reed will link sufﬁcrent lines
of flux of said field so that when current of proper polarity
transverses said. current path said reed will be Inalntamed_-ff_ ;
agalnst sald contact durrng reversals of sald srgnal cur- o
'rcnts | B | - . S P ST *da;
3. A resonant reed relay rco-mp«rrsrng a metalllc reed-;‘-";t
llavrng a natural resonant frequency, said reed having a
- slot in one end therecof; ‘means for provsdlng a nla._.,lnet:lc-g_'_
- field; 1nduc‘ure signal input means; a capacrtor means
- for . connectrng said signal input means and said oapacrtor"{_]'.--?_
in series across the slotted end of said reed, said capaci-
tor being of such: Value to Tesonate. with the: inductance -

link" the lines of flux . of said magnetrc feld m such

- of said signal input means at the frequency of resonance

o may thus be. accompllshed by providing a D.C. current of

N sufficient magnrtnde 5o -that the net curréent linking the
» 45

- of said reed; means for supporung said reed at said slotted .

end, said: supportlug means be1ng posmoned with respect_'-- o
- to said magnetic field so that the signal curents ﬂowmg in
said reed at the base of said slot are substantially perpen- -

~ dicular to said magnetic field to thereby cause said reed

0

to vibrate when the frequency of the signal currents are
- equal to the resonant frequency of said reed; a ‘contact;
_a D.C. current path including said contact and a portion - -
90 of said reed; means for supporting said contact in proxi-
ity to sasd reed so that said Teed: erl make with said - -
. contact when said reed is set into’ V1bratlon to thereby
- complete said D.C. current path, said contact supporting -
" means being posrtloned with relation to said reed such ©
55 that the D.C. current path formed within sald reed npon_ L
said contact making with said reed will link the lines of
flux of said magnetic field in such a mannper as to exert = -
~ no net force upon sa1d reed when D. C currents traverse o
: sald path. Lo ST SRR
4. A res onant reed relay comprlsmg a rnetallrc reed R
-hav1ng a natural resonant frequency, said reed having: a
slot in one end thereof; means for providing a magnetrc'f
- field; inductive signal input means a capacrtor means . -
- for. conneotrng sald signal 1nput rneans and said oapracutorr,'ﬁ' .
- in series across the slotted end of said reed, said capaci:
- tor being of such Value to resonate ‘with the inductance -
“of said signal input means at the frequency of resonance =
- of said reed; means for supportmg said reed at said slottedf*_ o
- end, said snpporung means being positioned with respect ..
to said miagnetic field so that the signal currents ﬂowrng m .
~-said reed at the base of said slot are substantially per-
| :-pendlcular to said magnetic field to thereby cause said -
- reed to vibrate when the frequency of the signal currents -

75 are equal to the resonant frequency of said reed; a eon-‘: __
e taet a. D, C current plath 1nc1ud1nfr sard contact aud a

ed within



o S5 .
portion of said reed; means for supporting said contact
in proximity to said reed so that said reed will make with
- said contact when said reed is set into vibration to there- -
by complete said D.C. current path, said contact support-
‘ing means being positioned with relation to said reed such 5
that the D.C. current path formed within said reed upon -
said ‘contact making with said reed will link sufficient
lines-of flux of said field so that when current of proper
polarity transverses said wcurrent path said reed will be
maintained against said contact during reversals of said 10
signal currents. | - |
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