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Samuel Gubin, Erlton, N. J., assignor to Radio
Corporation ef America, a corporation ¢f Dela-

ware

Appllcatmn October 22, 1938, Serial No. 2364235

8 Clzums.

My invention relates to automatic relay devices,
and more particularly to a shielded relay which
may be used in coniunction with an attenuator
clrcuit to give g high decree of attenuation at
radio irequencies, and which makes possible the
selection of any desired de_.,:rce of attenuation.

This application is a continuation in part of
my application entitled “Shielded relay attenua-
tor”, Serial No. 192,710, filed ¥ebruar v 26, 1938.

In a radio staticn whl ch IS used for Lwo-way
communication with other stations, operation is
greatly facilitated if “break-in” is possible. By
“break-In” is meant the ability of a receiving
operator 1o interrupt the transmisgion of the
sending operator in case interference interrupts
his reception, or for any other reason. To per-
mit this, it is evident that the receivaers of both
cherators must be receptive to signals from the
ouhier station whenever the local transmitter is
nos acvually in use. The receivers should operate

- between lefters or words in code transmission, or

in the pauses in speech transmission. It is not
8 saiisfactory solution of this problem for each
verator merely to leave his receiver turned on
anc connected to the antenna at all times, be-
catse the large voliagss picked up from the
iocal 'tmmmlttﬂ“ might damage the receiver. At
the excessive signal strength would foree
the apez*amr t0 remove his headphones. This
wolilid make “Dreak-in” impracticable. Tt is also
nighly desirabie to bhe able to utilize the regular
receiver to monitor the loeal transmission.

Varicus devices have heen tried to make satis-
factory “hrea.k-m"_’ operation possible, without
complicais pparatus. Manual operation of
awitches is .Jou tedious and slow, and often does
ncy sufficiently reduce the sensitivity of the re-
ceiver to prevent “hlocking”. Automatic volume
COnIrol systems may limit the audis outnub, but
cannol prevent damage te the inpud circuit.
Automatic relays which short-circuit the receiver
inpui terminals may protect the receiver from
damaﬁe, but cannot provide an adiustable at-

tenuation of the local sisgnal in case the receiver
13 v be used simulitanecusly ’t...} moniior the local
transmizsion.

Furthermore, shorting relavs
iciently reduze the receiver
clocking of the receii"er. Tne equivalent gener-
ator nmpedance 67 g receiving antenng is “oughij
i the order of ‘333 chims,  An a2ittenuasion of

ary 10 satisfactorily

1ensy

"'--l"\-n._n'l-.- 1.,.1‘“-

oitenn do not sui-
mput ic prevent

the order of a million is necess

veduce the signal strength of a powerful local
vransmitier. To accomplish this degree of at-

tenuation by means of g shunt across the an-

(CL. 178-—44)

tenna and ground terminals of the receiver, it
would be necessary for the shunt to have an im-
pedance equal to one-millicnth of 300, or .0003
ohm. Such a value of impedance couid certainly
not be obtained with an ordinary relay, even at
Iow radio frequencies.

In many communication systems several sta-
ticns operate on the same frequency. In such
case it is a decided convenience if the protect-
inig device can also he arranged to reduce the
local signal to a value approximately equal to
that of the distant station. The onerator may
then iisten to his cwn transmission at a normal
reception level without having to readjust his
receiver,

It has also been suggested that g relay be used
to disconnect the antenna, or that a varighle
attenuator be placed in the antennsa lead to the
receiver which could be sherted out by the action
0f a relay operated hy the sending kev, or con-
trolled by voice signals. However, it has been
found that all available tynes of relavs have such
inherently high canpacity hetween contacts that
a Sufficient attenuation cannot be attained by
these methods, particularly at high frequencies.

It is, therefore, an object of this invention to
provide a relay which has an extremely small ca-
vacity between the open contacts: another ob-
ject is to provide & shielded relay; a further obiect
1Is to provide a relay which in conjunction with
a circuit operates as a voltage attenuator and
1s adjustable over a wide range: a still fur-
tner object is to provide a shielded relay and
circuit suitable for attenuating high frequency
rodio frequency signals.

Tne Invention will be better understood frem
tne fellowing description when considered in con-
nection with the accompanying drawings. Ts
scepe is mdicated in the apnended claims,

Referring to the drawings:

Figure 1 is a circuit diasram of my Inmvention:

tigure 2 is a plan view, partly in section, of
one embodiment of my invention: and

Fligure 3 is an elsvation taken on line IIT—IIT
of Fig, 2. It is partly in secticn.

Similar reference numerals refer to similar
parts throughout the several drawings.

eferring (o Fig., 1, the invention is seen to
consist of a relay 2, a double section selector
switch 4 and 8, and a number of capacitors 43,
%5, 47, ... 83, The relay 2 is essentially g madl—-
fied singfie pole double throw switch consisting
of two movable corntacts | and {8 angd three fized
contact points 3, T and 8. Contact 3 is Iocated
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- The movable arm of

designed to have an extension on one end which
will pass through the aperture % and engage con-
tact 3 when the relay is in its normal position.

At the same time, the other movable contact i€
engages the third fixed contact 8. Movable con-

tacts | and {0 are mounted on and connected

to an armature #3. 'The fixed contact 8 is con-
nected to a terminal {{, to which may be con-
nected the shielded antenna lead from a receiver,

which is not shown. An antenna, which is not

shown, may be connected to terminal § which
terminates in contact 3. A direct connection 1is

thus provided by contacts 3—! and 10—8 from

the antenna to the receiver when the relay 15 in
its normal or “receive” position. _ |
An electromagnet i5 is provided which will

‘actuate the relay when a suitable potential is ap-

plied across terminals 2 and 23. For example,
this voltage may be supplied by & battery through
g contact on the sending keying of the trans-
mitter. When the sending key is pressed, con-
tacts { and {9 move away from contacts 3 and &,
respectively, and- contact ! engages contact 7.
The relay is preferably adjusted so that contact !

the electromagnet is energized. Consequently,
the capacity between contacts | and 3 is ex-
tremely small due to the effect of the shield 23.
The antenna iz thus very effectively removed
from the receiver. If the receiver is to be used
as a monitor for the local transmitter, it is de-
sirable not to completely attenuate the signal.
A sisnal sufficient to provide monitoring should
reach the receiver.

An adjustment to provide for 2) satlsfactory
signal strength is desirable, to take care of

changes in receiver sensitivity. For best results,
the 51gna1 strength should be adjustable over the

entire range of amplitude covered hy the signals
received from all the stations with which com-
mumcatlon is 1o be held. |

This has been accomplished by the switches 4
a:nd 8 and the associated capacitors. When the

45 relay 1is energized, the armature moves to the

“transmit” position and contact i engages con-
tact 7 which is connected to the selector arm {2
of switch 4. The various contact points of switch
4 are respectively grounded by a plurality of
attenuating capacitors 43, 45, 47 . 63.
but the first and second contact pomts of the
other switch § are connected together and to the
srmature 13. The first contact point of switch b
is left open, and the second contact point is cou-
pled to the armature {3 by a small capacitor f6.
' the switch § is connected to
the receiver terminal {1 through a resistor (4.

The purpose of resistor {4 is to increase the
effective receiver input impedance. At high fre-
quencies the shunt impedance of the receiver
input may become quite low. Since the receiver
is connected aCcross one of the attenuating capac-
itors it is necessary to keep the receiver imped-
ance high with respect to the impedance of the
capacitors. If this is not done, the selector switch
§ will he ineffective in changmg the signal at-
tenuation. When the relay is in the “receive”
position, this resistor is short circuited by con-
tacts 8—18, and the antenna, is ca«nnected di-
rectly to the receiver.

At very high frequencies complete attenuation
cannot be cbtained by the usual arrangement cof
grounding the receiver input. Inherently there
is a considerable length of conductor between the
armature and ground, and the inductance of this

All
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aperture 8 in the shield. Movable contact | is

conductor cannot be neglected. A closed induc-
tive circuit is established which picks up a large
signal voltage. With the switch 4 in the maxi-
murm atitenuation position and the armature (3
grounded, it was found that by disconnecting the
receiver antenna from the armature complete
avtenuation could be attained. To accomplish

this, the first contact of switch 6 was leit open.
In the second position of the attenuator it was
found best to insert a small capacitor {6 in series

with the receiver input. This is also acconi-
plished by the switech 6. By means of this switch,

be opened or connected to ground fthrough any
one of the several capacitors 43 and 45, 47, 43

. 63. In the minimum atienuation position of
the switch the receiver input is connected to the
armature, but the armature is not grounded.
The stray coupling to the armature provides a
maximum amount of signal when the armature is
not by-passed to ground. Intermediate steps are
provided by selecting the capacitor which pro-
vides the desired sttenuation. The attenuating
capacitors may be selected to have successively
decreasing impedance. For example, each capac-
itor may have Dne-half the capamty of the one
tollowing 1t. -

I3 is evident that the voltage reaching the re-
ceiver from the antenna, when the relay is ener-
gized, is equal to the voltage on the antennsa
multiplied by the impedance of the capacitor se-
lected by switch 4, divided by the sum of the im-
pedance between contacts & and { and the im-
pedance of the capacitor selected,; assuming the
shunt receiver input impedance to be large.
Since the impedance between contacts 3 and !

10

therefore, the receiver input terminal I{ may

15

20

25

30

35

can be made extremely large in the shielded relay

of my invention, a very great attenuation can be
reglized. |

It will be recognized tha,t a completely sh1elded

40

receiver is necessary to insure that the attenuator -

will function properly. Direct pick-up in the re-
ceiver itself cannot be eliminated by the atten-
uator.

Referring to Figs, 2 and 3, constructional de-
tails of a preferred embodiment of my invention
have been shown. Since the parts are numbered
as in Fig. 1, no defalled description need be given.
Two features should be noted, however, wh:n.ch are
clearly shown in these figures.

First, an adjustment has been provided Where-
by the capacity between the antenna terminal
and the receiver terminal may be increased in
case the local transmitter signal is not strong
enough to give satisfactory monitoring with
minimum attenuation. An adjustable plate 37
is connected to terminal 3 within shield 25 facing
an opening in the shield having substantially the
same diameter as the plate. On the other side of
shield 25 and directly opposite the opening a rigid
strip 388 is provided, which is connected to the
antenna lead i, and which also is utilized to
mount the third fixed contact point 8. An ad-
justable shutter 3% is fastened to shield 28. This
shutter may be rotated to any position to pro-

- vide any required amount of coupling between

the antenna and the receiver input. .

Second, to prevent pick-up to the receiver the
electromagnet 15 has been placed in a shielded
compartment 2%. The movable contact | is pref-
erably operated by means of an insulated strip
19 connected to the relay armature {7. The en-
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box 21.
I claim as my invention:
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1. An attenuator including in combination 2
pair of fixed contacts and a movable contact, a
shlelding compartment, said shield enclosing
the first of said fixed contacts, means for
bringing said movable contact either into di-
rect electrical engagement with said first fixed
contact within said compartment or into di-
rect electrical engagement with the other fixed
contact, a selector switeh having g movable arm
for engaging one of a plurality of contack points,
said arm being connected o said last named con-
tact, a vlurality of capacitors vespectively con-
nected between saild contact points and groung,
an input terminal connected o said Arst con-
tact within said shield, and an outnut terminsl
connected to said movable eontact.

2. A device of the character described in claim
1 in which the means for bringing said movable
contact either into direct electrical engagement
with said first fixed contact within said compart-
ment or into direct electrical engagement with
the other fixed contact, includes an electro-
magnet.

s. An attenuator including in combinaticn g
first and second fized contact and a mevahle con-
tacy, g ghielding compartment enclosing saigd first
ﬁxea contact, said compartment having an aper—
ture, an electromegnes for | oringing said imovahile
contact either into direct electrical engagement,
through said aperture, with said first contact or
inte direct electrical engagement with said sec-
ond contact, a selector switch havine a rovable
arm connected 1o said second fixed Lontact, a
plurality of contact points for engagement with
sald movable arm, a plurality of capacitors con-
nected beitween respective contact points and
ground, an input terminal connected to said first
fixed contact, and an cutput terminal connected
to said movable contact, whereby in one position
cf the movable contact said input terminal is
electrically connected to said cutput lead, and in
the other position of said movable contact the
capacity petween said input terminal and said
movable contact is negligible by reason of the in-
tervention of said shielding compartment, and
sald movable contact connects said ocutput lead

3

to ground through said selector switch and one of
said capscitors.

4. A device of the character of claim 3 which
is further characterized by the inclusion of an
adjustable capacitor between said first contact
and said movakle contact.

o. An attenuater including in combination s
trst and second fixed contact and a movable con-
tact, meens for Lringing said movahle contact
cither inte dirvect electrical engasement with said
irst centact or into direct electrical engagement
witn said second contact, a selector switeh hav-
ing a movable arm connected to said second fixed
coenoacy, o piurality of contact points for engage-
ment with said rnovable arm, 2 plurality of ca-
pacitors connected between respective contact

L ok 1
1

1 el ground, an input terminal connected
to said ﬁ.._"S‘L i1xed convact, and an outcut terminal
connscied to said movable contact, whereby in
He *305;510*1 0i the movakle contact said input
terminal is electrically connected to said output
terminal, and in the other position of said mov-
able convact the capacity between said input ter-
minal and said movable contact is small, and said
movadle contact connects said output terminal
50 ground through sald selector switch and one
of 82id capacitors.

¢. In 2 device of the character described in
claira 3, means for connecting an impedsance be-

ween said curpub terminal and sz2id movahble con-
raci, whnen said movable contact is in engage-
ment with sald second fixed contact.

7. In a device of the character described in
ciaim 3, means for ccnnecting an impnedance be-
tween szid ocuiput terminal and said movable
contact when said movable contact is in engage-
meny with said second fixed contact, and means
for short circuifing said impedance when said
movable contfact is in engagement with said first
fixed contact.

3. In a device of the character described in
claim 3, a second selector switeh for connecting
an Impedance between said movable contact and
said oufput terminal, and means for short cir-
culting said impedance when said movable con-
tact is in engagement with said first fixed contact.

SAMUEL GUBIN.
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