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1 Claim. (Cl. 333-7) 

This invention pertains, in general, ‘to switching de 
vices; and, in particular, to electromagnetically controlled 
switches, or relays, useful for switching electrical energy 
containing high frequency components, such as radio 
frequency and video frequency signals, in coaxial cable 
transmission lines. 
Many presently used switches and relays are not en 

tirely adequate for switching high frequency electrical 
energy in coaxial transmission lines ‘for, among others, 
the following reasons: 

(1) Often, presently used switches and relays are rela 
tively complex, bulky and expensive. For example, they 
are not easily adaptable for use with coaxial cable. 
Often, to adapt such switches and relays for use with 
coaxial cable, auxiliary connectors of a complex nature 
are required. 

(2) In order to keep electrical energy re?ections small, 
it is required that tolerances in the machining of parts be 
closely held. Moreover, these parts must be accurately 
assembled and aligned. 

(3) Many presently used switches and relays require 
signals of a relatively high power level to operate them. 
Often, too, such switches and relays do not respond 
quickly to control signals. 

(4) In general, the complexity of many presently used 
switches and relays tends to promote unreliable switching 
and transmission functions. 

Accordingly, the general objects of this invention in 
clude: the provision of a relatively simple, compact and 
inexpensive relay adaptable for use with coaxial cable 
transmission lines; the provision of such a relay wherein 
electrical energy re?ections are kept at a minimum; and, 
the provision of such a relay which responds relatively 
quick in response to control signals of a relatively low 
power level. 
Among the many kinds of switching devices widely 

used for the switching of direct currents and low fre 
quency currents is the reed switch, or reed relay. In one 
of its more common construction forms, the reed relay 
comprises a pair of cantilever-suspended magnetizable 
reeds arranged within a hermetically sealed glass envelope; 
the freely suspended ends of the reeds being situated in 
spaced-apart, overlapping relationship. When a coil, en 
compassing the envelope, is energized, the magnetic ?eld 
introduced into the magnetizable reeds causes the reeds 
to move into mutual contact due to the forces of magnetic 
attraction thereby completing an electrical circuit through 
the reeds. Advantageously, reed relays are relatively 
simple, compact, reliable and inexpensive components. 
They respond rather quickly to control signals. More 
over, they may be controlled by signals of ‘a relatively 
low power level. 

Accordingly, a speci?c object of this invention is to 
provide a relay, of the reed-relay type, which is particu 
larly suitable for integral coupling with coaxial cable. 
Another speci?c object of this invention is the pro 

vision of a reed-type relay having electrical characteristics 
compatible with the coaxial cable transmission line which 
it controls; such relay being selectively operable so that 
the line may be terminated in its characteristic impedance, 
preventing the translation of high frequency signals 
through the line; or, in the alternative, to provide con 
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tinuity along the coaxial cable’s center conductor to en 
able translation of high frequency signals. 
The following summary will serve to provide an initial 

appreciation of the general nature of the coaxial relay of 
this invention: 
A reed-type relay is combined with a coaxial cable 

coupling member; the coaxial cable coupling member 
comprising: an annular sheath conductor and a discon 
tinuous center conductor comprising two conductor 
lengths, axially aligned within the annular sheath con 
ductor; such coaxial coupling member being suitable for 
electrically connecting two coaxial cable lengths. Situ 
ated within the sheath conductor and ‘between the two 
lengths of center conductor is a reed-‘type switch compris 
ing: a pair of cantilevensuspended magnetizable reeds 
supported and housed in a hermetically sealed envelope 
of dielectric material. The supported ends of each reed 
are connected with a different one ‘of the center conductor 
lengths to enable continuity therebetween. Supported 
within the dielectric envelope and protruding there 
through are resistance elements so arranged, with respect 
to each magnetizable reed, that electrical continuity be 
tween each center conductor length and the annular sheath 
conductor is enabled to allow the coaxial transmission line 
to be terminated in its characteristic impedance. Scribed, 
or suitably printed, on the outer surface of the dielectric 
envelope is a spiral-like electrical path which provides a 
control coil for operating the reed switch. The coil may 
also be located external to the outer sheath conductor 
because the sheath material will not obstruct the magnetic 
flux lines. 
A fuller appreciation of the objects, hereinbefore stated, 

of this invention will be realized by referring to the fol 
lowing detailed description, and claim, read in connec 
tion with the drawings in which: 
FIGURE 1 is a perspective view, in section, of the 

coaxial relay embodying the invention; and, 
FIGURE 2 is a perspective view, partly in section, 

of the dielectric envelope having a control coil integral 
therewith, employed in the coaxial relay shown at FIG 
UR=E 1. 
An illustration of one embodiment of the coaxial relay 

of this invention is provided at FIGURE 1 of the draw 
ing. The coaxial relay, there illustrated, is in its “nor 
mal” status; i.e., the coil 10 is not energized. Accord 
ingly, the two reeds 11 and 12 are biased, by virtue of 
their alignment and natural strains, to assume the atti 
tudes shown: The reed 111 is in contact with the resistive 
element 13. The reed 12 is in contact with the resistive 
element 14. 
When the coil 10 is energized by applying a potential 

difference between the coil leads 15 and 16, current pass 
ing through the coil creates a magnetic ?eld which is 
generally oriented along the longitudinal axes of the 
reeds. Magnetic poles of opposite polarity appear at the 
freely suspended ends of the reeds; i.e., at the ends 11a 
and 12a. Consequently, the reeds 11 and 12 are, by 
the force of magnetic attraction, pulled together thereby 
causing electrical continuity between the two center con 
ductor lengths 17 and 18. 

In its normal status (coil 10‘ not energized), the reed 
ends 11a ‘and 12a, respectively, connect the center con 
ductor lengths 17 and 18 through the resistive elements 
13 and 14, by means of the leads 19 and 20, to the annu 
lar sheath conductor 21, as shown at FIGURE 1 of the 
drawing. The resistive elements 13 and 14 and the di 
electric ?ller material member 22 may be suitably chosen 
and proportioned such that the coaxial relay, when in its 
normal status, functions to terminate a length of coaxial 
cable in its characteristic impedance. On the other hand, 
when the coil 10* is energized, the center conductor lengths 
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17 and 18 are connected through the contacting reeds 11 
and 12. Accordingly, a high frequency potential differ 
ence, applied between the annular sheath conductor 21 
and the center conductor length 17, may be translated 
through the coaxial relay to a coaxial cable (suggested 
by the dotted line representation shown at FIGURE 1). 
The coaxial relay may be integrally coupled, in-line with, 
the section of ‘coaxial cable, by interconnecting the relay’s 
center conductor length 18 and the annular sheath con 
ductor 21 to the coaxial cable by means of a coaxial con 
neotor suitable for the purpose. Such connectors are 
well known to those persons skilled in the art. See, for 
example, chapter 8 of volume 1 of the text “Very High 
Frequency Techniques,” authored by the Radio Research 
Laboratory Staff of Harvard University and published by 
the McGraw-Hill Book Company (copyright 1947). 

At FIGURE 2 of the drawing, there is illustrated an 
especially advantageous means for housing, and con 
trolling, the reeds and resistive elements. An envelope 
23 has a ‘coil con?guration 10 integral therewith. The 
envelope 23 is a closed tubulation of dielectric material 
having a coil con?guration 10' scribed, suitably printed 
or otherwise bonded on the outer surface thereof. The 
coil leads 15 and 16 may be suitably connected to the 
coil con?guration terminations by directly bonding them 
to the coil terminations. Ways and means of doing this 
are well known. , 

The small apertures 24 and 25 ahe provided in the 
annular sheath conductor 21 for bringing out the leads 
15 and 16 to a suitable source of coil potential (not 
shown). The envelope 23 is fashioned from a suitable 
dielectric material such as glass, a plastic-like compound, 
or the like; such material being, advantageously, easily 
plasticized ‘by the application of heat and, subsequently, 
cooled to support and seal the reeds and resistive ele 
ments therewithin. 
Many materials and parts are available for construct 

ing the coaxial relay of this invention. Accordingly, the 
following materials are to be understood as being illus 
trative of, not limited to, those which may be employed 
in constructing the relay of this invention; 

Copper, or aluminum, may be used for the coil con 
?guration 10; the coil leads 15 and 16; the center con 
ductor lengths 17 and 18; the leads 19 and 20; and, the 
annular sheath conductor 21. 
The resistive elements 13 and 14 may be fashioned 
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4 
from a ceramic resistance material such as ferrite or from 
a hardened carbon compound. 
The coil 23 may ‘be fashioned from such materials as 

are hereinbefore set forth. 
The dielectric ?ller material 22 may be polyethylene 

or the like. 
Although one embodiment of the invention has been 

described and illustrated, it is obvious that many changes, 
substitutions of elements and materials, as well as ar 
r-angements of parts, may be made without departing from 
the spirit and scope of the invention as is hereinafter de 
?ned in the claim. 
What is claimed is: 
A coaxial relay, for switching electrical energy con 

taining high frequency components in a coaxial cable 
transmission line, comprising: ‘an annular sheath of elec 
trically conductive material and a pair of separated cen 
ter conductors coaxially aligned within the annular sheath 
conductor, the annular sheath conductor and center con 
ductors being adaptable for integral in-line coupling in 
a coaxial cable transmission line; an envelope of di 
electric material situated between the separated center 
conductors; a coil con?guration of electrically conduc 
tive material bonded on the envelope’s outer surface; a 
pair of cantilever-suspended magnetizable reeds sealed 
Within and protruding through the envelope, each center 
conductor being connected to a different protruding reed; 
a pair of resistive elements sealed within and protruding 
through the envelope; connection means for electrically 
connecting each resistive element to the annular sheath 
conductor; and, dielectric material ?lling the space be 
tween the inside surface of the sheath conductor and en 
compassing the center conductors and envelope; each reed 
being normally in contact with a different one of the re 
sistive elements whereby the coaxial cable transmission 
line is terminated in its characteristic impedance. 
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