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UNITED STATES PATENT OFFICE 
2,690,540 

COAXAL, SWTCE 

Lawrence W. Boothby, Alexandria, Wa. 
Application September 17, 1945, Serial No. 616,937 

9 Clairs. (CE, 333-7) 

(Granted tander Title 35, U. S. Code (1952), 
sec. 266) 

This invention relates in general to ultra high 
frequency switches and, more particularly, to an 
ultra high frequency switch for use with coaxial 
transmission lines. 

In the ultra high frequency art, it is often 
desired to employ a stub along a coaxial line, for 
example, as a Series resonance element, or as a 
natching device, and under these circumstances 

it is frequently necessary to conveniently coin 
nect or disconnect the stub from the coaxial line. 
Also to accomplish the purpose of intermittently 
tapping off from a coaxial field line a portion 
Of the liltra high frequency energy, or, of feeding 
ultra, high frequency energy into a coaxial line, 
a nea: S of CCInnecting or disconnecting the stia 
at the T connection must be provided along the 
Coaxial line. 

Accordingiy i is an object of this invention 
to provide a coaxial Switch, which will have a 
positive action; that is, a make or break contactor 
action which car. Occur with Sufficient rapidity 
to be terned a Snap switch operation. 

It is another object of this invention to provide 
an ultra high frequency coaxial Switch suitable 
for conveniently connecting or disconnecting a 
coaxial line from a feeder line such as, for ex 
ample, at a connection therewith. 

It is a further object of this invention to pro 
vide a low reactance coaxial Switch at the 
COinection betWeein a coaxial feeder' line and 
another coaxial line; Such that, a mininuin in 
Se:"tion loss will occur and particularly when the 
SWitch disconnects the coaxial line from the 
feederine. 

Still acther object of this invention is to pro 
Wide a coaxial switch of a typa Sitable for nak 
iig a COInnection into a coaxial feeder line, 
in CObilation with a series resonance stub hay 
iing an a distable frequency of Series resonance, 
for exampie, Sitable for use as a wavetrap, or 
a.S & Eilatchig device in the trainSission of utia, 
high frequency energy. 
Other objects of this invention Wii ba apparent 

or will be specifically pointed out in the descrip 
tion, forting a part of the specification and it 
is not desired to be linited to the embodiment, 
herei) de3Citied as various forms may be adopted 
Within the Scope of the cais. 

Referring to the drawings: 
Fig. 1 is a plain view comprising a partial Sec 

tion through a coaxial Switch constituting a pre 
feries enbodient of the invention; 

Fig. 2 is a Sida View of the device shown in 
Fig. 1 with its housing partially cut away to show 
the SI 32 SWitch inachanism; 
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Fig. 3 is a front view of the device showi in 

Fig. 1, being a section along the line AA’ of Fig. 2; 
Fig. 4 is a plan view of another embodiment 

of this invention; Fig. it is a perspective View 
Of the contact means of the Second mentioned 
sembodiment; 

Fig. 5 shows a plan view of a particular em 
Odinent of this invention, showing in combi 
nation a coaxial switch and a calibrated stub 
having an adjustable frequency of series res 
Onance, and 

Fig. 6 is a side view of the device showin in 
Fig. 5, partially et away to show the detail of 
the Shcrting contactor within the stub. 

Referring now to Figs. 1 and 2, reference nu 
merals 9 and designate the input and output 
terminals of the coaxial feeder line, respectively. 
The coaxial feeder line comprises the central or 
inner conductor f2 (see Fig. 2) and tie outer 
condictor 3. As shown in Fig. 1 the outer co 
dictor 3 of the coaxial feede line inakes a 
coinection with the Outer conductor it of the 
coaxial Stb . The coaxial stab 5 contains a 
certa, conducto' is terminated With a Slotted 
sleeve within Which is formed an axial Ore. 
A conducting rod or pin 29 having a conical COin 
tactor Surface 3 fits within the sleeve aid 
is inseitable into the axial boire Within the 8id 
of central conductor if shown in the Fig. 1 aS 
f7. The slotted sleeve SE applies pressure to the 
pin 23 while permitting it to be in oved axially to 
establish contact between the inner conductor 6 
and the inier conductor i, Winel the Surface 
3 is brought foWard So as to talke greSSL'e 
contact with the indentatio; 3 within in33e)' 
conductor . The tibar itember 3 withi tie 
SWitch box, forming an extension of the Oute 
conductor is of the Stilb i, is longitudiinally 
slotted parallel to the axis of the Stil, as ill 
dicated at 8 and 3' in Figs. and 2. Within 
the tubular member 3 of the stub 5, there is 
fitted a sliding dielectric plug 2, having inserted 
therein the actuating pins 22 and 22, which are 
engaged by receptive slots 25 and 2S in a pair of 
arrias, 2, 2’, respectively of the Switch actuatii:g 
Inscharis. 
The pin. 29, which forms an extension of the 

central conductor S of the Stub 3, is show 8t 
tached to the dielectric pg 3 by leathS of a 
threased section insert, 25, which may he ignolded 
within the dielectric plug 2 ... he pin 3 as 
shown has one end thereof of preferably cylin 
drical shape, conically poiated, and, preferabiy 
hardened in order to provide a du'ale contS391 
Surface for making contact. With tile indexed 
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conical Surface 3 of the inner conductor 2. AS 
thus arranged the pin 29 forms an extension. On 
the central conductor f 6 of the stub fis, Which 
may be moved axially by means of the Switch. 
actuating bars 27, 27', above mentioned. The 
stub and the coaxial feeder line may be Suit 
ably supported by the sides of the sheet metal 
housing 33 as shown, which also acts as a shield 
to prevent pick-up or radiation from the coaxial 
Switch. 

In operation, the Switch actuating members 
2 and 27' function to drive the dielectric plug 
2 and the contacting surface 39 of the pin 29 
forward against the indented conical surface 3 
within the central conductor 2 of the coaxial 
feeder line, thus making contact and Complet 
ing the electrical circuit. To break contact, the 
action of the switch actuating members 27 and 
2' is reversed. 
An important problem in the design of coaxial 

Switches of the type herein described, has been 
solved in connection. With this invention. The 
aforementioned problem involved the design of 
a switch which would have negligible influence 
upon the electrical characteristics of the coaxial 
line when disconnected therefrom. The present 
invention accomplishes this purpose by eliminat 
ing all projecting surfaces on the inner conductor 
2 and providing only a Small window or aper 

ture in the outer conductor 3 at the T connec 
tion of the stub 8. When the SWitch is thrown 
to the out position, the pin 29 is retracted beyond 
the radius of the inner Surface of the Outer con 
ductor 3 of the coaxial feeder line. As a result 
there is a comparatively low insertion loSS When 
the SWitch is in the "out' position, and conse 
quently there is the least possible effect on the 
receiver Sensitivity. 
In Fig. 2 there are shown details of a conven 

tional Imechanism by Which Snap Switch action 
may be obtained and Which Comprises a suitable 
means for driving the contactOr elements of the 
Coaxial SWitch apart Or together. The Snap 
SWitch mechanism illustrated comprises stand 
ards 34 which support bearings through which 
shaft 35 is passed. The switch actuating mem 
bers 27 and 2' are shown fastened onto shaft 35 
for movement therewith. Rod 36, which is rig 
idly attached to the center of the shaft 35, pro 
trudes OutWardly through a slot in the shield 
member 33 and terminates in the insulating han 
dle 3. The lower ends of the switch actuating 
members 27 and 27' are connected by a support 
ing croSS bar 39 against which the spring 40 
preSSeS. The Spring 40 surrounds a rod 42 which 
paSSes through a hole 38 in the cross bar 39. 
CrOSS bar 39 is free to rotate with respect to the 
members 2 and 27. The shaft 42 is affixed to 
shaft 4 which is free to rotate within a bearing 
in Support member 3. Spring 40 is held under 
compression. So that the Switch actuating mem 
bel's 27 and 27 remain in either “make' or 
"break' position, and when activated, move rap 
idly between these extreme positions. It will be 
understood, of course, that various actuating 
mechanisms other than herein described may be 
employed to perform these functions without de 
parting from the scope of the invention. 

Referring now to Fig. 3 there is shown a front 
View of the Snap switch actuating mechanism, 
and also a section on the line AA’ of Fig. 2 
through the coaxial line tubular member 8, the 
dielectric Supporting member 21, and the central 
contactor pin 29 the operation of which will be 
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4. 
apparent in view of the foregoing description 
made in connection with the preceding figures. 
In Fig 4 there is shown another embodiment 

of this invention, the arrangement being such 
that the Snap switch action occurs by rotary 
action rather than by the linear motion. Which 
characterizes the device illustrated in the previ 
ously described Figs. 1 to 3 inclusive. 

In addition to the rotary motion character 
izing the Fig. 4 device certain other desired fea 
tures are incorporated therein, particularly for 
the purpose of minimizing the disturbance of the 
coaxial line When the T connection is SWitched 
Out of the circuit, and, also to provide a means 
of Connection to the coaxial line Which pro 
duces a low mutual inductance between the CO 
axial circuits Which are to be connected. The 
Fig. 4 SWitch Structure also possesses the advan 
tages of mechanical simplicity and definiteness 
of action. 
As depicted in Figs. 4, 4a rotary contactor 

block 3 is preferably supported on an insulating 
shaft T2, which may be composed of vulcanized 
hard rubber or other suitable insulating mate 
rial, the Supporting rectangular metal block 73 
being Secured with a force fit thereon. There is 
Secured to the metal block 73 as for example by 
means of brazing, beryllium-copper “self wiping' 
contactor strips 69, bent into the shape shown. 
In Figure 4 the rotary contactor strips 69 are 
shown making a connection between the inner 
conductor 60 of the coaxial line 63, at contact 
67, and the inner conductor 65 of the coaxial line 
64, at the contact 76. 
Upon rotating the contactor block 73 into its 

alternate position 66, shown in dotted line on the 
figure, contact is made with the wall contactor 
68, thus shorting the contactor strip 69 and the 
block 3 to the Wall. In this manner the con 
tactor Strip 69 Substantially completes the "seal 
ing-in' of the energy within the coaxial line 63 
and prevents leakage from coupling between the 
COaxial lines. Suitable external mechanisms in 
cluding a detent may be used to limit the rotation 
Of the Switch to 90°, and to provide definite “con 
tact' and "non-contact' positions. The con 
tactor element 69 is supported and actuated 
through a shaft T2 constructed of insulating ma 
terial Which avoids grounding the inner con 
ductor in the "contact' position. 
Well known Snap switch mechanisms may be 

adapted to actuate this device and to provide 
the neceSSary 90° positive rotary motion. For 
Simplification no supporting insulators have been 
shown for the central conductors 60 and 65, but 
these may be provided in the conventional man 
e. 
In FigS. 5 and 6 there are shown plan and side 

Views of a typical coaxial Snap switch, of the type 
described in Figs. 1 to 3 inclusive, which is here 
in Combined With a waivetrap device. Coaxial 
SWitch T has an input terminal ia, an output 
terminal 75, and SWitch handle i5. Stationary 
and movable Scales 8 and 79 respectively and 
slider 82 are provided for the purpose of making 
measurements between the successive nulls, or 
positions which cause maximum attenuation by 
the Wavetrap of the signal at output terminal 75, 
which may be obtained by moving the shorting 
contactor 82, attached to the indicating slider 82, 
along the coaxial line 84. In operation the mov 
able Scale 79 is Set with its O opposite the in 
dex mark on the slider 32, when the slider is in 
dicating a null. Then slider 82 is moved along 
until a second null is observed, whereupon the 
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reading opposite slider 82 on the Scale 9 cor 
responds to the frequency of Series resonance of 
the Stub or Wavetrap. 

In Fig. 6 there is shown a, Side View of the Wave 
trap shown in Fig. 5, with a section cuit away to 
Show the shorting contactor. On the slider with 
in the coaxial line 84. The Wavetrap may be sup 
ported at one end by Suitable bracket 85 and at 
its other end by means of fanges 8 and 88 on 
ine face of the coaxia Switch. 
The operation of the Wavetrap above described 

in connection With the Switching device of Figs. 
5 and 6 will be better understood by reference to 
copeiading applications Serial No. 613,410, filed 
August 29, 1945, now Patent Number 2,546,147, 
Serial No. 622,659, filed October 16, 1945, now 
Patent Nuinier 2,598,871, and Serial No. 614,583, 
filed Septerber 5, 1945, now Patent Number 
2,636,035, the patientable Subject matter of which 
is closely related to the present invention. In 
these applications there are described and 
clained methods and means for determining the 
fundaynental carrier frequency of a received sig 
inal from amongst a group of Spurious responses 
Obtained on an ultra high frequency Superhetero 
dyna receiver. While this constitutes an in 
portant use of this invention, it Will be under 
Stood that the description in Connection there 
With is purely illustrative of the utility of this 
device and is not to be considered in any way 
limiting. 

he invention described herein may be manu 
factured and used by or for the Government of 
the United States of America, for governmental 
purposes. Without the payment of any royalties 
theireon. Or therefor. 
What is claimed is: 
1. In a Switch device between a pair of coaxial 

iines, a SWitch comprising a first and a second 
section of coaxial line, central conductors With 
in Said coaxial line sections, said central con 
ductor of Said Second Coaxial line having a bore 
at one end thereof, a rod having a sliding pres 
Sure-fit Within said bore, an insulating body at 
tached to Said rod, Said insulating body having 
a sliding-fit Within the Said Second coaxial line, 
drive pins attached to Said insulating body nor 
mal to the axis of said Second coaxial line, thus 
enabling constrained motion of Said drive pins 
axially along said coaxial line, a Snap SWitch 
mechanism engaging Said drive pins, a first Con 
tactor element on the central Conductor of the 
first coaxial line and a second contactor element 
at the end of said rod, whereby the Snap SWitch 
mechanical action alternately provides "make 
contact’ or "no-contact' positions between said 
pair of coaxial lines. 

2. A SWitch as set forth in claim 1 in Which 
said second coaxial line makes a T-connection 
through Said Switch into Said first coaxial line. 

3. A Switch as Set forth in claim 1 in Which said 
Second coaxial line comprises a part of a tunable 
Series resonant Stub, Said stub making a f-con 
nection through said Switch into said first coaxial 
line. 

4. In an ultra-high frequency switch for a first 
and a second coaxial line having first and Second 
outer conductors and first and Second inner Con 
ductors, respectively, Said first Outer Conductor 
provided With an opening, means Securing One 
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6 
end of said second outer conductor to said first 
Outer conductor coincident With the periphery of 
Said opening to form a T-connection, mounting 
means Supported in said one end of Said Second 
Outer conductor, contactO; means Supported by 
Said mounting means for movement between two 
positions of stability, in one of which positions 
said contactor means extends fron One end of 
said second inner conductor to a point protrud 
ing beyond said one end of Said second outer 
conductor and into electrically conducting con 
tact with said first central conductor, and in the 
other of which positions said contactor means 
is Withdrawn from contact with said first Central 
conductor and confined wholly within said sec 
Ond outer conductor, said contactor means mov 
able between said two positions responsive to 
the actuation of a rapid acting mechanism. 

5. A Switch as defined in claim 4. Wherein Said 
nounting means comprises a rotatable shaft 
iformed of insulating material. 

6. A SWitch as defined in claim 4 wherein Said 
mounting means Comprises a shaft formed of in 
SLilating material journaled in Said One end, said 
Contactor means adapted for rotatable movement 
into either one of said two positions, and said 
Contactor means comprising self wiping Spring 
elements at the points of contact with the two 
inner conductors. 

7. A Switch as defined in claim 4. Wherein said 
mounting means Comprises an insulating body 
having a sliding fit within said second Outer Con 
ductor, and adapted to move longitudinally 
thereof. 

8. A SWitch as defined in claim 7 Wherein said 
rapid acting mechanism comprises a toggle 
SWitch. 

9. In a coaxial line Switch comprising first and 
Second coaxial lines, one end of the Outer Con 
ductor of said second coaxial line joined to the 
outer conductor of said first coaxial line to 
form a T connection, contact means movably 
mounted in said one end of said Second coaxial 
line, said contact means being adapted to be 
moved into two positions, in one position Said 
contact means extends between the inner Con 
ductors of said coaxial lines to provide electrical 
contact therebetween, in the other position Said 
contact means is withdrawn from contact With 
the inner conductor of first coaxial line and is 
wholly confined within said outer conductor of 
said second coaxial line, and rapid acting means 
to move said contact means to enther of said 
positions, 
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