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9 Claims. 
This invention relates to a new and useful 

ultra high frequency switch, which is particu 
larly adapted for switching ultra high frequency 
circuits of a coaxial conductor with gas under 
pressure. 
An object of this invention is to provide a 

novel and inexpensive switch, which will give 
low-loss operation of ultra high frequency cir 
cuits. 
Another object of this invention is to provide 

a switch which will give a quick changeover of 
an ultra high frequency circuit and also to 
maintain the outside diameter of the inner con 
ductor and the inside diameter of the outer 
conductor substantially constant. 

Still another object of this invention is to 
provide a switch which will be useful for switch 
ing the coaxial conductors or wave guides con 
taining a gas under pressure, and at the same 
time maintaining a fluid tight joint, good elec 
trical shielding and uniform contact throughout. 

. A feature of this invention is the arrange 
ment of a switch having a circular body portion 
with a rotor portion located therein, having the 
shape of an inverted pyramid, which is provided 
With special electrical switch contact means. 
The aperture in the body portion and the outer 

rotor portions are each accurately ground to 
gether to prevent fluid leakage. 
The problem of switching ultra high frequency 

circuits running within coaxial conductors, or 
wave guides with gas under pressure, is not a 
simple one for the reason that it is necessary 
to maintain a gas-tight joint and at the same 
time good electrical contact, good electrical 
shielding, uniform cross-section or impedance 
of the conductors and a minimum amount of lumped capacities, etc. 
The System of this invention provides all of 

the desirable features in a relatively simple and 
accessible arrangement. 
This invention will best be understood by re 

ferring to the accompanying drawings, in which 
Fig. 1 is a cross-sectional view of the complete 
switch; 

Fig. 2 is another cross-sectional view, the sec 
tion being taken at right angles to that of Fig. 1; 

Fig. 3 is a plan view of Figs. 1 and 2; 
Fig. 4a is a diagram showing one of the switch positions; 
Fig. 4b is a diagram showing the switch in the 

"of" position; 
Fig. 4c is a diagram showing the switch in a 

position at right angles to that of Fig. 4a; 
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Fig. 4d is a diagram showing a switching, ar 
rangement for providing for four switch posi 
tions; 

Fig. 5 is a detailed showing of the switch 
is rotor member; 

Fig. 6 is a side view, partly in section, of the 
fixed block member with the rotor removed; 

Fig. 7 is a perspective view of one of the sta 
tionary contact members; 

Fig. 8 is a cross-sectional view of another 
modification of the Switch of this invention; 
and - 

Fig. 9 is a perspective view of Fig. 8. 
Referring now in detail to Figs. 1, 2 and 3 of 

ls the drawings, the switch is provided with a cen 
tral rotor, or rotating portion, in the form 
of an inverted pyramid of metal having a good 
electrical conductivity, which is shown in more 
detail in Fig. 5, and is provided with a rotatable 

20 knob a. The rotor is arranged to rotate with 
in a fixed circular body portion 2, also of metal, 
having a conical aperture arranged to receive 
the inverted pyramid portion of element . The 
motor and aperture are to be accurately ground 

25 or fitted together to provide a gas-tight seal. 
Through the central portion of rotor f two aper 
tures b are provided, which are both of the 
Sane diameter, and at right angles to one an 
other, and lying in a plane normal to the axis 

30 of the cone and mid-way between its two ends. 
These apertures are bored out so as to inter 
cept at the central axis. 
The body portion 2 of the switch contains 3 

holes 2a, which are of substantially the same 
35 diameter as the apertures b of the rotor. These 

holes are at right angles to one another, as 
shown by Fig. 3, and in such a position as to 
have their axes lying in the same plane as that 
of the apertures b in the rotor when it is in 

40 the position as shown in Figs. 1. and 2. A con 
centric slot 6 is also provided. The rotor is 
held in position within the body 2 of the switch 
by means of machine screw 8 and a slotted 
Spring washer T. The outer ends of the three 
holes 2a in the body portion 2 are slightly coun 
ter-bored at 2d to receive the ends of outer 
conductors. 3, 4 and 5 of a coaxial conductor. 
The inner conductors are omitted from Figs, 1. 
and 2 in order to more clearly show slot 6. 
Located within the central portion of rotor 
there is a small right angled or L-shaped con 
ductor 9 of such size as to be passed through 
the apertures b. The small conductor 9 is re 
tained centrally in and insulated by two low 

55 loss insulators 9a. The two extreme ends of con 
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ductor 9 are shaped with knife-like portions 9b 
to form switch blades. The extreme length of 
the arms 9 are such that they do not exceed 
the length of the radius of cone at the central 
axis of apertures fb. This is necessary to per 
mit assembly of rotor , as in assembling rotor 

to the body portion 2 the knife-like portions 
9b must be positioned to line up in the three 
apertures 2a before rotation in slot 6. A metal 
lic rod member fo having a slot to Feceive 
the knife-like extremity 95 of the conductor , 
which is supported by the rotor, is shown in 
detail by Fig. 7. The other end of member 
is bored out with an aperture 2 to receive one 
of the inner conductors. This member 0 is 
positioned within each aperture 2a and is in 
sulated by discs Oa. The bored-out end 2 is 
arranged to receive or to be soldered to the ends 
of inner conductors 3a, 4a and 5a. 
The fluid or gas used within the concentric 

lines is generally air or nitrogen, with a pressure 
of about 15 pounds per square inch. In the spe 
cial case where pipe lines carrying natural gas 
are to be used simultaneously as wave guides, 
when desired the pressure might be many hun 
dreds of pounds per square inch. Almost any 
dry, non-corrosive gas would be satisfactory, such 
as carbon-dioxide, helium, blau gas, methane, 
hydrogen sulphide, or other natural gases. 

Figs. 4a, 4b, 4c and 4d show diagrammatically 
the four significant positions of the switch. 
The diagram 4a shows terminal 2a connected 

to terminal a through right angle connector 
rotor 4a. 
The diagram 4b shows an 'off' position, in 

which all three circuits are isolated. 
The diagram 4c shows terminal 2a connected 

to terminal 3a. 
The diagram 4d shows terminal 3a connected 

to terminal 5a by means of member 4a, 
Fig. 5 shows in detail how the right angle in 

ner conductor 9 is located within the holes fb 
in the rotor . 9b indicates the location of knife 
like extremities of this conductor. 
angle conductor is held in place by low-loss in 
sulating washers 9a, which are cemented in place 
within apertures (b. An alternative method of 
fastening in the insulators would be to use set 
screws 9s, as indicated in dotted lines, instead 
of cement. 

Fig.6 shows in detail how the outer conductors 
3, 4 and 5 are arranged with members O which 
are provided with insulating spacing members 
Od. 
Fig. 7 shows a detail sketch of one of the sta 

tionary contacts O. which are held within the 
cylindrical holes 2a in the body 2 of the switch 
by insulating washers Oa. The slot receives 
the knife-like extremity of the conductor 9, 
which is supported within the rotor . The axial 
hole 2 is designed to act like a jack so that the 
inner conductor of a coaxial transmission line 
may be plugged into the three or four switch 
terminals. 

In order to allow the protruding knife-like 
portion 9b of the inner conductor as shown in 
Fig. 5 to rotate within the body of the switch it 
is necessary to provide a concentric slot 6 as 
shown in Figs. 1, 2, 3 and 6. The slot 6 is made 
slightly larger than the knife-like portion 9b. 

FigS. 8 and 9 show another arrangement in 
which a single-pole, 4-throw is shown. Here an 
inner conductor forming the input lead to the 
angular Switch blade 4 passes axially into the 
conical rotor through sliding contacts, By rotat 

: of the transmission line. 

2 5 

This right. 

5 5 

ing the conical rotor portion 3 with the aid of 
knob if, within the stationary metallic portion 
32, any of four circuits may be selected and gives 
four switch positions as shown by the diagram 
in Fig. 4d. 
The inner conductor 89 of the rotor f is sup 

ported by insulating washers 48. The upper por 
tion of switch blade 4f contains a jackportion, 
which has a hole to receive plug 40 located on 
the end of the incoming central conductor 39, 
which is located within the outer conductor , 

his jack portion is 
made of some resilient material, Such as beryl 
lium bronze, and has several slots cut parallel to 
the axis in order that it will make good contact 
to the projection plug 40. The outer sleeve 42 is 
soldered to the top of the rotor and slides within 
the extremity 43 of the outer conductor 38 of 
the incoming coaxial line. This extremity 43 of 
the outer conductor 38 of the coaxial line is 
made of resilient material and is slotted axially 
in order to have it make good electrical contact 
to the sleeve 42 when the rotor 3 is rotated. 
The hole 49 in the rotor 3 is bored so as to line 
up with hole 50 in the stator. The stationary 
inner conductor contacts 37 in the stator are 
held in position by insulating washers 48. The 
contacts 37 are of the same design as the one 
shown in Fig. 7. 
The concentric slot indicated as 38 must be ar 

ranged to make suitable clearance for the ex 
tremity 46 of switch blade 4 to pass from one 
position to another of the various circuit posi 
tions in the stator as shown by Figs. 4a, 4b, 4c 
and 4d. 

Fig. 9 shows a perspective view of Fig. 8. Here 
3 is the rotor, 32 is the stator whose upper 
circle of contact 30 is the same as that of the 
two conical surfaces of the rotor and stator. The 
outer conductor sleeves, indicated as 33, 34 and 
52, are three of the four circuit Outer conductor 
terminals to which input Switch blade 4 may 
be connected by rotation of the switch rotor 3 i. 
The Switch fixed contact 37 has a hole 35 to re 

5 ceive the inner conductor jack portion. The in 
ner conductor jack portion. 53 enters into a hole 
54. The lower end portion 44 is retained con 
centric by insulation washer. 45. End portion 
44 is knife-shaped at 46 to make contact in slot 
47 of fixed contact 37. 

It should be mentioned that this arrangement, 
using two conical switch surfaces in intimate 
contact, can also be used to produce a switch 
for selecting wave-guide circuits. The only 
changes necessary would be the elimination of 
the inner conductors and the insulating support 
disc, and the circular slot 6 in the stator. It 
would, however, be necessary to make the 90° 
turn of the hole in the inner conductor as gradu 
ally as possible to reduce reflections. In Fig. 8 
it would require the vertical dimension of the 
Switch to be greater than that indicated in the 
diagram. In the Switch shown in Figs, 1 to 6, 
inclusive, the angle between the stator circuits 
could be increased from 90 to 120°, and the hole 
or wave guide in the inner conductor follow the 
course of an arc instead of. that of intersecting 
straight lines. 

In Figs. 8 and 9 an improvement in design 
would be to have the central circuit come out of 
the bottom of the rotor instead of the top, as 
shown. The knob Would then have to be placed 
upon the top of the switch. This would allow the 
rotor to be lifted out of the switch for cleaning, 
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etc., without disturbing any of the coaxial lines 
running to the switch. Any suitable means for 
holding the rotor cone within the stator may 
be provided, as for example a spring washer se 
cured to the stationary portion. 

In the operation of the embodiment shown in 
Figs, 1, 2, 3 the continuity of the circuit for the 
outer conductors is maintained by the metallic 
body portion 2, and it will be noted that the 
aperture 2a is approximately equal to that of the 
aperture of the inner conductors. 3, 4 and 5. 
Thus it will be noted that no switching of the 
outer conductor is required and there is no 
change in the electrical characteristic of the 
transmission line. The switching of the inner 
conductors is accomplished by having the knife 
like extremities of the right angle contact men 
ber of the inner conductor 9 riding. in slot to 
make contact with the slotted portion f of mem 
bers f0. As will be seen in the diagram shown 
in Fig. 4a, a connection is made between the in 
ner conductors fa and 2a by the contact mem 
ber 4a. Should it be desired to change this 
connection, the rotor is turned 90 degrees to the 
right and in this position electrical connection is 
made between the inner conductors 2a and fa 
as shown by Fig. 4c. Should it be desired to en 
tirely disconnect all of the inner conductors, the 
rotor which retains contact 4a is rotated in 
slot to a position between all the inner conduc 
tors which is approximately 45 degrees. This 
open circuit position is diagrammatically shown 
in Fig. 4b. t 

In the operation of the embodiment shown in 
Figs. 8 and 9, the continuity of the circuit is 
maintained by having the extreme ends of the 
inner conductors secured to the metallic body 
portion 2, and as mentioned above the apertures 
within the body portion 32 are approximately 
saillar to that of the inside diameter of the inner 
conductors and there is no need to switch the 
outer conductors. In the switching of the inner 
conductors of this device, input switch blade or 
contact member 4, which is insulatingly sup 
ported within the rotor portion 3 by means of 
insulators 45, is rotated to the desired position 
in slot 3. The end portion 44 of contact mem 
ber 4 makes contact with the slot 47 of the fixed 
switch contacts 37. The various switching posi 
tions for this embodiment are shown in Fig. 4d. 
An intermediate or open circuit position is ac 
complished by rotating rotor 3 approximately 45 
degrees from the position shown in Fig. 4d. 
While only a few modifications of this inven 

tion are shown, it should not be limited precisely 
thereto. 
What is claimed is: 
1. An ultra high frequency switch for a gas 

O 
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tight concentric conductor comprising a circular 
fixed body having apertures into which a plu 
rality of concentric transmission lines are lo 
cated, a conical aperture within said body, a plu 
rality of contact members, insulating means for 
retaining said contact members within said first 
mentioned apertures, a conical rotor member po 
sitioned within said conical aperture, means for 
retaining said conical member in said conical 
aperture so that the side walls form a fluid-tight 
seal, and contacting means for electrically con 
tacting said metallic contact members located 
within said first mentioned apertures to complete 
a circuit between adjacent contact members 
when said rotor is rotated. 

2. A high frequency switch for a fluid-tight 

65 

70 

3 
tion having a plurality of apertures into which 
a plurality of concentric transmission line con 
ductors are terminated, said body having a coni 
cal aperture located therein, a plurality of metal 
lic contact members insulatingly supported with 
in said first mentioned apertures, a rotor member 
positioned within said conical aperture, the side 
walls of which are arranged to be in fluid-tight 
engagement within inner walls of said conical 
aperture of the fixed body, and contact means in 
sulatingly located within said rotor for contact 
ing metallic members within said first mentioned 
apertures to complete a circuit between adjacent 
Contact members when said rotor is rotated. 

3. A high frequency switch for a fluid-tight 
transmission line comprising a fixed body portion 
having a plurality of apertures into which a plu 
rality of concentric transmission line conductors 
are terminated, said body having a conical aper 
ture located therein, a plurality of metallic con 
tact members insulatingly supported within said 
first mentioned apertures, a rotor member posi 
tioned within said conical aperture, the side 
walls of which are arranged to be in fluid-tight 
engagement within inner walls of said conical 
aperture of the fixed body, contact means insul 
latingly located within said rotor for contacting 
metallic members within said first mentioned 
apertures to complete a circuit between adja 
cent contact members when said rotor is rotated, 
and a spring tension member secured to said ro 
tor and having bearing means whereby said rotor 
is secured in gas-tight engagement with said fixed 
member. 

4. A high frequency switch for a fluid-tight 
transmission line comprising a fixed metallic 
body portion having a plurality of apertures in 
to which a plurality of concentric transmission 
line conductors are terminated, said body having 
a conical aperture located therein, a plurality of 
metallic contact members insulatingly supported 
within said first mentioned apertures, a rotor 
member positioned within said conical aper 
ture, the side walls of which are arranged to be in 
fluid-tight engagement within inner walls of said 
conical aperture of the fixed body, an operating 
knob Secured to said rotor, and contact means 
insulatingly located within apertures in said ro 
tor for contacting metallic members within said 
first mentioned apertures to complete a circuit 
between adjacent contact members when said 
rotor is rotated. - 

5. An ultra high frequency switch comprising a 
fixed body portion having apertures in which a 
plurality of concentric line conductors are lo 
cated, a conical aperture within said body, a con 
centric slot centrally located within said body 
and adjacent said conical aperture, a plurality 
of contact members, insulating means for re 
taining said contact members within said first 
mentioned apertures and located in a horizontal 
plane with respect to said fixed body portion and 
centrally with respect to said concentric slot, a 
conical member positioned within said conical 
aperture, contact means arranged to ride in said 
concentric slot, said contact means being insu 
latingly located within an aperture in said con 
ical rotor member for making electrical contact 
with certain adjacent metallic contact members 
in Said first mentioned apertures to complete a 
circuit therebetween when said rotor is rotated. 

6. A high frequency switch for a fluid-tight 
transmission line comprising a fixed metallic disc 
having a plurality of apertures radially extending 

transmission line comprising a fixed body por- 7s inward from the side wall thereof into which a 



4. 
plurality of concentric transmission line outer 
conductors are electrically terminated, said disc 
having a conical aperture centrally located 
therein and in a plane at right angles to said first 
mentioned apertures, a plurality of metallic con 
tact members insulatingly supported within said 
first mentioned apertures, a conical metallic rotor 
member positioned within said conical aperture, 
the side walls of which are arranged to be in 
fluid-tight engagement within inner walls of Said 
conical aperture of the fixed body, an operating 
knob secured to said rotor, and contact means 
insulatingly located within apertures in Said ro 
tor for contacting said metallic contact members 
within said first mentioned apertures to complete 
a circuit between adjacent contact members 
when said rotor is rotated. 

7. An ultra high frequency switch for selec 
tively connecting there different inner conduc 
tors of a concentric line comprising a fixed me 
tallic disc having three apertures radially ex 
tending inward from the side wall thereof into 
which three concentric transmission line conduc 
tors are electrically terminated, said disc having 
a conical aperture located therein, three contact 
members insulatingly located within said first 
mentioned apertures, a metallic conical rotor 
member positioned. Within Said aperture and hav 
ing an L-shaped contact member insulatingly 
supported within an L-shaped aperture in said 
rotor for contacting Said metallic contact mem 
bers which are located within said first men 
tioned apertures to complete a circuit between 
adjacent electrical contact members when said 
rotor is rotated. 

8. An ultra high frequency switch for selec 
tively connecting four different inner conductors 
of a concentric line comprising a fixed metallic 
disc having four apertures radially extending in 
Ward from the Side Wall thereof into which four 
concentric transmission line conductors are elec 
trically terminated, a conical aperture within 
said disc, four contact members insulatingly lo 

10 

5 

30 

40 

2,360,219 
cated within Said first mentioned apertures, a 
metallic conical rotor member positioned within 
said conical aperture and having an L-shaped 
contact member insulatingly supported within 
an L-shaped aperture in said rotor, a concentric 
line centrally located on One side of said conical 
rotor member, the outer conductor of said line 
being electrically terminated by being connected 
to Sadd metallic conical rotor member, the inner 
conductor of said concentric line having con 
nection means for contacting said metallic con 
tact members which are located within said first 
mentioned apertures to complete an electrical 

- circuit between said adjacent contact members 
When Said rotor is rotated. 

9. An ultra high frequency switch for selec 
tively connecting four different inner conductors 
of a concentric line comprising a fixed metallic 
disc having four apertures radially extending in 
Ward from the side wall thereof into which four 
concentric transmission line conductors are elec 
trically terminated, a conical aperture within said 
disc, four contact members insulatingly located 
within said first mentioned apertures, a metallic 
conical rotor member positioned within said coni 
cal aperture and having an L-shaped contact 
member insulatingly supported within an L 
shaped aperture in said rotor, a concentric line 
centrally located on one side of said conical rotor 
member, the outer conductor of said line being 
electrically terminated by being connected to said 
metallic conical rotor member, an operating knob 
Secured to said conical metallic rotor member and 
located at the opposite side from where the outer 
conductor of said concentric line is terminated, 
the inner conductor of said concentric line hav 
ing connection means for contacting said metal 
lic contact members which are located within 
said first mentioned apertures to complete an 
electrical circuit between said adjacent contact 
members when said rotor is rotated. 
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