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ing of Such circuits at ultra-high frequencies. the invention. 
In the usual radio frequency switching al 

2. 
ically superimposed a vacuum tube connected to 
the switch contact members, in accordance with 

Fig. 3 is an elevational view, in perspective, of 
rangement, the plate circuit of a vacuum tube is 5 a. Wafer type switch assembly illustrating the 
connected to a fixed switch contact member by 
means of a bus. 

mounting of a vacuum tube in accordance with 
in the Switching operation it is the invention. 

neceSSary to move a movable Switch contact 
member into conductive relation with at least, 

Fig. 4 is a schematic diagram of an oscillator 
circuit including a representation of the variable 

two of three or more fixed contact members. 10 plate to ground capacitor included in Fig. 3. 
The minimum Switching operation, therefore, in Prior art practice in the switching of radio 
volves the use of two sliding contacts. In cir- frequency circuits is illustrated in Fig. 1 in which 
Cuits in which the grid element must simulta 
neously be Switched, two 

sliding contacts for any switching operation. 

there is shown a section of a wafer type switch, 
more sliding contacts the section being composed of an annular outer 

are involved, making a minimum total of four lij wafer to of non-conductive material, having co 
axially mounted thereon a center switch Wafer 

in the normal low frequency operation of radio likewise of non-conductive material. 
frequency circuits, the presence of these sliding 
contacts is not too important. At the high fre 

The 
center wafer is provided with a continuous 
peripheral groove which is not shown, into which 

quencies, however, the variation in contact re- 20 extend, from the Outer wafer b, a plurality of 
Sistance with time, due to wear and chemical 
reduction of the contact surfaces, places limits 
on the usefulness of the familiar wafer type 
Switch. In addition the length of the connec 

projections 2, which secure the two Wafers to 
gether for relative rotation about a common axis. 
Formed axially of the center wafer, is a non-cir 
cular opening 4, through which a central shaft 

tions from the tube elements to the switch con- 25 of the Switch assembly is normally extended for 
tacts limits the upper frequency at which the air 
rangement may be successfully employed. 

It is an object of this invention to provide a 
radio frequency switching arrangement which 

the rotation of the center wafer. 
section is normally combined with other sections 
to form a complete switch assembly as illustrated 
in Fig. 3, the outer wafers of each section being 

Such a SWitch 

may be successfully employed at higher frequen- 30 threaded upon a pair of rods 5 to form the fixed 
cies than prior devices of this nature. 

It is another object of this invention to provide 
a radio frequency switching arrangement in 
which the number of sliding switch contacts is 
reduced from that necessary to prior practice. 

It is a further object of this invention to pro 
vide a radio frequency switching arrangement, 
in which the length of leads from the tube ele 

3 5 

portion of the assembly. 
The Section shown in Fig. 1 is constructed fo 

the simultaneous switching of the plate and grid 
circuits of a vacuum tube. 
outer wafer 0 is provided with a pair of contact 
members 6 and 7 which are shown as connect 
ed, respectively, to a pair of coils 8 and 9, form 
ing portions of resonant circuits tuned to dif 

For this purpose the 

ments to the Switch contact members is con- ferent frequencies. A coacting contact member 
siderably reduced. 40 20 is carried by the center wafer. 
The objects and advantages of the invention 

are realized by a switching arrangement in which 

This men 
ber has a projecting portion 2 which may be 
brought into contact with either of contact 

the vacuum tube, whose elements are to be con- members 6 or 7. The member 20 is provided 
nected to the Switch contact members, is mount with an arcuate portion 22, which at all times 
ed axially upon the center shaft of the familiar 45 makes contact with the contact member 23 car. 
wafer type switch. The socket for the acquisi 
tion of the tube is built as an inherent part for 
the center Switch wafer. 

in the drawings: 
Fig. 1 is a circuit diagram of a portion of a, 

radio frequency circuit including a plan view of 
one section of a wafer type switch, constructed 

ried by the outer Wafer. 
23 is connected to the anode of a vacuum tube 
24 by bus connection 25. 
The Outer wafer to also carries three other 

5 () contact members 26, 27, and 28. 
a contact member 29, carried by the inner wafer, 
the contact members 26 and 27 are connected, 

The contact member 

Coacting with 

in accordance with prior art practice. respectively, to coils 30 and 3 ?, forming portions 
Fig. 2 is a plan view of a section of a wafer type 

switch similar to that of Fig. 1, having schemat 5 5 
of resonant circuits of different frequencies and 
the contact member 28 is connected to the grid 
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of the tube 2. 
contact member 29 may be brought into contact 
With either members 26 or 27, while the arcuate 
portion of the member 29 is in continuous con 
tact with the member 23. It can be seen from 
this figure, that for any switching operation with 
the switch arrangement with the type shown in 
Fig. 1, a minimum of four siding Switch con 
tacts is required. 

Fig. 2 shows an arrangement in accordance 
with the invention in which the vacuum tube 24 
is mounted axially of the center wafer . The 
contact members 29 and 29 are shown as in Fig. 
'1, coacting with the fixed contacts 6, and 26, 
27, respectively, in the same manner as in Fig. 1. 
The anode and the grid of tube 24 are shown aS 
connected directly, by fixed connections, to the 
hembers 2 and 29 respectively. The Cathode 
of the tube 24 is likewise shown as connected 
directly to a contact member 32 of the same type 
as members 2 and 28. This is desirable at 
ultra-high frequencies whether the circuit in use 
requires cathode switching or not, since it eliini 
nates a long cathode lead. The projecting por 
tion of the contact, nenber 32 is shown in COr 
acting relationship with a pair of fixed contacts 
S3 and 34, carried by the outer wafer, and which 
are available for cathode switching if the cir 
cuit requires it. It can be seen from this figure, 
that the number of sliding contacts required for 
the Switching of each tube element is reduced to 
One So that, even with Cathode Switching, the 
total number of sliding contacts required is 
three. 

Fig. 3 illustrates the physical mounting al 
rangement for the tube 24 in a Switch assembly. 
The section upon which the tube is mounted, in 
cluding the outer wafer and the inner wafer 

, is located centrally between two ends sections 
and 4, the three sections being coinbined into 

a unitary assembly by the rods 5. Extending 
axially through the Section 4 is a hollow shaft 
42 which is rotatable in a bearing member 43 
formed at the center of the section. The Outer 
end of the Shaft 2 tellinates in a knurled knob 
44 by which the shaft may be manually rotated. 
The inner end of the shaft 42 terminates in a 
cylindrical element A5, having one side Open. 
The end plate 3 of the cylindrical element 45 
which is nearest, the center Switch Section acts as 
a tube Socket for receiving the tube 24 which is 
shown in place. The end plate 46 may be formed 
of insulating raterial and is provided With clips 
for receiving the base pias of the tube. The 
proper clips are extended to the contact elements 
carried by the inner wafer of the center see- 5. 
tion, One Such extension being ShoWn at 4 con 
necting to contact element 20. A Second clip ex 
tension 43 is ShoWn connected to the contact ele 
ment 29. A shaft 49 extends axially of the assen 
bly through a bearing element 50, formed at the 
center of Section . The inner end of this shaft 
Section extends through the inner wafer and 
is fixed to the end plate 46 of the cylindrical ele 
ment 33. This shaft Section is likewise hollow 
and is shown provided With an Cpening to receive 
the heater Wires 5 and 52 of the tube 24. The 
two shaft Sections 2 and 49 together with the 
cylindrical element is forin a Solid center men 
ber which is rotated by the knob 44 to move the 
center wafer in the Switching of the tube 24. 

Extending through the hollow shaft A2 is a 
Smaller shaft 53 carrying at its inner end a cup 
shaped metallic shell 54 dimensioned to enclose 
the end of tube 24, and terminating at its Outer 

The projecting portion of the 

5 

O 

15 

43 

is 3 

4. 
end in a small knob 55. The metallic Shell Si 
forms a capacitive element between the anode of 
the tube 24 and ground, the Switch assembly being 
essentially grounded. The knob 55 provides a 
means by which this capacity may be varied. This 
can be accomplished either by pushing the kilo) 
in or out or by providing a threaded connection 
between the shaft 53 and the shaft 2. Such an 
arrangement is of value in a circuit Such as the 
Hartley oscillator circuit illustrated in Fig. 4 in 
which the capacity between plate and ground is 
shown in dotted lines. 
What is claimed is: 
1. A radio frequency switching arraingeistent 

comprising a first switch element carrying Con 
tact members, a second Switch element Califying 
at least one contact member, means indu:)ting 
said second switch element for rotational ao Ve 
ment rendering the contact member of Said Secoin? 
Switch element translatable between contact With 
alternative ones of Said contact, niemibers carried 
by said first, SWitch element, a Socket heinber for 
an electron discharge tube fixedy Secured to Said 
second Switch element for movement, thereWitti, 
Said socketinenber having Spaced prong nine:berS 
corresponding to the electrode termitials of Said 
tube, and means conductively connecting One of 
the proling members of Said Socket to Said contact, 
lenber carried by Said Second SWitch element. 
2. A radio frequency switching arrangement 

connprising a first SWitch element carrying con 
tact members, a second Switch element carrying 
at least Ole contact member, means mounting 
Said Second Switch element for rotational move 
ment With respect to said first SWitch element, 
thereby rendering the contact ember of Said 
Second SWitch element translatable between con 
tact. With alternative Ones of Said contact nein 
bers carried by Said first SWitch element, a Socket 
member for an electron discharge tube fixedy 
Secured to said Second SWitch element for nove 
rent thereWith, said Socket member having 
Spaced prong meinbers corresponding to the eiec 
trode terminals of Said tube, means conductively 
connecting one of the prong members of Said 
Socket to Said contact nenber carried by Said 
second SWitch element, and means connected to 
Said Second Switch element for the rotation there 
of. 

3. A radio frequency SWitching arrangement 
comprising a first SWitch eleinent carrying a plu 
rality of contact members, a Second SWitch ele 
ment carrying at least Oile contact nenbei, 
means mounting said second SWitch element, for 
rotational noverinent With respect to Said first 
SWitch element thereby reindering the contact 
member of Said Second SWitch element translat 
able betWeen contact With alternative Ones of Said 
contact members carried by Said first element, a. 
Socket member for an electron discharge tube 
fixedly Secured to said second Switch element for 
movement thereWith, Said Socket member having 
spaced prong members corresponding to the elec 
trode terminals of Said tube, neans conductively 
connecting one of the prong members of Said 
Socket to said contact nember carried by Said 
Second SWitch element, a shaft extending along 
Said axis of rotation of Said elements, and neans 
Connecting Said Shaft to Said Second Switch ele 
inent for the rotation thereof. 

4. A radio frequency Switching arrangement 
comprising a first switch element carrying con 
tact members, a second switch element carrying 
at least one contact inember, means mounting 
Said Switch elements for relative rotational move 
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ment about a common axis thereby rendering the 
contact member of said second element trans 
latable between contact with alternative ones of 
said contact members carried by said first Switch 
element, an electron discharge tube mounted on 
said second Switch element for movement there 
with, one of the electrodes of said tube being Con 
ductively connected to said contact member car 
ried by said second Switch element, a housing ex 
tending around said tube and connected to said 
second switch element for movement therewith, 
and means connected to said housing and Oper 
able to rotate said housing, said tube, and said 
second switch element to secure translation of 
the contact member carried by Said Second mem 
ber between said alternative ones of said contact 
members carried by said first Switch element. 

5. In a radio frequency switching arrangement 
including a wafer type switch assembly for 
switching the electrodes of an electron discharge 
tube between various circuit connections, said 
assembly including a fixed annular Wafer carry 
ing contact members constituting said circuit 
connections and a center Wafer Supported for 
coaxial rotation with respect to said annular 
wafer and carrying contact members movable 
by said coaxial rotation between Said contact 
members carried by said annular Wafer: means 
for mounting said tube in said Switch assembly 
for rotation with said center Wafer, said means 
comprising a tube socket secured to said center 
Wafer for rotation therewith, a plurality of clips 
in said socket for receiving the base pins of Said 
tube, means connecting at least one of Said clips 
to one of said contact members carried by Said 
center wafer, and means extending to the exterior 
of said Switch assembly for rotating Said center 
Wafer. 

6. In a radio frequency SWitching arrange 
ment including a wafer type SWitch assembly for 
switching the electrodes of an electron discharge 
tube between various circuit connections, said 
assembly including a fixed annular wafer carry 
ing contact members constituting said circuit 
connections and a center Wafer Supported for 
coaxial rotation with respect to said annular 
wafer and carrying contact members movable 
by said coaxial rotation between said contact 
members carried by said annular Wafer: means 
for mounting said tube in Said Switch aSSembly 
for rotation with said center Wafer, Said means 
comprising a tube socket secured to said center 
wafer for rotation therewith, a plurality of clips 
in said socket for receiving the base pins of Said 
tube, means connecting at least one of Said clips 
to one of said contact members carried by Said 
center wafer, a shaft extending axially of Said 
assembly, said shaft being secured to said center 
wafer and said tube socket for movement there 
with, and means located exteriorly of Said as 
sembly, said means being connected to said shaft 
for the rotation thereof. 

7. In a radio frequency switching arrangement 
including a wafer type switch assembly for 
switching the electrodes of an electron discharge 
tube between various circuit connections, said 
assembly including a fixed annular Wafer carry 
ing contact members constituting said circuit 
connections and a center Wafer Supported for 
coaxial rotation with respect to Said annular 
wafer and carrying contact members movable 
by said coaxial rotation between said contact 
members carried by said annular Wafer: means 
mounting said tube in said switch assembly for 
rotation with said center wafer, means connect 
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6 
ing at least one of the electrodes of said tube to 
One of Said contact members carried by said 
center wafer, and means extending exteriorly 
of Said assembly for rotating said center wafer. 

8. In a radio frequency switching arrangement 
including a wafer type switch assembly for 
Switching the electrodes of an electron discharge 
tube between various circuit connections, said 
aSSembly including a fixed annular wafer carry 
ing contact members constituting said circuit 
Connections and a center wafer Supported for 
coaxial rotation with respect to said annular 
Wafer and carrying contact members movable 
by Said coaxial rotation between said contact 
members carried by said annular wafer: means 
mounting said tube in said Switch assembly for 
rotation with said center wafer, said means com 
prising a tube socket and a housing secured there 
to and extending around said electron discharge 
tube when the latter is in place on said socket, 
Said Socket including means connecting at least 
One of the electrodes of said tube to one of said 
contact members carried by said center wafer, 
and a shaft connected to the end of said hous 
ing remote from said socket and extending along 
the axis of rotation of said center wafer. 

9. In a radio frequency switching arrangement 
including a wafer type switch assembly for 
Switching the electrodes of an electron discharge 
tube between various circuit connections, said 
aSSembly including a fixed annular wafer carry 
ing contact members constituting said circuit 
connections and a center wafer supported for co 
axial rotation with respect to said annular wafer 
and carrying contact members movable by said 
coaxial rotation between said contact members 
carried by said annular wafer: means mounting 
Said tube in Said Switch assembly for rotation 
with said center wafer, said means comprising 
a tube Socket and a housing secured thereto and 
extending around said electron discharge tube 
When the latter is in place on said socket, said 
Socket including means connecting at least one 
of the electrodes of said tube to one of said con 
tact members carried by said center wafer, a 
shaft connected to the end of said housing re 
mote from said socket and extending along the 
axis of rotation of said center wafer, a metallic 
element located within said housing adjacent 
the anode of Said tube and forming therewith a 
capacitive structure, and means for varying the 
relative positions of said metallic element and 
Said anode. 

10. In a radio frequency switching arrange 
ment including a wafer type switch assembly 
for Switching the electrodes of an electron dis 
charge tube between various circuit connections, 
Said assembly including a fixed annular wafer 
carrying contact members constituting said cir 
cuit connections and a center wafer supported 
for coaxial rotation with respect to said annular 
Wafer and carrying contact members movable 
by Said coaxial rotation between said contact 
members carried by said annular wafer: means 
mounting said tube in said switch assembly for 
rotation with said center wafer, said means com 
prising a tube Socket and a housing secured there 
to and extending around said electron discharge 
tube when the latter is in place on said socket, 
Said Socket including means connecting at least 
one of the electrodes of said tube to one of said 
contact members carried by said center wafer, a 
hollow shaft connected to the end of said hous 
ing remote from said housing and extending 
along the axis of rotation of said center wafer 
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to the exterior of said assembly, a cup-shaped 
metallic element dimensioned to enclose the 
upper end of said tube, said metallic element be 
ing positioned within said housing and a shaft 
connected to Said metallic element and extending 
through said hollow shaft to the exterior of Said 
assembly, the last named shaft being provided 
With means by Which the relative positions of 
said metallic element and Said tube may be 
altered. 

11. A wafer-type switch assembly including 
three Wafer-like Sections held in Spaced relation 
in mutual parallelism by a pair of rods connected 
between like points on the peripheries of Said 
Sections, the central of said sections comprising 
an Outer annular Wafer carrying contact mem 
bers and an inner wafer Supported for coaxial 
rotation with respect to said annular wafer, said 
inner Wafer carrying at least one contact member 
translatable by Said coaxial rotation between al 
ternative Orles of Said contact members carried 
by said annular Wafer, lineans mounting an- elec 
tron discharge tube upon. Said inner Wafer for 
rotation thereWith, said eans comprising a tube 
Socket mounted for rotation with said inner 
Wafer and a tube housing Secured to said socket, 
means conductively connecting one of the elec 
trodes of said tube to said contact raember car 
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8 
ried by said inner wafer, a pair of shaft sections, 
each journalled in a respective one of said Sec 
tions, one of said shaft sections being rigidly 
Secured to said housing and the other being rigid 
ly Secured to said tube socket, said other shaft 
section passing through and being keyed to said 
inner wafer, whereby said shaft sections, said 
tube socket, said inner wafer and said tube hous 
ing are rotatable as a unit to Switch the contact 
carried by said inner wafer between alternative 
ones of the contacts carried by said annular 
Wafer. -- 

12. A Wafer-type SWitch assembly as claimed 
in claim 11, the said other shaft section being 
hollow and the heater conductors of said tube 
being led through the interior thereof to the ex 
terior of Said assembly. 

JAMES F. GORDON. 
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