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[57] ABSTRACT 

A switch system for interconnecting a plurality of co 
axial input lines with a plurality of coaxial output lines 
is disclosed. The lines are crossed in a matrix with a 
rotatable switch means mounted at each cross point. 
Each of the rotors provide straight through connec 
tions for the input and output lines at one angle of ro 
tation. The switch means has mechanical and electri 
cal interlocks to prevent multiple connections to any 
given input or output line. The switch system also in 
cludes means for grounding the unused contacts and 
the unused inactive line sections remaining in the ma 
trix after an interconnection has been made. The ma 
trix is formed of a plurality of interchangeable mod 
ules to allow quick and convenient expansion of the 
matrix when needed‘ 

20 Claims, 11 Drawing Figures 
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RADIO FREQUENCY MODULAR SWITCH 
SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a switch system to 

use in coupling a plurality of transmitters or receivers 
to any one of a plurality of antennas. These switch sys 
tem must be able to handle relatively large power in 
puts and loads and must be capable of selectively 
switching from one power input to any one of a plural 
ity of loads quickly and conveniently. In the past, trans 
mitters have been connected to various antennas to 
permit scheduling of variations in antenna characteris 
tics. The interconnections required are complex and 
expensive, and have generally been obtained by coaxial 
cables with suitable connectors such as coaxial patch 
cords. These coaxial cables and connectors have been 
awkward to use and have required excessive time for 
each change. 

2. Description of the Prior Art 
In an attempt to solve the above problems, a number 

of various switch systems have been developed to pro 
vide quick and convenient coupling between a plurality 
of transmitters and a plurality of ?eld antennas. Gener 
ally speaking, the switch systems use a cross matrix 
wherein a plurality of input lines are arranged parallel 
to one another, and a plurality of output lines are 
spaced apart from the input lines and arranged perpen 
dicularly to the input lines to form the matrix. Various 
means have been proposed by the prior art to couple 
and uncouple the input and output lines. 
One of these prior art switch systems is disclosed in 

U.S. Pat. No. 3,223,812. This patent discloses a cross 
matrix with a plurality of input lines and a plurality of 
output lines running parallel to one another and 
crossed in a matrix arrangement. Plungers are used at 
the intersecting points to provide through connections 
or interconnections between input and output lines. 
Another type of switch system is disclosed in U.S. 

Pat. No. 3,666,902 which discloses a switch system 
with a plurality of input and output lines arranged in a 
matrix, and a plurality of rotatable connectors. In this 
patent, applicant has disclosed a system for preventing 
the inadvertent interconnection of more than one input 
line to a given output line, or more than one output line 
to a given input line. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
switch system for interconnecting a plurality of coaxial 
input lines with a plurality of coaxial output lines. It is 
particularly intended for use in a radio frequency spec 
trum.'and relates to the switching of connections be 
tween coaxial cables wherein the characteristic imped 
ance of the switch system generally conforms to the 
corresponding impedance of the connecting coaxial ca 
bles. The present invention is intended to provide a 
switch system for a source or load transfer wherein a 
given input line is connected to a given output line in 
a cross bar matrix con?guration. 

It is another object of this invention to provide a 
switch system capable of very fast switching wherein 
the switch system may transfer the inupt power to a 
given antenna load level to the highest power quickly 
and conveniently. ' 
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It is an object of the present invention to provide 

means for an RF switching system having a new and 
novel con?guration for the rotor and strip line sections 
of the coaxial matrix. This new and novel construction 
provides a long contact life having a mean time be 
tween failures which is much greater than that existing 
in the present prior art switches. It is another object of 
this invention to provide a grounding means for 
grounding the unused rotor contacts to reduce to a 
minimum the “cross talk" between crossing but uncon 
nected input and output lines. When the crossing lines 
are interconnected within the matrix, the grounding 
means then provide a ground for the unused strip line 
sections to prevent resonance and “flash over” from 
the unused line sections to ground. 

It is another object of the present invention to pro 
vide a mechanical configuration for the rotor and strip 
line sections that will prevent the inadvertent connec 
tion of more than one source line to a given output line, 
or more than one output line to a given input line. It is 
another object of the present invention to provide a 
switching matrix having a plurality of coaxial conduc 
tors rather than strip line or bus connectors. 

It is another object of the present invention to pro 
vide a switch system having a modular con?guration 
wherein the matrix is formed of a plurality of inter 
changeable modules to allow quick and convenient ex 
pansion of the matrix as desired. Another object of the 
present invention is to provide a separate electrical in 
terlock system to prevent inadvertent actuation of an 
RF switch without ?rst shutting down the transmitter. 
The interlock system is constructed to “mimic” or par 
allel the RF. circuit to provide interlock protection 
that corresponds to the RF ?ow path established from 
input to output. The interlock system may also be con 
nected to continuing antenna switches outside the 
switch system to provide additional protection for the 
transmitters. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an isometric and partially cross sectioned 
view of the switch system of the present invention illus 
trating a switch matrix having two inputs and three out 
puts. 
FIG. 2 is a diagrammatical and isometric view illus 

trating the con?guration and operation of the matrix 
and its rotary contactors. 
FIG. 3 is an electrical schematic view of the matrix 

illustrated in FIG. 2. 
FIG. 4 is a partially cross sectioned view of the rotary 

contactor of the present invention. 
FIG. 5 is an isometric and partially cross sectioned 

view of the mechanical electrical interlocks. 
FIG. 6 is an isometric view of the internal strip line 

section. 
FIG. 7 is a cross sectioned plan view illustrating the 

grounding means for grounding the unused contacts 
and the inactive strip line sections. 
FIG. 8 is an isometric view of the switch system cabi 

net, its controls, its input and its output lines. 
FIG. 9 is a partially cross sectioned plan view of the 

present invention illustrating the connection to a coax 
ial output. 
FIG. 10 is an isometric view of the structural compo 

nents used in the modular construction of the present 
invention. 



3,873,794 
3 

FIG. 11 is a partial plan view and partially cross sec 
tioned view illustrating the modular con?guration of 
the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The present invention relates to an electric switch for 
use singly, or in a matrix con?guration to interconnect 
any one of a number of coaxial input lines to any one 
of a number of coaxial output lines. The switch pro 
vides an interconnection without leaving inactive strip 
line sections which would ?oat within the system and 
arc or ?ash over to ground in the event of self reso 
nance. 

As illustrated in FIG. 1, the switch system comprises 
a base member III, a switch matrix consisting of a plu 
rality of coaxial input lines 112 and 13 and a plurality of 
coaxial output lines 14», I5 and 16. A plurality of rotat 
able contactors 20-25 (not shown in FIG. l) are rotat 
ably mounted within the base member II for connect_ 
ing any given input line section to any given output line 
section at each cross over point. Rotor 20 has ?rst and 
second rotary positions, with the ?rst position provid 
ing a through connection for the input line l2 and out 
put line 16 and a second rotary position for providing 
an interconnection between input line 12 and output 
line 16. 
The switch system also provides means for providing 

mechanical and electrical interlocks to prevent the in 
terconnection of more than one output section to any 
given input section or more than one input section to 
any given output section. The electrical interlock 
means provides for shutdown of the transmitter in the 
event the ?eld antenna is changed. 

In the embodiment illustrated in FIG. l, the input line 
12 is connected to a plurality of coaxial input strip line 
sections 150 and 16a. The output line 16 is associated 
with a plurality of coaxial output line sections I8 and 
19. The remainder of this cross over matrix will be fur 
ther illustrated and described with respect to FIG. 2. 
Each of the rotatable contactors 20-25 has a pair of 
through contact means 26 and 27 (illustrated for rotor 
20) and a single cross connect contact means 25. As 
illustrated, rotor 20 is in a cross connect position and 
provides an interconnection between input line 12 and 
output line 16. 
The corss over matrix, the line sections, and the ro 

tatable contactors are illustrated diagrammatically in 
FIG. 2. A transmitter input line 12 is fed to a plurality 
of strip line sections 30-32. A coaxial input line 13 is 
fed to a plurality of strip line sections 33, 36 and 35. 

Similarly, the output line sections are also associated 
with a plurality of strip line sections with output line M 
being associated with strip line sections 36, 37 and 35. 
Output line 15 is associated with strip line sections 39, 
40 and 41 while output line 16 is associated with strip 
line sections 170, 18 and 19. 
Two signal paths are illustrated by dotted lines in 

FIG. 2. The ?rst is illustrated by dotted line A and the 
second by dotted line B. 
As illustrated, the incoming signal present on coaxial 

input 12 is fed through input strip line section 30, ro 
tary contactor 25, strip line section 31, rotary contac 
tor 22, strip line section 32, and rotary contactor 26. 
Rotary contactor 20 has been moved from a through 
connect position to an interconnect or “cross-connect" 
position and electrical contact is made between the 
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strip line section 32 and output line section 15 of the 
output line 16. This connection is established through 
the single cross connect contact means 25 which is 
mounted on the rotary contactor 20. 

Similarly, the input line signal present on coaxial line 
13 is transferred down strip line section 33, rotary con 
tactor 24, strip line section 36, to rotary contactor 23. 
The signal is then interconnected to output line 15 
through rotary contactor 23 and strip line section 40. 
The signal then passes from strip line section 40 
through rotary contactor 21 to strip line section 39. 
Each of the rotary contact members 20-25 has a first 

and second rotary position. In the first rotary position 
they establish through connections between the strip 
connectors, and in the second rotary position they es 
tablish transverse connections which interconnect the 
input and output lines. 
This is illustrated schematically in FIG. 3 where 

transmitter 56 is interconnected with antenna 543. 
Transmitter 51 is interconnected with antenna 57, 
transmitter 52 is interconnected with antenna 56, and 
transmitter 53 is interconnected with antenna 55. The 
cross over indicated at 55 refers to a through connec 
tion between the strip line sections 59 and 60 and a sec 
ond through connection between strip line sections 611 
and 62. At that point in the matrix, the rotary contactor 
positioned between strip line sections 59—62 is turned 
to its “through" position. The upper portion (repre 
sented by through contact 22a on contactor 22 is estab 
lishing a through connection between strip line sections 
59 and 66 while the lower through connector (repre 
sented by through connector 22b on rotor 22) is estab 
lishing contact between strip line sections 61 and 62. 
The interconnect or cross connect is illustrated at 63. 

In this position, the rotary contactor 63 has been 
turned to its interconnect position. In this position. 
electrical contact has been made between transmitter 
51 and antenna 57 by the interconnect contact (illus 
trated as 28 on rotor 20). Strip line section 64 is electri 
cally connected to strip line section 65 by means of the 
interconnect contact 23. As will be hereinafter illus 
trated, each of the inactive strip line sections remaining7 
after an interconnection (illustrated by numerals 66, 
67, 68, 69, 70 and 71) is grounded. The means for 
grounding these inactive lines will be hereinafter dis 
cussed with respect to FIG. 7. 
The construction of the rotary contactor makes it im 

possible to have both a through connect and an inter 
connect position at the same time. Thus when an inter 
connection is made, it breaks the through connect 
which was previously established. Thus, when transmit 
ter 50 is connected to line 54, it becomes impossible to 
interconnect it with any of the other antennas since the 
connection is broken as illustrated at 72. If one were to 
turn rotary contact 58 from its through position to its 
interconnect position, it would interconnect transmit~ 
ter 52 with antenna 54, but would simultaneously dis‘ 
connect transmitter 50 from the strip line leading to an 
tenna 54. Thus the design and construction of the ro 
tary contactor means makes it impossible to have more 
than one input line feeding into an output line, or more 
than one output line receiving signals from a single 
input line. An inadvertent choice on the part of the op 
erator may select the improper antenna for a given 
transmitter, but it will not impose the load of two trans 
mitters onto a single line. Similarly, an inadvertent 
choice in the selection of antennas, will result only in 
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the selection of an improper antenna, and will not re 
sult in the imposition of two antennas upon a single 
transmitter. 
The rotary contactor means is illustrated in FIG. 4. 

This means is mounted within base member 11 at each 
cross over point for establishing through connections 
for any given cross over of input and output lines, or a 
cross connection between an input and ‘its related out 
put line. In FIG. 4, an input strip line section is gener 
ally indicated by the numeral 80 and the output lines 
section is indicated by this numeral 81. The rotating 
contactor has a central shaft 82 having an epoxy glass 
core 82 and a te?on sheath 83 for RF. insulation. It is 
necessary to form the shaft material of a material that 
is resistant to high frequency surface conduction. Sili 
con glass is one material which has been found to be 
quite suitable, and epoxy glass having a rating of G40 
or higher is also suitable. The exterior sheath of te?on 
83 is provided for additional insulation. The shaft ex 
tends through an opening 11a in the base plate, and 
rests on retaining means 84 which is bolted to the inter 
rotor contactor housing 85. Each of the strip line sec 
tions 81 and 81a is housed within a coaxial line section 
86 (for strip line 81) and 86a (for strip line 81a). These 
strip lines are spaced from their coaxial housings by 
means of ceramic spacers. The shaft 82 extends 
through openings 85a and 86a in the rotor contactor 
housings. The upper end of shaft 82 is fixably secured 
to a shaft extension 87 by means of pin 88. This shaft 
extension and pin 88 are provided to assist in the re 
moval of the rotor, or the face plate, in the event one 
desires to repair or modify the switch matrix. In the 
event the rotor is to be removed for servicing, the rotor 
contact housing 85 is removed, and the entire rotor will 
slide (downwardly in FIG. 4) out for removal. A recip 
rocating collar means 89 is fitted over the upwardly ex— 
tending portion of shaft 87 and extends through 
bracket means 90. Bracket means 90 is fixably secured 
to base member 11 by means of through bolt 92, stand 
off spacer. 91, and the inter rotor contact housing 85. 
The support means for this bracket, (including stand 
off spacers 91 and 93) are more fully illustrated in FIG. 
5. The control knob 94 for the rotary contactor is ?x 
ably attached to reciprocating collar 89 which is in turn 
keyed to shaft extension 87. Thus, the angular rotation 
of knob 94 will rotate shaft 82 and the switch contacts 
carried thereon. The angular rotation of shaft 82 and 
the keying of collar 89 to shaft extension 87 are accom 
plished by pin 95 which is securely ?xed at points 95a 
and 95b in collar 89. This pin passes through a slot 96 
formed in shaft extension 87. Thus, pin 95 is pinned in 
conventional manner in collar 89, but passes through 
an elongate slot 96 in shaft 87. This elongate slot, to 
gether with the reduced diameter 97 of shaft 87 allows 
the knob and the reciprocating collar 89 to traverse 
downwardly in the direction of arrow C as indicated in 
FIG. 4. The amount of reciprocation is governed by the 
length of the reduced diameter 97, the length of slot 96, 
or both. The shoulder means 97a provides a stop for 
the downward reciprocating motion of collar 89. 
The upward reciprocating motion of shaft 89 is lim 

ited by bracket 90. Collar 89 and control knob 94 are 
biased upwardly by means of spring 99 to cause pin 95 
to firmly engage the underside of bracket 90. As illus 
trated in FIG. 5, bracket 50 has two elongate slots 100 
and .101 formed therein to receive pin 95. The location 
of slots 100 and 101 determine the two angular posi 
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6 
tions of shaft 82 and its associated switch contacts. 
They also provide a mechanical lock for the angular 
position of shaft 82 to hold the shaft ?rmly in place at 
either of the two aforesaid positions. When it is desired 
to change the rotating contactor from one position to 
another. control knob 94 is depressed downwardly 
which moves pin 95 out of engagement with slot 101, 
and the shaft is then rotated in a counterclockwise 
manner (as illustrated by the arrow D) to bring the pin 
95 into registration with the slot 100. The control knob 
is then released, and spring 99 will bias the reciprocat 
ing collar 89 upwardly and carry pin 95 into engage 
ment with slot 100. The control shaft is then rigidly 
locked in its second angular position. 
Bracket 90 also carries two pairs of microswitches 

102 and 103 which have actuating arr'ns 104 and 105 
positioned directly above the slots 100 and 101. Thus, 
as pin 95 engages the slots 100 and 101, it also engages 
the operating arms 104 and 105 of each pair of micro 
switches. The biasing means 99 exerts a continual bias 
on pin 95 and causes it to activate switches 102 and 
103 when pin 95 is placed in slots 100 and 101. Thus 
the arrangement shown in FIG. 5 provides an electrical 
interlock for the rotary contactor illustrated in FIG. 4. 
The micro-switches are connected to relays at the 
transmitter location to de-energize the transmitters in 
the event one of the switch contactors is rotated while 
the transmitter is on the line. This safety feature pre 
vents the damage to the equipment that would result 
from attempting to shift from one antenna load to an 
other while the equipment is on line. The ?rst pair of 
microswitches 102 comprises an interconnect interlock 
switch and a read out switch. The interconnect micro 
switch enables the interlock system to follow the R.F. 
system when the rotor is rotated to the interconnect po 
sition. The read out switch indicates that the intercon 
nection has been made. The second pair of micro 
switches 103 provide through connections for the inter 
lock circuitry. v 

The rotary contactor carries a pair of through 
contact means 26 and 27 which are adapted to engage 
the strip line sections 80 and 81. In addition, it carries 
a single cross contact means 28 having a pair of contact 
rods 28a and 28b extending outwardly from the mount 
ing hub 28. These rods are arcuately spaced 90° from 
one another around the axis of rotation of shaft 82. The 
through contact means 26 and 27 each define a pair of 
contact points with each of the points lying on a cir 
cumference which surrounds the axis of rotation of 
shaft 82. Each of the points on each contact are spaced 
90° from the cross connect contact point. 
The spacing of these contact points is illustrated in 

FIG. 7. FIG. 7 is a cross sectional view of two rotary 
contactors and their associated strip lines at a level 
equivalent to the section lines 7-7 in FIG. 4. In FIG. 
7, the through connect contact 26 is providing a 
through connection between strip line section 81 and 
strip line section 81a. The same position is illustrated 
in FIG. 4. In the preferred embodiment, the through 
contact means is constructed of a single piece of con 
ductive metal having three contact points, 110, I11, 
and 112 spaced about a circumference which sur 
rounds the axis of rotation for shaft 82. Likewise, the 
rod 28a also lies on this same circumference of rota 
tion. As illustrated in the upper portion of FIG. 7, the 
rotary contactor is providing a through connection be 
tween strip line section 81 and 81a, while the cross con 
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nect rod 280 is grounded by means of ground connec 
tor 113. 
The lower portion of FIG. 7 represents the second ro 

tary position of the rotary contactor. In this position, 
the upwardly extending rod 28a is now in electrical 
contact with strip line section 810. The through con 
nect contact means 26 is now contacting only strip line 
section 81b, and does not provide a through connection 
between strip line 61a and strip line 31b. As a result, 
the through continuation of the matrix is broken by the 
rotary contactor illustrated in the lower portion of FIG. 
7. At this point, an interconnection is made between 
the input and output lines by means of contact rod 28a, 
hub 23 and lower contact rod 23b. The inactive line or 
the remaining portion of the matrix indicated by strip 
line section 31b is now grounded by ground contact 
114. This prevents any unwanted arcing or ?ashover 
caused by large sections of a load line resonating within 
the coaxial element. The proximity of the cross connect 
contact rods 28a and 28b to the through contacts may 
provide a capacitive or inductive coupling between the 
matrix lines. This coupling may result in undesirable 
cross talk between the matrix lines. This “cross talk” is 
eliminated by grounding the cross connect contact 
member with ground connector 113. The connector 
113 is so arranged as to ground either the cross connect 
contact member or the inactive strip line section, de 
pending on the position of the rotary contactor. 
The input and output strip lines are formed from a 

plurality of strip line sections generally illustrated in 
FIG. 6. Each strip line section contains a central bus 
member 115, a pair of standoff insulators 116 and 117 
and a pair of resilient contact plates 113 and 119. The 
standoff insulators are secured to the bus connector 
115 by means of screws 120 and 12. The resilient 
contact plates 113 and 119 are formed of two 0.005 
inch beriliam copper straps that have been plated with 
a high conductivity metal such as pure copper or silver 
and then gold flashed to prevent oxidation and retain 
surface conductivity. 
The service life of the contacts is extended by using 

a berilium-copper alloy and a relatively small angle of 
de?ection. The angle of de?ection is maintained within 
the limit of perfect elasticity for the alloy. The distance 
between the points of suspension for the spring 
contacts is substantially larger than the deflection of 
the contact when engaged by the rotor contact. This 
large ratio of spring suspension length to spring de?ec 
tion distance prevents the device from exceeding the 
limit of perfect elasticity for the alloy. This results in a 
greatly extended spring life for the contacts. 
The standoff insulators 116 and 117 are formed of a 

ceramic material having a rating of L-5 or higher, or 
may be formed of te?on. In the preferred embodiment, 
the ceramic insulators 116 and 117 are provided with 
te?on washers to isolate the metallic bus bar 115 from 
the ceramic stand off insulators. 
The modular construction of the switch system is il 

lustrated in FIGS. 10 and 11. In FIG. 10, base plate 11 
is represented as a series of square plate members hav~ 
ing apertures 11a defined therein for the rotatable con 
tactors. Each of the base members 11 is predrilled with 
a plurality of openings to accommodate the various 
modular components to be secured thereto. Each of 
the plates are joined together by means of connector 
plates 122 which also serve to align the upwardly ex 
tending rotor contact housings 85 and 36 and the inter 
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6 
rotor line housings 123 and 125. The rotor contact 
housing also defines therein an aperture 860 which is 
equivalent to the opening 86a illustrated in FIG. 4. 
FIG. 11 is a general assembly drawing illustrating a 

plurality of the housings, rotors and strip line sections. 
FIG. 11 is drawn in three stages of assembly. The left 
hand portion of FIG. 11 indicated by the letter E is a 
plan view with the rotor contact housings and inter 
rotor line housings assembled on base plates 11. This 
section of the drawing also shows the base splice plates 
122. The center section of the drawing indicated by the 
letter F has the rotor contact housings and the inter 
rotor line housings removed with the rotor 20 and two 
strip line sections 115 and 115a assembled thereon. 
The central portion of the drawing has been cut away 
to show the area immediately below the base plate 11 
including strip line sections 1151; and 115C. The third 
section of the drawing indicated by the letter G illus 
trates only the base plate sections 11. 
FIG. 11 is meant to be illustrative only, since the strip 

line sections 115 and 115a are normally mounted to the 
housing members 123. As indicated in FIG. 10, the 
holes 123a provide the openings for mounting the ce' 
ramic stand off spacers 116 and 117 of the strip line 
section illustrated in FIG. 6. One unique feature of the 
present invention is the maximization of the spacing be 
tween the inner and outer conductors. Conventional 
strip line switches have a minimal spacing between the 
the strip line section and the base member. The present 
invention maximizes this spacing by centering the con 
ductor within the housing. 
The modular nature of the switch permits the inde 

pendent extension of any given input line or output line 
without extending the remaining part of the matrix. 
FIG. 8 is an isometric illustration of the switch system 

and its associated cabinet. The system has three incom 
ing lines 130 and 131 and 132 from transmitters or 
other input devices. The system also has four output 
lines 133, 134, 135 and 136. The system also has twelve 
cross points in its matrix and twelve rotary contactors 
with a rotary contactor arranged at each cross point. 
The control knob for each contactor projects through 
face panel 137 as illustrated in FIG. 8. Each of the con 
trol knobs bear an indicia 1411b which indicates 
whether a knob is in a through or cross connect posi 
tion. In addition, an enunciator panel is provided as in 
dicated at 138 with twelve signal lights mounted 
thereon. As each contactor is rotated, the appropriate 
signal light is energized. As indicated in FIG. 8, rotary 
contactor 139 has been turned, connecting input line 
132 with output line 134. Signal light 139a re?ects this 
interconnection. Likewise, control knob 140 has also 
been rotated to interconnect input line 130 with output 
line 135. This is enunciated on panel 138 by signal light 
140a. If desired, the enunciator panel can be placed at 
a remote location to provide an indication to the trans— 
mitter operator as to which ?eld transmitting devices 
are connected to which antenna systems. 
FIG. 9 is a partial cross section view and plan view of 

the device illustrated in FIG. 8 with the top panel 141 
removed. This view shows the relative relationship be 
tween the input lines 130 and 131, the output line 133, 
the rotating contactors 142 and 143, the control knobs 
144 and 145 and face plate 137. Each of the input lines 
and output lines are coaxial in that they have an insu 
lated and spaced inner conductor or strip line section 
as indicated by strip line section 146 for input line 130, 
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and strip line 147 for input line 131. The outer coaxial 
conductor includes both the coaxial housings and the 
inter-rotor contact housings generally indicated at 130 
and 131. Base plate 11 is spaced between the input 
lines and the output lines to provide a mounting point 
for attaching the lines thereto. Output line 133 com 
prises a plurality of strip line sections 148 and 149 
which are connected to a main output terminal 150. 
The rotating contactor 142 has a pair of through con 
nectors 151 and 152 for providing continuous straight 
through connections of the input and output lines. The 
through contact 152 provides a continuous through 
connection for the strip line components that comprise 
the input line 130. Through contacts 151 and 153 pro 
vide through connections for output line 133. An inter 
connection between the input and output lines may be 
provided by the interconnecting contacts 154 and 155 
when the rotary contactors are rotated to their inter 
connect positions. 
While we have thus described the preferred embodi 

ments of the present invention, other variations will be 
suggested to those skilled in the art. it must therefore 
be understood that the foregoing description is meant 
to be illustrative only and not limitative of the present 
invention; and all such variations and modi?cations as 
are in accord with the principles described are meant 
to fall within the scope of the appended claims. 

I claim: 
1. A high power radio frequency switch system for 

interconnecting a plurality of input lines to a plurality 
of output lines, said system comprising 

a. A base member, 
b. A plurality of input line sections mounted on one 

side of said base, 
c. A plurality of output line sections mounted on said 
base and aligned across said input line sections to 
form a crossover matrix, 

d. A plurality of rotor means each of said means hav 
ing a non-conductive shaft formed from an insulat 
ing material, said rotors being mounted within said 
base member at each crossover point of said matrix 
for connecting any given input line section to any 
given output line section at their respective cross 
over point, 

e. A low inductance through connect contact means 
mounted on said shaft, each of said contacts pro 
viding a through connection for an input line and 
an output line when said rotor means is in a ?rst 
through position. 

f. A single cross connect contact means mounted on 
said insulating shaft, said means including a con 
ductive hub mounted on said shaft between said 
input and said output line section, said means de 
?ning a pair of conductive cross connect contact 
rods on said hub, each of said rods having a longitu 
dinal axis which is parallel to the longitudinal axis 
of said shaft, said rods being arranged 90° from one 

~ another around the axis of rotation of said shaft, 
g. Means to prevent the interconnection of more than 
one output section to any given input line section, 
or more than one input line section to any given 
output line section. 

2. A switch system as claimed in claim 1 which fur 
ther comprises a plurality of ground contacts to ground 
the inactive portion of an input or output line when any 
given input line has been cross connected to a given 
output line section. 
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3. A switch system as claimed in claim 1 wherein said 

rotor means also comprises a pair of through contact 
means also mounted on said insulating shaft, each of 
said through contact means having ‘a single rotary 
contact element that de?nes a pair of contact points, 
each of said points lying on a circumference which sur 
rounds said axis of rotation, each of said points being 
spaced 90° from said cross connect contact point. 

4. A switch system as claimed in claim 3 wherein 
means are provided to ground the unconnected por 
tions of said input and output sections when a given 
input section is connected to a given output section, 
said means comprising a third contact point mounted 
on each of said through contact means, said point also 
lying on said circumference, said means for grounding 
also including a ground contact arm to engage the 
through contact rotor when said cross connect contact 
means is engaged. 

5. A switch system as claimed in claim 1 wherein said 
base member is modular, each said module having a 
pair of outer housings to de?ne the outer conductors 
for said coaxial members, said outer conductors also 
de?ning means for rotatably mounting said rotor 
means. 

6. A switch system as claimed in 
ther comprises: 

a. reciprocating collar means mounted on said rotor, 
said collar means having a rotor lock formed 
thereon; 

b. bracket means ?xably connected to said base, said 
bracket de?ning means to latch said rotor lock in 
?rst and second rotary positions; 

c. electrical interlock switch means mounted adja 
cent said latch means to be actuated by said rotor 
lock. 

7. A switch system as claimed in claim 6 wherein said 
rotor lock comprises an outwardly extending pin 
mounted on said collar, said collar being resiliently bi 
ased to urge said pin into engagement with said bracket 
and said switch means. 

8. A radio frequency switch system for interconnect 
ing a plurality of input lines to a plurality of output 
lines, said system comprising 

a. A base member, 
b. A plurality of input line sections mounted on one 

side of said base, 
c. A plurality of output line sections mounted on said 
base and aligned across said input line sections to 
form a crossover matrix, 

d. A plurality of rotor means each of said means hav 
ing a non-conductive shaft formed from an insulat 
ing material, said rotors being mounted within said 
base member at each crossover point of said matrix 
for connecting any given input line section to any 
given output line section at their respective cross 
over point. 

e. A low inductance through connect contact means 
mounted directly on said shaft to provide direct 
through connections for an input line and an out 
put line when said rotor means is in a ?rst through 

- connect position, 

Said through connect contact means de?ning a 
conductive current path on either side of said in 
sulated shaft, 

f. A single cross connect contact means to provide a 
single cross connection between a single input line 
section and a single output line section when said 

claim 1 which fur 
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contact means is in a second cross connect posi 
tion. 

g. Means to prevent the interconnection of more than 
one output line section to any given input line sec 
tion, or more than one input line section to any 
given output line section. 

9. A switch system as claimed in claim 8 wherein said 
rotor means comprises an insulating shaft, a single 
cross connect contact means mounted on said shaft, 
said means de?ning a pair of contact rods extending 
outwardly from a mounting hub, said rods being arcu 
ately spaced 90° from one another around the axis of 
rotation of said shaft. 

10. A switch system as claimed in claim wherein 
said input and output line sections have an inner con 
doctor, and an outer conductor, said inner conductor 
being spaced from said outer conductor by insulating 
means, said inner conductor comprising a plurality of 
sections spaced between said rotors, each of said sec 
tions de?ning at each end thereof a resilient contact for 
engaging the contact means of said rotor. 

11. A switch system as claimed in claim ltlt wherein 
said resilient contacts comprise at least one resilient 
copper alloy strap mounted across a hollow strip sec 
tion line, said strap having a gold ?ashed copper coat 
ing thereon to improve surface conductivity. 

12. A switch system as claimed in claim it) wherein 
said resilient contacts comprise one resilient copper 
alloy strap mounted across a hollow strip section line, 
said strap having a gold ?ashed silver coating thereon 
to improve surface conductivity. 

l3. A switch system as claimed in claim 8 which fur 
ther comprises a plurality of ground contacts to ground 
the cross connect contact means when said through 
contact means establishes a through connection. 

14. A switch system for interconnecting a plurality of 
input lines to a plurality of output lines, said system 
comprising 

a. A base member, 
b. A plurality of input line sections mounted on one 

side of said base, 
0. A plurality of output line sections mounted on said 
base and aligned across said input line sections to 
form a crossover matrix, 

(1. A plurality of rotor means rotatively mounted 
within said base member for connecting any given 
input line section to any given output line section 
at their respective crossover point, 

e. Said rotor means defining an insulated shaft and at 
least three conductors mounted directly thereon, 
said ?rst and third conductors de?ning low induc 
tance through connect contacts providing through 
connections on either side of said insulated shaft 
for each of said lines when said rotor is in a ?rst 
through connect position, 

f. Said second conductor being mounted directly on 
said shaft, said second conductor further de?ning 
a pair of free standing contact rods means which 
are aligned parallel to said shaft, said means pro 
viding an interconnection between an input line 
and an output line when said rotor is in a second 
cross connect position, 

M 
g. Means to prevent the interconnection of more than 
one output line section to any given input line sec 
tion, or more than one input line section to any 
given output line section. 

5 15. A switch system as claimed in claim M which fur~ 
ther comprises a pair of ground contact arms for each 
rotating means which grounds the cross connect 
contact means when said through contact means estab 
lishes a through connection, said contact arms also 
grounding the inactive portions of the input and output 
lines when a cross connection has been made. 

16. A switch system for interconnecting a plurality of 
input lines to a plurality of output lines, said system 
comprising: 

a. a plurality of substantially identical individual base 
members; 

b. a plurality of substantially identical detachably 
mounted modules mounted on said base members, 
said modules including a rotatable switch means 
and a rotor contact housing, each of said rotatable 
switch means comprising a pair of through contacts 
and a single cross connect contact means; 

c. a plurality of inter rotor line housings between said 
rotor contact housings; 

d. a plurality of input and output lines arranged 
within said housing in a cross bar matrix, said ma 
trix having one of said rotatable switch means at 
each cross point. 

17. A switch system as claimed in claim 16 wherein 
said rotatable switch means comprises an insulating 
shaft, a single cross connect contact means mounted on 
said shaft, said means de?ning a pair of contact rods ex 
tending outwardly from a mounting hub, said rods 
being arcuately spaced 90° from one another around 
the axis of rotation of said shaft. 

18. A switch system as claimed in claim 17 wherein 
said rotatable switchmeans also comprises a pair of 
through contact means also mounted on said insulating 
shaft, each of said through contact means having a sin~ 
gle rotary contact element that de?nes a pair of contact 
points, each of said points‘ lying on a circumference 
which surrounds its axis of rotation, each of said points 
being spaced 90° from said cross connect contact point. 

19. A switch system as claimed in claim 18 wherein 
means are provided to ground the unconnected por 
tions of said input and output lines when a given input 
line is connected to a given output line, said means 
comprising a third contact point mounted on each of 
said through contact means, said point also lying on 
said circumference, said means for grounding also in 
cluding a ground contact arm to engage the through 
contact means when said cross connect contact means 
is engaged. 

20. A switch system as claimed in claim 16 wherein 
said contact means also comprises at least one elongate 
and resilient strap, said strap having an elongate strap 
length and a small contact de?ection, said contact hav 
ing a high ratio between said contact strap length and 
strap contact deflection whereby the limit of elasticity 
of said contact strap is not exceeded. 
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