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(57) ABSTRACT 
An RF coaxial connector assembly, having an inner and 
outer conductor, employs a washer-like capacitor fitted 
over the outer conductor for low frequency isolation 
and employs a transformer adapted for connection be 
tween a source of RF signals and the inner and outer 
conductors of the assembly for reducing the RF cur 
rents on the outer conductor. Reduction of the RF 
currents on the outer conductor is effective to reduce 
the radiation of RF energy from a coaxial cable cou 
pling the connector assembly to the load. 

7 Claims, 4 Drawing Figures 
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RF CONNECTOR ASSEMBLY WITH PROVISION 
FOR LOW FREQUENCY ISOLATION AND RFI 

REDUCTION 

The present invention relates generally to RF con 
nector assemblies and more particularly to an RF con 
nector assembly having low frequency isolation and 
including a means for reducing radio frequency interfer 
ence effects. 

In a United States patent appliction filed concur 
rently herewith in the names of J. P. Yu and D. J. Carl 
son, there is described an RF connector which is useful 
for the coupling of RF signals from a utilization device 
to another device such as a TV receiver, Typically, a 
coaxial cable is used for the interconnection between 
the RF connector on the utilization device and the TV 
receiver. In accordance with the teachings of the afore 
mentioned application, a washer-like capacitor is fitted 
over the outer conductor of the RF connector assem 
bly. This washer-like capacitor provides a uniformly 
distributed capacitance between the outer conductor 
and a conductive wall of the utilization device to which 
the connector is attached. In operation, the RF connec 
tor with its distributed capacitance is effective to pro 
vide low frequency and DC isolation between the outer 
conductor and the utilization device. As a result of the 
use of such a connector, the utilization device becomes 
isolated from faults in the device to which the utiliza 
tion device is connected. That is, if there is a fault in a 
device, such as a TV receiver, the connector assembly 
will prevent the flow of DC currents or low frequency 
currents over the shield of the coaxial cable connecting 
the two devices. Thus, if the device such as the TV 
receiver has a fault wherein its chassis becomes hot, the 
use of this form of connector assembly will reduce or 
eliminate the exposure to shock hazard for a user of the 
utilization device. In the aforementioned patent applica 
tion, the utilization device is described as a video disc 
player. However, it is clear that the RF connector as 
sembly described is equally useful in a wide variety of 
applications wherein two devices are connected to 
gether via an RF coaxial connection. For example the 
utilization device may be a video tape player, a video 
game, a video terminal or any one of a number of other 
devices. In each case, the concern is to isolate the utili 
zation device from the device to which it is connected. 
RF connector assemblies as described above have 

been found to be effective for providing DC and low 
frequency isolation between two devices. When two 
devices such as a video disc player and a television 
receiver are connected together, the electrical coupling 
is typically made via a coaxial cable. The length of the 
coaxial cable connecting the two devices is typically on 
the order of several feet in length. The RF signals being 
coupled from the video disc player to the TV receiver 
are generally at a frequency of about 60 MHz. This 
frequency is in the lower channels, for example, chan 
nels 2 and 3 of the VHF band. When signals at these 
frequencies are coupled to the receiver, almost any 
amount of load current flowing over the outer shield of 
the coaxial cable will generate an appreciable potential 
across a finite impedance of the washer-like capacitor 
with respect to system ground. In effect, the coaxial 
cable appears to function much like an antenna. 
There are certain standards which are applied to 

devices which are connected to TV receivers in respect 
of radio frequency interference limits. One standard is 
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2 
such that there must be less than 15 microvolts per 
meter field strength measured at a one meter distance 
from the device connected to the television receiver. 
Again, with any appreciable current flowing over the 
shield of the coaxial cable, and therefore also over the 
outer conductor of the coaxial connector at the back of 
the utilization device, it becomes very difficult to meet 
these stringent RFI standards. 

In accordance with the principles of the present in 
vention, an RF coaxial connector assembly is provided 
which incorporates the feature of low frequency isola 
tion as well as providing a simple, yet effective, ap 
proach to the reduction of radio frequency interference. 
An RF connector assembly having these desirable fea 
tures has an inner conductor and an outer conductor 
and the assembly is adapted for coupling signals from an 
RF source to a load. The assembly comprises a trans 
former which has a primary and a secondary winding. 
The transformer primary winding is adapted for con 
nection to the RF source. The transformer secondary 
winding is adapted for connection between the inner 
conductor and the outer conductor of the connector 
assembly. The assembly further comprises a means for 
providing a capacitance which is electrically connected 
between the primary and the secondary windings. 

In one embodiment of the present invention, the pri 
mary and the secondary windings each comprise an 
equal number of turns wound on a common core. 

In another embodiment of the present invention, the 
capacitance means comprises a washer-like capacitor 
fitted over the outer conductor of the connecter assem 
bly. 

In the drawing: 
FIG. 1 is a sectional representation of an RF connec 

tor assembly having low frequency isolation; 
FIG. 2 is a schematic diagram representing the equiv 

alent circuit of the assembly of FIG. 1 when a coaxial 
cable and a load are connected thereto; 

FIG. 3 is a sectional representation of a coaxial RF 
connector assembly having low frequency isolation as 
well as provision for RFI reduction; and 

FIG. 4 is a schematic diagram of the equivalent cir 
cuit of the assembly of FIG. 3 when an RF coaxial cable 
and a load are connected to the assembly. 

Referring now to FIG. 1 there is shown an RF con 
nector assembly including provision for low frequency 
and DC isolation. The connector assembly comprises an 
inner conductor 11 which is electrically connected on 
one side to a tab 10 and an outer conductor shown as 12. 
Outer conductor 12 is typically a threaded member. 
The assembly further comprises an insulation bushing 
or sleeve 14 which is adapted to receive the fixed nut 
portion of the outer conductor 12. Insulation bushing 14 
is adapted to butt up against the metal chassis wall 16. 
On the other side of the chassis wall 16, the insulation 
bushing 14 extends along the outer conductor 12 of the 
RF connector assembly. In addition, on the other side 
of the chassis wall 16, there is located a conductive 
spring washer 18. Spring washer 18 provides an electri 
cal connection between the outside of chassis wall 16 
and an electrode which is deposited on one of the major 
flat surfaces of the washer-like ceramic capacitor 20. 
There is a similar spring washer 22 located on the other 
side of ceramic capacitor 20. There is also a capacitor 
electrode deposited on the other major flat surface of 
capacitor 20. A flat washer 24 is then fitted over the 
threaded portion of outer conductor 12 and brought 
into electrical contact with the spring washer 22. Thus, 
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spring washer 22 provides an electrical connection be 
tween one side of capacitor 20 and the outer conductor 
12 through washer 24. A lock washer 26 is then fitted 
over the threaded portion of outer conductor 12 and 
this is followed by a nut 28 which is threaded onto the 
outer conductor 12. The assembly is fastened to the 
chassis wall 16 when the nut 28 is tightened down on 
the threaded portion of outer conductor 12. In order to 
prevent damage to the ceramic capacitor 20 an insula 
tion spacer 30 is provided. Insulation spacer 30 will 
receive the forces which are applied when the nut 28 is 
tightened down and will further provide environmental 
protection for the capacitor 20. 

In the typical application, the inner conductor will be 
connected to a source of RF signals via the tab 10. On 
the other side of the chassis wall 16, a female coupling 
will be threaded onto the threaded portion of the outer 
conductor 12 followed by a coaxial cable which will 
make a connection to the load, such as a television re 
ceiver. 

Referring now to FIG. 2, the equivalent circuit of 
FIG. 1 is shown when a cable and a load are attached to 
the connector of FIG. 1. The source of RF signals is 
represented by the supply Vs. The internal impedance 
of the source is shown as Rs. The internal impedance Rs. 
is electrically connected to the inner conductor of the 
RF connector assembly. The capacitance X which is 
provided by washer-like ceramic capacitor 20 is electri 
cally connected between the outer conductor 12 of the 
RF connector assembly and the system ground side of 
the RF signal source Vs. FIG. 2 also shows a coaxial 
cable 40 connected to the RF connector assembly on 
one end thereof. On the other end of cable 40 there is 
shown the representation of the load impedance RL 
connected between the inner conductor of the coaxial 
cable 40 and the outer conductor or shield of the cable 
40. 

In one embodiment of the RF connector assembly 
shown in FIG. 1, the ceramic capacitor provided a 
capacitance of 1800 picofarads. This capacitance pres 
ents an actual measured value of approximately 40 ohm 
inductive impedance at 60 MHz. Again, 60 MHz is one 
of the frequencies close to an RF carrier in the low end 
of the VHF TV channels. Almost any amount of cur 
rent flowing through this 40 ohm impedance will gener 
ate an appreciable potential with respect to system 
ground. When there are such currents flowing over the 
outer conductor of coaxial cable 40, the cable itself will 
act much like an antenna and will radiate RF energy. 
This phenomenon appears to be true whether the coax 
ial cable is terminated either in a 75 ohm unbalanced 
resistive load or terminated in a 300 ohm balanced resis 
tive load via a 75 ohm-300 ohm balun transformer. 
These are, of course, the typical arrangements found at 
the back of modern TV receivers. 
FIG. 3 is a sectional representation of an RF connec 

tor assembly which incorporates the desirable features 
of low frequency and DC isolation while, in addition, 
makes provision for the reduction of radio frequency 
interference. In FIG. 3, the elements which are com 
mon to the connector shown in FIG. 2 are designated 
with the same numerals as previously described with 
respect to FIG. 2. The arrangement shown in FIG. 3 
provides a transformer 50 having a primary winding 52 
and a secondary winding 54. The primary winding and 
the secondary winding have an equal number of turns. 
That is, transformer 50 is such that it has a one-to-one 
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4. 
turns ratio. Typically, the primary and the secondary 
windings are wound about a common toroidal core. 
The primary winding 52 has two terminals which are 

connected across the source of RF signals Vs. One of 
the terminals of primary winding 52 is connected to a 
point of system ground potential on one side of the 
source Vs. The secondary winding 54 has two termi 
nals, one of which is connected to the inner conductor 
11 of the assembly via tab 10 and the other terminal of 
the secondary winding 54 is electrically connected to 
the outer conductor 12. The dot notation on the trans 
former 50 is reversed for reasons which will become 
evident herein. In addition, FIG. 3 shows an electrical 
connection between the point of system ground poten 
tial and one side of the chassis wall 16 via a conductor 
56. This conductor 56 is merely meant to represent the 
fact that the conductive chassis wall 16 is at ground 
potential. 

Referring now to FIG, 4 there is shown the equiva 
lent circuit of the connector assembly shown in FIG. 3 
when the RF cable 40 and the load RL are connected to 
the assembly. Again, the elements which are common 
to the previous figures have the same designations. In 
FIG. 4 it will be seen that the primary current flows 
through the primary winding 52 from Rs to the point of 
system ground potential. The voltage developed across 
the primary winding 52 induces, as a result of the dot 
notation of the transformer 50, a voltage across the 
secondary winding 54 which causes the flow of current 
Is through the secondary winding 54. The current is is 
coupled through the inner conductor 11 of the RF con 
nector assembly and then through the inner conductor 
of the coaxial cable 40 to the load RL. The shielded or 
outer conductor portion of coaxial cable 40 provides 
the return path for current back to the outer conductor 
12 of the RF connector assembly. It will be seen that the 
ceramic capacitor 20 is now connected in such a way 
that it is used as a bypass to the system ground. The 
capacitance provided by the ceramic capacitor 20 is not 
an element in the load current signal path. Rather, the 
ceramic capacitor 20 now serves as a shielded type of 
bypass to maintain the shield of cable 40 at ground 
potential. 
Under operating conditions, the RF currents flowing 

through the inner and outer conductor of the cable 40 
will be approximately balanced and will therefore tend 
to cancel each other out and thus the cable 40 will not 
provide as much RF energy radiation as it might other 
wise so provide. 
When comparing the arrangements shown in FIG. 1 

and FIG, 3, it will be noted that in FIG. 3 the RF source 
V is no longer connected directly to the RF connector. 
Instead, the transformer 50 is connected in the assembly 
as an isolator. It is desirable to construct transformer 50 
to be a wide band frequency device with low insertion 
loss characteristics plus high insulation qualities be 
tween the primary winding 52 and the secondary wind 
ing 54. In one practical design of transformer 50, a 0.5' 
diameter toroidal core having seven turns of teflon 
insulated wire on the primary winding and seven turns 
of the same wire wound on the secondary were used. 
With such a transformer design, an improvement of 
more than 15 db in the RF emission level from cable 40 
was achieved as compared to the emission level of radi 
ated RF energy in an arrangement which did not use 
transformer 50. 

Thus, the RF connector assembly, as shown in. FIG. 
3, provides good coupling of RF signals from a source 
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to a load while maintaining low frequency and DC 
isolation and additionally provides a means for reducing 
undesirable radio frequency interference. 
What is claimed is: 
1. An RF coaxial connector assembly having an inner 

conductor and an outer conductor and adapted for 
coupling signals from an RF source to a load, said as 
sembly comprising: 
a transformer having a primary and a secondary 

winding, said transformer primary winding being 
adapted for connection to said RF source and said 
secondary winding being adapted for connection 
between the inner conductor and the outer conduc 
tor of said connector assembly; and 

means providing a capacitance electrically connected 
between said primary and said secondary windings, 
said capacitance means comprising a washer-like 
capacitor fitted over the outer conductor of said 
connector assembly. 

2. The assembly according to claim 1 wherein said 
primary and secondary windings each comprise an 
equal number of turns on a common core. 

3. The assembly according to claim 1 wherein said 
assembly is adapted for connection to a conductive wall 
of a utilization device. 

4. An RF coaxial connector assembly having an inner 
conductor and an outer conductor, said assembly being 
adapted for coupling signals from an RF source to a 
load, said load being adapted for connection to said 
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6 
connector assembly via a shielded coaxial cable, said 
assembly comprising: 

a transformer having a primary and a secondary 
winding, each of said windings having first and 
second terminals, the first terminal of said primary 
winding being adapted for connection to said RF 
source, the second terminal of said primary wind 
ing being adapted for connected to a point of refer 
ence potential, the first terminal of said secondary 
winding being connected to said inner conductor, 
the second terminal of said secondary winding 
being connected to said outer conductor; and 

a means providing a capacitance electrically con 
nected between the second terminal of said pri 
mary winding and the second terminal of said sec 
ondary winding, said second terminal of said sec 
ondary winding being, in addition, electrically 
connected to the shield of said coaxial cable when 
said cable is connected to said assembly, said ca 
pacitance means comprising a washer-like capaci 
tor fitted over the outer conductor of said connec 
tor assembly. 

5. The assembly according to claim 4 wherein said 
primary and said secondary windings each comprise an 
equal number of turns on a toroidal core. 

6. The assembly according to claim 5 wherein said 
assembly is adapted for connection to a conductive wall 
of a utilization device. 

7. The assembly according to claim 6 wherein said 
primary and said secondary windings each comprise n 
turns where n is a number less than 10. 
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