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The present invention relates to impedance matching 
and particularly to a connector providing lossless im 
pedance matching between the circuits connected to the 
two sides of the connector. 

There is a need for el?cient convenient radio frequency 
impedance matching devices, particularly at radio fre 
quencies. The invention meets this need by providing 
an R.F. connector including a transformer therewithin 
capable of matching two different prescribed impedances. 
An autotransformer having a relatively high current car 
rying capacity is mounted within a preferably standard 
R.F. connector. Thus a lossless impedance transforma~ 
tion is provided in such a small space that it can be in 
corporated in the connector itself. 

Resistive matching pads are available for matching the 
impedances of two different circuits. Such devices, how 
ever, have the very serious defect of losing in some 
cases over two-thirds of the signal power in accomplish 
ing the transformation. 

It is an object of the invention to provide a connector 
capable of providing a lossless impedance transforma 
tion. 

It is another object of the invention to provide an 
improved R.F. impedance transformer. 

Other objects and advantages of the invention will 
appear from the following description and the accompany 
ing drawings in which: 
FIG. 1 is an exploded view of one embodiment of the 

invention. 
FIG. 2 is a circuit diagram of the transformer. 
It will be assumed in the following description, for 

the sake of de?niteness, that a 50 ohm coaxial line or 
circuit is to be connected to a 75 ohm coaxial line or cir 
cuit. The components of the connector include a plug 
2 of the form shown in FIG. 1. One end of the plug is 
externally threaded at 4 and carries a jam nut 6. An 
insulator 8 having a central opening 10 is adapted to be 
inserted in plug 2 with the head 12 of the insulator abut 
ting internal ?ange 3. The insulator has an end bore 
13. A metallic pin 14, having a split end 15 in which 
a coaxial conductor may be soldered, projects through 
opening 10 and forms the left hand terminal of the con 
nector. Pin 17, which is preferably integral with pin 
14, projects through transformer 16 and is soldered to 
contact 18 and pin 19, forming the right hand terminal 
of the conector. The transformer has an open cylin 
drical core 20 formed of a plurality of rings and a num 
ber of turns of insulated wire 22. For a 50 to 75 ohm 
transformer ?ve turns of enameled Wire are provided, 
each passing over core 20 and then through the core 
substantially parallel to the axis of the core. One end 
23 of the winding is soldered to a collar 24 connected 
with pin 14. The other end 25 of the winding is soldered 
or otherwise fastened to the inner wall of plug 2 after 
assembly of these elements. Collar 24 seats in bore 
13 of insulator 8. 
The elements described above are assembled in plug 

2 and then internally threaded receptacle 26 is screwed 
on threads 4 of plug 2 and locked with jam nut 6. The 
receptacle has a knurled or roughened grip 28. The 
receptacle is of a well known type and has a bayonet 
slot 27 for ready connection to a coaxial cable type con 
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nector. Receptacle 2 houses contact 18 and pin 19 in 
a manner similar to that in which elements 14 and 24 
are supported in plug 2 by insulator 8. In one em 
bodiment of the invention the receptacle and contact 18 
were of the UG-260U type and plug 2 and its associated 
elements 8 and 14 were of the UG~657U type. 
FIG. 2 shows the transformer schematically. There 

are ?ve turns between points 23 and 25. Pin 17, how 
ever, extends through core 20, and, therefore, provides 
in effect another turn, so that there are six effective turns 
between point 25 and terminal 19. Thus the autotrans 
former has a turns ratio of 5:6 and an impedance trans 
formation of 25 to 36. Common impedance operating 
levels are 50 and 75 ohms, and the particular embodi 
ment described herein provides a good impedance match 
between these impedance levels without loss. The en 
tire current of the circuit connected to pin 19 ?ows through 
the turn formed by pin 17, but this is obviously adapted 
to carry a rather high current without appreciable loss. 

It will be understood by those skilled in the art that, 
while the invention has been exempli?ed by a speci?c 
embodiment thereof, many variations and modi?cations 
thereof may be made Without departing from the spirit 
and scope of the invention as de?ned in the following 
claims. 
What is claimed is: 
1. A circuit connector comprising ?rst and second ter 

minals, a ?rst conductor extending between and connected 
to said terminals, a second conductor extending along said 
?rst conductor and insulated therefrom, a magnetic core 
having a central opening and surrounding said ?rst con 
ductor, and an autotransformer comprising a winding on 
said core each turn of which extends through the open 
ing of the core and along the outside thereof, said wind 
ing terminating in an outside portion of a turn connected 
to said ?rst conductor at a point adjacent to the core, 
whereby the portion of said ?rst conductor extending 
through said core effectively constitutes an additional turn 
of said Winding, the other end of said winding being 
connected to said second conductor, one of said terminals 
being an input terminal and the other terminal being 
an output terminal of the connector. 

2. A circuit coupler comprising a connector having 
an input terminal and an output terminal at opposite ends 
thereof, a conductor extending between and connected 
to said terminals, ‘a cylindrical magnetic core having an 
axial opening through which said conductor extends, and 
an autotransformer having a winding on said core each 
turn of which extends through the opening of the core 
and along the outside thereof, said winding terminat 
ing at one end in an outside portion of a turn connected 
to said conductor, whereby the portion of said conductor 
extending through said core effectively constitutes an ad 
ditional turn of said winding, and a second conductor 
insulated from said ?rst mentioned conductor and ex 
tending substantially along the entire length thereof, the 
other end of said winding being connected to said second 
conductor. 

3. A circuit coupler comprising an electrical connector 
having ?rst and second terminals at opposite ends thereof, 
a rigid conductor extending between and connected to 
said terminals, a metallic housing surrounding said con 
ductor, means for supporting said conductor and insulat 
ing it from said housing, a magnetic core in said con 
nector having a central opening surrounding said con 
ductor, and a longitudinally extending autotransformer 
winding on said core each turn of which passes through 
the opening of the core and over the outside thereof, 
said Winding terminating in an outside portion of a turn 
connected to said conductor, whereby the portion of said 
conductor extending through said core effectively consti 
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tutes an additional turn of said winding, the other end of 
said winding being connected to said housing. 

4. A circuit coupler comprising a coaxial connector 
having an outer metallic body and ?rst and second ter 
minals within said body at the ends thereof, a conductor 
extending between and connected to said terminals, insu 
lating means for supporting said conductor in spaced re 
lation to said metallic body, an autotransformer in said 
connector including a cylindrical magnetic core having a 
central opening and surrounding said conductor, and a 
winding on said core each turn of which extends through 
the opening of the core and along the outside thereof, 
said winding having one end connected to the body of 
said connector, said winding terminating at its other end 
in an outside portion of a turn connected to said con~ 
ductor adjacent the core, whereby the portion of said 
conductor extending through said core effectively consti 
tutes an additional turn of said winding. 

5. A coaxial connector comprising a metallic housing, 
a conductor extending through said housing, means for 
insulating said conductor from said metallic housing, an 
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autotransformer comprising a magnetic core having an 
opening through which said conductor extends, and a 
Winding on said core each turn of which extends through 
the opening of the core and along the outside thereof, 
said winding terminating at one end in an outside portion 
of a turn connected to said conductor, whereby the por 
tion of said conductor extending through said core effec 
tively constitutes an additional turn of said winding, the 
other end of said winding being connected to said housing. 
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