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The present invention relates to a fine tuning method 
particularly applicable to coaxial stub filters. 

Heretofore, coaxial stub filters and various arrange 
ments thereof, referred to as diplexers, duplexers, and 
the like, have been difficult to tune. It has been com 
mon to employ annular shorting plates provided with 
spring contact fingers for retaining them in position, or 
they have been soft soldered into position. Often times 
in attempting to fix such shorting plates into position there 
has been some change so that the optimum tuning has 
not been accomplished. 

It, therefore, would be desirable to provide some means 
to facilitate tuning coaxial stub filters or similar struc 
tures. In accordance with the present invention it is 
proposed to provide coarse or fine or vernier tuning in an 
improved assembly. 

It is, therefore, an object of the present invention to 
provide a convenient means to facilitate tuning coaxial 
stub filters. 

Another object of the invention is to provide a vernier 
tuning means for coaxial devices to vary the character 
istic impedance thereof. 

Still another object of the invention is to provide a 
tuning means for coaxial devices having coarse and fine 
tuning means. 

Other and further objects of the invention subsequently 
will become apparent by reference to the following de 
scription taken in conjunction with the accompanying 
drawings, wherein: 

Figure 1 shows the invention applied to a typical dup 
lexer or diplexer as seen in longitudinal cross-section; 

Figure 2 is a view as seen in the direction of the arrows 
along the line 2-2 of Figure 1; 

Figure 3 is a view seen in the direction of the arrows 
along the line 3-3 of Figure 2; 

Figure 4 illustrates another embodiment of the inven 
tion as seen in longitudinal cross-section; 

Figure 5 is a diagrammatic representation of the tun 
ing devices shown in Figures 1, 3 and 4; and 

Figure 6 is a curve illustrating the characteristics of 
the invention relative to the diagrammatic representation 
shown in Figure 5. 
The arrangement shown in Figure 1 represents a con 

ventional duplexer or diplexer having a plurality of co 
axial line sections, some of which are provided with cou 
pling flanges for connection to other coaxial lines. For 
example, the arrangement shown in Figure 1 may have 
a coupling flange 11 arranged to couple the device to 
another coaxial line which might be connected to a trans 
mitter. The intermediate coupling flange 12 connects the 
device to a coaxial line leading to the antenna element 
per se, while a third coupling flange 13 connects the 
device to another coaxial line which is either connected 
to a receiver or to a second transmitter. These coaxial 
devices comprise an outer conductor. 14 connected to the 
flanges 11, 12 and 13, and have inner coaxial conductors 
15. Located at right angles to the interconnecting inner 
conductor 16 are two similarly arranged tuning stubs or 
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devices, only one of which needs to be described. A 
transversely arranged inner coaxial member 17 is con 
nected to the transverse conductor 16. Adjacent the end 
of the conductor 17 and its outer conductor 14 is an 
annular ring 18 which is held in adjustment by a clamp 
ring 19 surrounding the outside of the outer conductor 
14. The annular ring 18 is provided with vernier tuning 
devices which are best seen by reference to Figures 2 
and 3. The annular shorting member 18 is provided with 
a slit 21 which extends past the center from one annular 
edge. The shorting member 18 is originally adjusted to 
approximately the proper tuning position. Thereupon 
the clamp ring 19 is tightened. The annular shorting 
member 18 along one diameter thereof carries two 
threaded rods 22 and 23 which engage threaded openings 
in the annular member 18. Suitable lock washers and 
lock nuts 24 and 25 are provided for each threaded 
rod 23. The effect of the threaded rods is to alter the 
characteristic impedance of the portion of the line in 
which they are located, thereby providing a variable 
length of coaxial line that has a different impedance. As 
the rods are extended into the space between the inner 
and outer conductors 14 and 17 comprising the cavity to 
be tuned, the electrical length thereof will be shortened. 
The rods are of a diameter at least equal to 4 the 
space between the inner and outer conductors. 

In Figure 4 there is shown a coaxial transmission line 
having an inner conductor 31 and an outer conductor 32. 
A suitable tuning device is mounted at one end of these 
coaxial conductors, which includes an annular shorting 
member 33 having a central opening 34 for engagement 
with the central conductor 31. The annular ring 33 is 
secured to a cylindrical cap 35, which is adjusted to 
approximately resonant position and soldered into posi 
tion at 36. Two longitudinally movable tuning rods 37 
and 38 are connected together by a transverse member 
39 so that these rods can be moved simultaneously. The 
position of the rods 37 and 38 upon proper adjustment 
may be fixed by suitable set screws 40 and 41. Where 
the rods of this kind extend an appreciable distance into 
a coaxial line, such as the conductors 31 and 32, it is 
sometimes desirable to insure the positioning of the free 
or inner ends of the rods 37 and 38 so that they at all 
times will be properly spaced substantially midway be 
tween the inner and outer conductors 31 and 32. Thus, 
in the arrangement shown in Figure 4 the inner ends of 
the rods 37 and 38 are connected to an annular ring 42 
of insulating material secured in position to engage the 
inner and outer conductors 31 and 32. The ends of the 
rods 37 and 38 are provided with threaded stud mem 
bers 43 which are engaged by two lock nuts 44. Thus, 
Figure 4 illustrates another embodiment of a tuning de 
vice having the same function as the tuning device shown 
in Figures 1, 2 and 3. 

In Figure 5 is diagrammatically shown a tuning ar 
rangement for coaxial lines having an inner conductor A 
and an outer conductor B and an annular shorting mem 
ber C provided with two adjustable rods D. To illus 
trate the characteristic operation of the invention, the 
curve in Figure 6 shows a range covered when a tuning 
device such as that diagrammatically shown in Figure 5 
was used to tune a second harmonic filter for an FM 
stage. Thus, the curve 6 shows the relation between 
frequency in megacycles and the distance of insertion of 
a pair of rods D. It is believed that no further explana 
tion of the operation is required in view of this graphical 
representation in Figures 5 and 6. 
Those skilled in the art will appreciate that in some 

instances a single adjustable rod may suffice, and that in 
other cases more than two rods may be used at different 
radii. While the rods have been shown midway between 
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the inner and outer conductors, some latitude is possible 
in positioning the rods closer to one of the coaxial con 
ductors than to the other conductor. 
While for the purpose of illustrating and describing 

the present invention certain particular embodiments have 
been shown in the drawings, it is to be understood that 
the invention is not to be limited thereby since such 
modifications or variations are contemplated as may be 
commensurate with the spirit and scope of the invention 
set forth in the accompanying claims. 

claim as my invention: 
1. A tunable coaxial stub filter comprising a coaxial 

line having spaced inner and outer coaxial conductors 
and a coaxial half-wavelength stub having inner and 
outer conductors forming a longitudinally uniform an 
nulus and terminating at one end on the inner and outer 
conductors of the line, respectively, the other end having 
an annular conducting plate extending between the inner 
and outer conductors, and longitudinally slideable in the 
coaxial cavity thus formed, a plurality of conducting rods 
of transverse dimension equal to at least 4 the thickness 
of the annulus carried by said plate and extending per 
pendicularly through said plate approximately midway 
between the conductors and parallel therewith and ad 
justable in longitudinal position in the plate, the annulus 
being otherwise free of conducting elements, means for 
locking the longitudinal position of the plate for coarse 
tuning of the stub, and means for locking the longitudinal 
position of the rod in the plate for fine tuning of the 
stub, so that the half-wave resonant frequency of the 
stub is increased in the first portion of the insertion of 
the rods. 

2. A tunable coaxial stub filter compirsing a coaxial 
line having spaced inner and outer coaxial conductors 
and a coaxial half-wavelength stub having inner and 
outer conductors forming a longitudinally uniform an 
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nulus and terminating at one end on the inner and outer 
conductors of the line respectively, the other end having 
a shorting member connecting the inner and outer con 
ductors, a plurality of conducting rods of transverse di 
mension equal to at least 4 the thickness of the annulus 
extending through the shorting member into the annulus 
approximately midway between the inner and outer con 
ductors, the annulus being otherwise free of conducting 
elements, and means to adjust the longitudinal position 
of the rods to tune the stub so that the half-wave reso 
nant frequency of the stub is increased in the first portion 
of the insertion of the rods. 

3. A tunable coaxial stub filter as set forth in claim 2 
wherein the adjusting means comprises a connecting mem 
ber affixed to the outwardly extending ends of the rods 
for simultaneous adjustment of the rods. 

4. A tunable coaxial stub filter as set forth in claim 2 
having an annular insulating ring within the stub, the 
inner ends of the rods being seated in the insulating ring 
to maintain their relative positions. 
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