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This invention relates to a variable attenuator wherein the impedance may be varied to provide 
a change in coupling. 

It is oftentimes desirable to attenuate a high, ultra high, or very high frequency signal to a 
fraction of its value. At other times it is desir' 
able to match impedances so that the most 
eficient utilization of power may be obtained. 

It is an object of this invention, therefore, to 
provide a variable attenuator and coupling de 
vice wherein the amount of coupling and imped 
ance may be-varied at will. 
A feature of this invention is found in the 

provision for a generally cylindrical cavity res: 
onator which has mounted at opposite ends input 
lines connected to capacitor plates by a pair of 
leads so as to form an inductive. coupling. 
Further features, objects and advantages will 

become apparent from the following description 
and iciaims when read in view of the drawings, 
in which; , - 

Figure 1 is a sectional view of the variable at 
tenuator of this invention, and " 

Figure 2 is a schematic view illustrating the 
electrical equivalents of the circuit. Figure 1 illustrates a hollow conducting. Cyl. 
inder to which has mounted in one end thereof 
an internal conducting plug . It is fastened 
to the member G by set screws 2 or other 
holding means. 
A central opening 3 is formed through the 

member fi and a portion f: is enlarged and 
threaded. A coaxial cable connector 5 is threadedly received-in-the portion - 4 and termi 
nates in an outer conductor 6 and an inner 
conductor 7. The inner and outer conductors 
are insulated from each other by insulation ma 
terial 8. The outer conductor 6 is electrically 
connected to the conducting portion but the 
inner conductor 17 is insulated therefron. 
A resistor 9 has one side electrically connected 

to one end of the inner conductor il and its 
opposite end is connected to a lead 39 which is 
connected to a first capacitive plate 20. A Sec 
ond resistor 2 is connected to a lead 48 which 
is connected to the plate 20. The other side 
of resistor 2 is connected to the plate i by 
solder material. 
The opposite end of the cylinder ) receives 

therein a second plug 23 of conducting material 
which is formed with a central opening 24 and 
which has a threaded portion 25 in which a 
second coaxial connector 26 is received. 
The outer conductor 27 of the connector 26 is 

connected to the member 23, whereas the inner 
conductor 28 is insulated from it by insulation 
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material 29. A resistor 3 has one side con 
nected to the inner conductor 28. A lead 31 is 
connected to the other side of resistor 3G and 
to a second capacitor disc 3d. - . . . . . . . 
A fourth resistor 32 has one end connected to . 

the disc 31 by a lead 38 and its opposite end. 
attached to the member 23 by solder materiai 33. 
A tapered threaded portion 34 is attached to . 

the cylinder 8 and a tapered threaded collar. 
35 is received thereon so as to clamp the mem 
ber 23 to the member 34. The internal threads: 
of the collar 35 are tapered opposite to the taper; 
of the threads of member 34. When the collar. 
35 is loosened the member 23 may oe rotated or 
slid relative to cylinder: O by suitable levers 36. 
When the collar 35 is tightened, the member 

23 is rigidly held and cannot be rotated. 
Figure', 2 illustrates Schematically the appar 

ratus of this invention wherein it is seen that. the capacitor plates .22 and 3? are capacitively 
coupled to each other and inductances L1 and 2. 
are inductively coupled to each other. The in 
ductance L1 is the loop comprising the leads 3. 
and 38. and plate.3f. The inductance. I2 is the 
loop formed by the leads. 39 and 49 and the 
plate. 20. , * ... > 

The coupling between the capacitive plates 
20, and 3 i may be varied by moving them longi 
tudinally relative to each other. This may be 
accomplished by loosening the sleeve 35 and 
manually moving, the plates apart with the levers. 
36. This allows coarse, adjustment of the cou 
pling between the input, and outputsides. Minor. 
adjustments maybe made by rotating themein 
ber 23 relative to the member if so that the 
Coupling loops comprising L1 and L2 rotate rel 
ative to each other so that the coupling is varied 
from a maximum to a minimum value. This 
allows fine adjustments to be made at these 
frequencies. 
Other advantages that are obtainable with 

this structure are: 
1. Can be used over a large frequency range, 

high frequency, very high frequency and ultra, 
high frequency. 

2. Wery low standing wave ratio. 
3. Provides. Same attenuation over wide fre 

quency ranges. 
4. Will withstand severe conditions of shock 

and vibration. 
5. Longitudinal movement provides coarse con 

trol, and rotational movement provides fine 
control. 

6. Can be used as an impedance transformer 
aS Well as an attenuator by changing the values 
of resistance in either end of attenuator, 
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7. Can be inserted anywhere in transmission 
line. 

8. Has no tuned elements, therefore does not 
require tuning and is very stable with respect 
to frequency temperature and humidity changes. 

9. Provides a common conductor. 
10. Can be used in a balanced circuit by suit 

able changes in circuit arrangement. 
It is seen that this invention provides a vari 

able attenuator or impedance transformer which 
may be very accurately adjusted. 
Although this invention has been described 

with respect to a particular embodiment thereof, 
it is not to be so limited as changes and modi 
fications may be made therein which are with 
in the full intended scope of the invention, as 
defined by the appended claims. 

I claim: 
1. A variable impedance and coupling device 

comprising, a hollow conducting cylindrical 
member, a first internal conducting plug received 
within one end of said cylinder, said first plug 
formed with an axial opening, a first coaxial con 
nector connected to said first plug, a first resistor 
mounted within the axial opening of Said first 
plug and connected to the center conductor of 
said coaxial cable connector, a first capacitive 
plate attached to the opposite side of Said first 
resistor, a second resistor With one end attached 
to said first plug and the opposite end connected 
to said first capacitive plate, a second plug rotat 
ably and slidably supported in Said cylinder and 
formed with an axial opening, a third resistor. 
mounted within the axial opening of Said Second 
plug, a second capacitive plate attached to one 
Side of the third resistor, a Second coaxial con 
nector connected to Said Second plug, and a 
fourth resistor connected between Said Second 
plug and said second capacitive plate. 

2. A variable coupling and impedance match 
ing device comprising, a hollow cylindrical mem 
ber, a first plug formed with a central longitu 
dinal opening mounted in one end of Said 
cylindrical member, a first resistor mounted in 
said longitudinal opening, a coaxial connector 
connected to said first plug and its center con 
ductor connected to one Side of Said resistor, a 
first capacitive disc connected to the other side 
of the first resistor, a second resistor connected 
between said first capacitive disc and Said first 
plug, a second plug slidably and rotatably re 
ceived in said cylindrical member, a Second CO 
axial connector connected to said second plug, 
said second plug formed with a longitudinal 
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4. 
opening, a third resistor mounted in said longi 
tudinal opening with one lead connected to the 
center conductor of said coaxial connector, a 
Second capacitive plate attached to the other lead 
of Said third resistor, a fourth resistor connected 
between the second plug and the second capaci 
tive plate, and a lever attached to said Second 
plug for rotating and moving it longitudinally 
relative to said cylindrical member. 

3. A variable attentuator and coupling device 
comprising, a hollow conducting cylindrical 
member, a pair of plugs mounted in opposite ends 
of Said cylindrical member, said plugs formed 
with longitudinal openings therethrough, a pair 
of coaxial connectors mounted, respectively, to 
Said plugs, a first resistor formed with a pair of 
relatively rigid leads extending from opposite 
ends thereof, one of the leads of said first resistor 
Connected to a first capacitive disc, Said first re 
Sistor mounted in the longitudinal opening of the 
first plug and the opposite lead of said first re 
Sistor connected to the center conductor of the 
first coaxial connector, a second resistor formed 
with a pair of relatively rigid leads with one of 

5. the leads connected to the first plug and the 
other lead connected to Said first capacitive disc, 
a third resistor mounted in the longitudinal 
opening of the second plug and having a pair 
of relatively rigid leads, a second capacitive plate 
connected to one of said leads of the third 
resistor, the other of Said leads of the third 
resistor attached to the center conductor of the 
Second coaxial connector, a fourth resistor with 
relatively rigid leads, one of its leads connected 
to the second plug and the other lead connected 
to the Second capacitive plate, and fastening 
means for loosening and tightening the second 
plug relative to Said cylindrical member. 

4. Apparatus according to claim 3 wherein said 
fastening means comprises a tapered threaded 
portion on one end of Said cylindrical member, 
and an internally threaded tapered collar receiv 
able om Said first tapered portion. . 

FRANK. J. OCNASCHEK, 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Name Date 
1,888,278 Ma,CDOnald ?-------------- Nov. 22, 1932 
2,422,601 Tashjian ----------- June 17, 1947 
2,494,722 Rosen -------------- Jan.17, 1950 
2,514,544 Hansen ------- ----- July 111950 ? 
2,561,184. Dehn -------------- July 17, 1951 


