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4-Claims..
1
This-invention relates to-a.variable-attenuator
wherem the impedance may-be varied toprovide
a change in coupling:
It-1s- oftentlmes desirable- to attenuate a higl,

ultra high, or very high frequency: signal tora. g A fourth resistor 32 has one end connected to-
fractmn of its-value: At other times it is-desirs the disc 31-'by a lead 38 and -its opposité end:
able -to - match- impedances: so that the most attached to the memiber-23 by solder material 33
efficient utilization of power may be obtained: A’ tapered threaded portion 34 is attached to:
It s an ‘object -of this invention, therefore, io the cylinder 48 and:a tapered threaded collar:
prov1de a varlable attenuator and coupling.de- 10- 35 is received théreon so as to clamp the mem-.
vice- wherem the amount:of couplmg and imped- ber:23 to the meniber-34. The internal tHreads:
ance may-be-varied at will. of the collar 3% are tapered opposite to ‘the taper:
‘A feature -of ‘this invention dis found in;ithe of ‘the'threads of meémber 34, When 'the coliar
provision for & generally .cylindrical .cavity res: 35 is-loosened ‘the member 23 may .pe rotated or
onator-which hasmounted at. opposn;e ends inpub: 15 slid relativé to eylinder-10.by suitable levers 26.
lines-connected to capacitor:plates by .a:pair of When the collar-35:is: tightened, the member
leads-so «as-to form an inductive..coupling. 23 is rigidly: held and cannot be rotated.
Further features, objects and advantages wiil Figure 2 illustrates schematically the appa-
become-apparent from .the following description ratus of this-invention wherein it is seen- that,
and -claims when .read in view of .the drawings, 20 thé capacitor. plates 28 and 31 are capacitively
in-whichy; coupled to each other and.inductances L1 and Lg
Figure 1.is.a.sectional view of the variable af- are:inductively :coupled-to.each other. The in-
tenuator of this:invention, and, ductarice Lo.ds the laop comprising the leads 3};
Figure. 2.is a-schematic view illustrating the and'38-and plate.81. The inductance Ls is- the
electrical equivalents of the circuif. 25. loop:formed: by the leads 39 and 49 and the;
Figyre 1-illustrates a hollow conducting. cyl- plate. 20.
inder (0 which has mounted in one end thereol ;The .coupling hetween the capacitive blates.
an 1nterna1 conducting plug (1. It is fasiened 20.and.3f:may be varied by moying them Jongi-
to. the member (6 by set screws 12 or other tudinally- relative..to.each other. .ZThis. may be
holding means. ... accomplished ;- by loosening .the slesve 35. and
A central opening-13-is -formed through -the 30 manually moving the plates apart with the levers
member i1 and a portion -i4-is eniarged and 36.  This.allows coarse . admstment of the co )
threaded. A coaxial cable’ connector 15. plmg between the.input.and output swles. Mmor
threadedly received-in-the portion-i4 and: terrm- adJustments may-he made by rgtatmg th.: mem—
nates in an outer conductor 16 and an inner  per 23 relative to the member il so that the
conductor 17. 'The inner and outer conductors &5 coupling loops comprising Ii and Ls rotate rel-
are insulated from each other by insulation ma- ative to each other so that the coupling is varied
terial 8. The outer conductor {6 is electrically from a maximum to a minimum value. 'This
connected to the conducting portion i1 but the allows fine adjustments to be made at these
inner conductor 17 is insulated therefrom. frequencies.
A resistor {9 has one side electrically connected 40~ Other advantages that are obtainable with
to one end of the inner conductor 17 and its this structure are:
opposite end is connected to a lead 3% which is 1. Can be used over a large frequency range,
connected to a first capacitive plate 20. A sec- high frequency, very high frequency and ultra
ond resistor 21 is connected to a lead 40 which high frequency.
is connected to the plate 20. The other side 45 2. Very low standing wave ratio.
of resistor 21 is connected to the plate If by 3. Provides same attenuation over wide fre-
solder material. ) quency ranges.
The opposite end of the cylinder I8 receives 4. Will withstand severe conditions of shock
therein a second plug 23 of conducting material and vibration.
which is formed with a central opening 24 and 50 5, Longitudinal movement provides coarse con-
which has a threaded portion 25 in which a trol, and rotational movement provides fine
second coaxial connector 28 is received. control.
The outer conductor 27 of the connector 2§ is 6. Can be used as an impedance transformer
connected to the member 23, whereas the inneyr as well as an attenuator by changing the vaiues
conductor 28 is insulated from it by insulation 55 of resistance in either end of attenuator,

2
material 29. A vesistor 30 has one side con-
nécted- to - the inner conductor 28. A lead 3T'is
contected to the otherside- of  resistor 36" and»
to'a second-capacitor disc 81,
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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 &
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, & 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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opening, s third resistor mounted in said longis
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, 2 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 dise,
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 ifs 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 on said first tapered portion. . .
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