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{57] ABSTRACT

The invention provides a variable attenuator appara-
tus for high frequency application comprising fixed

and variable resistance elements moulded together as
an integral part on an insulating base supported within
an insulating housing, the variable resistance clements
being operated in unison from a common rotatable
shaft extending inwardly of the housing. A pair of
spaced apart stationary insulating substrate clements
are supported within the housing, one of the clements
including a shaft-receiving aperture through which the
rotatable shaft extends. and a contact brush carrier is
disposed between the substrate clements and mounted
on the rotatable shaft for rotation therewith. Each of
the substrate elements has an arcuate resistance track
and a conducting collector track, and one substrate
element also has a pair of fixed resistors connected be-
tween one end of the arcuate resistance track and re-
spective first and second terminals of said element. A
pair of spring-loaded contact brushes are mounted on
opposite faces of the contact brush carrier. cach
contact brush being spring biased into sliding bridging
engagement with the arcuate resistance track and col-
lector track of the respective substrate element to de-
fine a variable resistor. Three cxternal terminal con-
nections to the attenuator network are provided.

6 Claims, 3 Drawing Figures
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1
VARIABLE ATTENUATOR APPARATUS

BACKGROUND OF THE INVENTION

This invention relates to a variable attenuator appa-
ratus, and is concerned primarily with a variable
bridged-T attenuator intended for high frequency oper-
ation and including both fixed resistors and variable re-
sistors which are operated in unison from a common
rotatable shaft.

Variable attenuator apparatus of the type including
a pair of variable resistors mounted for dual operation
from a common control shaft have been previously pro-
posed. One such apparatus is described in U.S. Pat. No.
3,579,169 issued on May 18, 1971 to Allen-Bradley
Company. The apparatus provides a variable resistor
assembly for dual operation comprising a pair of arcu-
ate resistance track elements in axially spaced, face-to-
face relationship and having interposed therebetween
a single insulating rotor or brush carrier including op-
positely facing cavities, the brush members being lo-
cated in the cavities. The brush members are spring-
biased into electrical contact with the respective resis-
tance elements, and terminal assemblies are provided
for each of the resistance track elements. The appara-
tus can be adapted for bridged-T or bridged-L opera-
tion, external terminals being provided for the connec-
tion of fixed resistors according to the type of operation
required. The internal construction of the apparatus
makes it necessary that the fixed resistors be connected
externally to the resistance track elements to complete
the attenuating network, thus adding to the overall di-
mensions of the apparatus and limiting its usefulness
for high frequency operation.

The present invention provides a novel construction
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of bridged-T attenuator wherein the dual operation of 33

the variable resistors does not preclude the internal
mounting of fixed resistors, thus avoiding the need for
external terminals for their connection and so reducing
the overall size of the assembly. The device has just
three terminal pins making contact directly with the in-
ternal resistors, thereby eliminating the need to make
troublesome adjustments as is the case with a device
having external terminals to which the fixed resistors
are soldered. A bridged-T attenuator apparatus in ac-
cordance with the invention, by reason if its internal
construction, is particularly well adapted for high fre-
quency operation.

One embodiment of the invention, as applied to a
variable bridged-T attenuator apparatus, will now be
described by way of example with reference to the ac-
companying drawings, in which:

FIG. 1 is a schematic wiring diagram of the attenua-
tor network;

FIG. 2 is an exploded perspective view of the appara-
tus, a part of the housing being broken away to show
internal structure; and

FIG. 3 is a vertical section taken along the axis of the
apparatus.

Referring to FIG. 1, the bridged-T attenuator net-
work is of conventional form and comprises a pair of
fixed resistors ry, rp, of equal resistance value, con-
nected between first and second terminals 10, 11, a
first variable resistance element ry being connected be-
tween the terminals and in parallel with the fixed resis-
tors. A second variable resistance element ry, having
the same resistance value as rj, is connected between
the junction of resistors r; and rp and a third terminal
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12. By varying the resistances r; and r, in unison so that
their resistance values are varied in opposite senses, the
resistive impedance of the network can be maintained
at a specified value for different amounts of attenua-
tion.

Referring now to FIGS. 2 and 3, the apparatus em-
bodying the bridged-T attenuator network comprises
an insulating housing 13, the housing having a front
wall 14 including an aperture 15 through which a rotat-
able shaft 16 extends inwardly of the housing. A first
insulating substrate element 17, including a shaft-
receiving aperture 18 through which the rotatable shaft
16 extends, is supported within the housing adjacent to
the front wall 14, a resilient gasket 19 being located in
a recess 20 of the front wall and bearing against the
substrate element 17. A second substrate element 21 is
supported within the housing and is spaced from the
first element 17 by spacer elements such as 22 which
are an integral part of the housing structure. The sec-
ond substrate element 21, when so located, constitutes
a rear wall of the housing.

The substrate element 17 supports a pair of first and
second terminals 23, 24, an arcuate resistance track 25
(r3) connected at one end to the first terminal 23, and
a conducting collector track 26 which is connected to
the second terminal 24. The second substrate element
21 supports a corresponding pair of first and second
terminals 27, 28, an arcuate resistance track 29 (ry), a
conducting collector track 30, and a pair of fixed resis-
tors 31 (r;) and 32 (ry). It will be observed that one end
of the resistance track 29 is connected to the collector
track 30, and the fixed resistors 31, 32 are connected
respectively between the other end of the resistance
track 29 and the terminals 27, 28. The terminals 23, 24
are conductively connected to the terminals 27, 28 re-
spectively, by internal conductors 33.

A contact brush carrier 34 is mounted on the shaft 16
with which it is integral, and is disposed between the
substrate elements 17, 21. The opposite faces of the
carrier 34 are formed with parallel sided recesses of
generally rectangular form 35, and contact brushes 36,
37 constituted by resilient plates are keyed to the oppo-
site faces of the carrier 34 by means of the recesses 38§.
Each resilient plate is of generally rectangular shape
having an elongated central aperture, the parallel verti-
cal edges of the plate engaging in the respective recess
to locate the plate. It will be noted that the plate is bent
about a vertical media line so as to provide a pair of
outwardly projecting contact regions 38, 39 which re-
spectively engage the collector track and the arcuate
resistance track of the respective substrate element.

When the apparatus is assembled, as shown in FIG.
3, the contact brushes 36, 37 are spring-biased into
sliding bridging engagement with the respective arcu-
ate resistance tracks and collector tracks so as to define
therewith a pair of variable resistors arranged for dual
operation, the variable resistors varying in opposite
senses upon rotation of the rotatable shaft 16. The as-
sembly is therefore compact, all the resistance compo-
nents of the network being mounted internally of the
housing. Only three external terminals are required, for
connecting the attenuator in circuit with a network or
transmission line, and these are provided by the three
terminal pins 40, 41 and 42 which project rearwardly
from the rear wall of the housing 13. The terminal 40,
corresponding to the terminal 10 of FIG. 1, provides an
external connection to resistance elements 31 and 25
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via terminals 27 and 23. The terminal 41, correspond-

ing to the terminal 11 of FIG. 1, provides an external

connection to the resistance element 32 and the collec-
tor track 26 via the terminals 28 and 24. The third ter-
minal 42, corresponding to terminal 12 of FIG. 1, pro-

vides an external connection to the collector track 30

and therefore to the slider of resistance r,.

The attenuator construction permits great ease of
manufacture and assembly, is very compact and there-
fore especially suitable for high frequency operation,
and above all, overcomes the problem of mounting
fixed resistors internally in a unit having ganged resis-
tors arranged for dual operation.

What [ claim as my invention is:

1. A variable attenuator apparatus comprising:

a housing;

a rotatable shaft extending inwardly of the housing;

first and second spaced-apart, stationary insulating sub-
strate elements supported within the housing, one of
said elements including a shaft-receiving aperture
through which the rotatable shaft extends, each sub-
strate element supporting a pair of first and second
terminals, the first and second terminals of one pair
being connected respectively to the first and second
terminals of the other pair;

a contact brush carrier disposed between the substrate
elements and mounted on the rotatable shaft for rota-
tion therewith;

first and second arcuate resistance tracks and first and
second collector tracks supported respectively by the
first and second substrate elements;

a pair of fixed resistors supported by the second sub-
strate element and connected respectively between
one end of the second arcuate resistance track and
the first and second terminals of the second substrate
element;

the terminals of the first substrate element being di-
rectly connected to one end of the first arcuate resis-
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tance track and to the collector track, respectively;
a pair of spring-loaded contact brushes mounted on op-

posite faces of the contact brush carrier for rotation

therewith, each contact brush being spring-biased
into sliding bridging engagement with the arcuate re-
sistance track and collector track of the respective
substrate element to define therewith a variable resis-
tor, said variable resistors varying in opposite senses
upon rotation of the shaft,

a first terminal connection to said interconnected first
terminals of the substrate elements;

a second terminal connection to said interconnected
second terminals of the substrate elements; and

a third terminal connection to said second collector
track.

2. A variable attenuator apparatus according to claim
1, wherein the pair of fixed resistors are of equal resis-
tance value.

3. A variable attenuator apparatus according to claim
1, wherein the housing provides a front wall having a
shaft-receiving aperture through which the rotatable
shaft extends and a rear wall from which the terminal
connections extend.

4. A variable attenuator apparatus according to claim
1, wherein the contact brush carrier is integral with said
shaft.

5. A variable attenuator apparatus according to claim
1, wherein the contact brushes are constituted by resil-
jent plates keyed to opposite faces of the brush carrier.

6. A variable attenuator apparatus according to claim
§, wherein the opposite faces of the brush carrier are
formed with parallel-sided recesses, each resilient plate
having a pair of parallel edges engaging in the respec-
tive recess and a raised medial portion providing a pair
of projecting contact regions respectively engaging the
arcuate resistance track and the collector track of a re-

spective substrate element.
* * * * *



