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3 Claims.

This invention relates to signal amplifying sys-
tems for radio receiving apparatus and the like,
wherein a plurality of amplifier tukes and asso-
ciated interstage coupling devices are assembled
in a unitary chassis.

With the advent of relatively small radio sig-
nal ampiifying tubes, the trend in design of am-
plifying apparatus calls for minimum space and
maximum shielding between the various circuit
elements, since terminals and circuits are
brought inherently into closer relation. It is,
therefore, an object of the present invention to
provide a signal amplifier requiring a minimum
of space and providing substantially a maximum
degree of shielding between the various circuits
and circuit elements and the terminals thereof.

The trend in tube design is toward single-
ended tubes, that is, tubes with all of the ter~
minals at the base. In the more recent develop-
ments, the grid and plate terminals of the rela-
tively small battery tubes, for example, are in-
cluded among a blurality of pins extending di-
rectly from the glass container or bead at the
base of the tube. Because of the relatively small
size of such tubes, for example, those now ap-
pearing on the commercial market as RCA 1R5,
174, 154 and 185, the base or socket connections
for such tubes in an amplifying apparatus are
relatively close together, normally tending to in-

troduce ctray coupling and undesired operating 3

effects including oscillation at certain frequen-
cies. Thig is true particularly when the inter-
stage coupling means, such as tuned interstage
coupling transformers, are provided with ter-
minals at a single end for mounting with the
tubes on a common chassis plate or member.

Therefore, it is a further object of the present
invention to provide a compact amplifier with
maximum separation of apparatus terminals and
circuit leads and to provide an improved ar-
rangement of the tubes and interstage coupling
means thereof, whereby the Iatier serve as
shields between the tubes within a chassis pro-
viding a double shield wall and supporting
means.

It is also a further object of the present in-
vention to provide an improved arrangement of
amplifier tubes and interstage coupling means
therefor providing a construction which is
adapted for use as a unit in a relatively small re-
ceiver with maximum shielding between the ter-
minal elements of the tubes ang interstage cou-
pling means.

The invention will, however, be further under-
stood from the following description when con-
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sidered in connection with the accompanying
drawing, and its scope is pointed out in the ap-
pended claims.

In the drawing, Figure 1 ig 3 schematic circuit
diagram including apparatus partly in cross-sec-
tion showing a signal amplifier embodying the
invention and which, in the present example,
may be considered as the intermediate frequency
amplifier portion of 3 superheterodyne receiving
system, the remainder of the system being not
shown for the reason that it does not concern
the invention, and Figure 2 is a plan view of g
preferred arrangement of the apparatus of Fig-
ure 1.

Referring to the drawing,
frequency amplifier comprises a first stage am-
plifier tube 5, a second stage amplifier tube §
and suitable interstage coupiing elements com-
brising an input transformer 1, an output trans-
former 8 angd g coupling transformer 9 hetween
the tubes 5 and §.

In the present example, signals are supplied
to the amplifier from g combined detector oseil-
lator tube 18, the oscillator tuning elements for
which are included in a unit {1 tunable by means
of a movable control element {2 and including
any suitable tuning means for varying the fre-
quency of the oscillator portion of the detector
oscillator,

Likewise, the output from the amplifier i5 ap-
plied to o second detector 13 from which recti~
fied signals are taken through an output lead
14. This may be of the diode-pentode type pro-

the intermediate

~ Vided by an RCA 185 tube, while the tubes 5

and 6 may be of the RCA 1T4 type and the
detector oscillator 14 may be of the BRCA 1R5
type.

The tubes referred to are shown substantially
full size in the drawing and they are removably
mounted in suitable socket elements indicated
ab 15 secured to one of the Taces of two chassis
members comprising metallic Dlates 15 and 17
held in spaced relation to each other at a dis-
tance D by the transformers 7, 8 and 9. The
latter are also indicated substantially full size
and comprise metallic shield cans pressed into
the chassis members at each end between the
tube locations to form a double wall shisld be-
tween the tubes.

The transformers each comprise a primary I8
and a secondary 19 of the movable core type
tunable by movement of the core elements and
are connected with the plate circuits 20 and grid
circuits 21 of the tubes to provide a cascade am-




5

plifier arrangement betweeén the oscillator de-
tector 18 and the second detector i3.

For this purpose, in accordance with the in-
vention, the transformers are of the double-
ended type, that is, having terminals at each
end, the primary terminals being at one end
and the secondary terminals at the other and
being so arranged that, by inverting every other
tube as shown, the connection leads are of mini-
mum length for the successive plate and grid cir-
cuits between the tubes and the transformer ele-
ments.

Furthermore, it will be seen that the distance
S between the terminal members or socket con-
nections for two tubes on the same side of the
chassis includes a span of substantially two tube
elements and two transformer elements. This
wide degree of separation between terminal con-
nection for the tube is effected by providing
socket terminals for the successive tubes along
the chassis alternately on one and then the other
of the two opposed shield plates, with the tubes
projecting through openings 22 in the opposite
chassis plates sufficiently to be grasped in insert-
ing and removing them from the socket connec-
tions. This may be substantially the length of
the casing of the several interstage coupling ele-
ments, thereby providing a compact and effective

_amplifier arrangement.

Furthermore, the use of a double base chassis
with the tubes mounted alternately on one and
then the other of the double base plates, together
with double-ended interstage ccupling elements
permits a minimuin space reguirement and maxi-
mum shielding and spacing of the high signal
potential terminals and leads. Thus, it will be
seen that between the plate circuit and inpub
terminals of the tube {8, for example, and the
terminals of the tubes 5, a double shield wall is
provided comprising the chassis elements 16 and
{1, which are likewise interposed between the
terminals of the tube § and those of the tube 6
and the successive adjacent tubes throughout
the amplifier.

With the arrangement shown, it may be de-
sirable in certain types of apparatus, particularly
in portable receivers and amplifiers, to grip each
tube not only at the base but at the normally
unsupported end as shown in connection with the
tube I8 of Fig. 1, where 2 band 23 of rubber or
other suitable material is pressed into the open-
ing about the tube, thereby to support it against
vibration, and preventing Joosening in the socket,
although ordinarily the socket connections are
sufficiently tight to hold the tube in place. -

The linear arrangement of the apparatus shown
in Fig. 1 may be provided in any suitable ampli-
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fier where a straight chassis arfangement is de-
sirable or the apparatus may be arranged as
shown in Fig. 2 in the form of an open rectangle
to permit the grouping of the chassis about tun-
ing apparatus, not shown. Obviously, other forms
of the arrangement shown in Fig. 1 may be pro-
vided, although that shown in Fig. 2 is at pres-
ent preferred.

I claim as my invention:

1. In a signal amplifier, the comzbination of a
pair of spaced substantially parallel chassis
plates, a series of tube socket rnembers, & series
of double-ended coupling devices arranged in
spaced relation alternstely with said tube socket
members between said plates, said socket mem-
bers being mounted alternately on one and on
the other of said plates, and said coupling de-

vices comprising shield means providing shield

walls between said socket members, whereby the
terminals of said devices and socket members
are separated by a plurality of shield walls and
by a distance on the same side of the chassis of

“the order of the combined width of two of said

devices.

2. In a signal amplifier, the combination of a
chassis comprising shield plates arranged in op-
posed spaced relation to each other, means pro-
viding successive amplifier tube locations in and
along said chassis, comprising tubke socket ele-
ments located successively on opposite shield
plates, and means providing tube openings in
each shield plate, the tube socket elements on
one plate aligning with the opening means on the
other plate, and interstage coupling means for
said amplifier comprising metallic shield cas-
ings extending between and secured to said
chassis plates in the space between said plates
and successively between the ube locations to
provide minimum space requirements and maxi-
mum shielding between: the circuit elemeénts of
said chassis.

3. A signal amplifier comprising in combina-
tion & pair of metallic chassis plates, means for
holding said plates in predetermined substantial-
ly parallel spaced relation to each other compris-

ing a series of spaced shield members extending

between and engaging said plates, said shield
members being spaced to provide tube locations
alternately therewith along the chassis on op-
posite plates, means providing tube terminal con-
nections in said locations spaced on each side
of the chassis by a distance of the order of the
combined width of two tubes and two shield mem-
bers, the terminals on opposite sides of the
chassis being separated and isolated by the
shielding provided by said spaced chassis plates.
1.OY E. BARTON.



