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UNITED STATES
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PALTENT OF F lC:E

WILLIAN L. BOND, CF SCHENECTADY, NEW, TORXK, ASSIGNOR TO GENERAL ELECTRIC -

COMPANY, A CORFORATICN GF NEW YORK

SHIELDED RADIO RECEIVING APPARATﬁS AND THE LIKE

Application filed February 19, 1930. Serial No. ‘429,757;

The present invention relates to shizlded
radio receiving apparatus and the like, in
which metaliic shielding is arranged to sur-
round the apparatus and to protect it not

L. only from external electrical influences tend-

ing to create disturbing impulses in the va-
rious circuits of the apparatus, but also from
undesired electrical coupling between the
component parts of the apparatus, uch as

4% the tuning inductances, for example. Such

45 amplifiers,

“gp ing are now In use

“#5 February 8, 1927,

electrical coupling may be both electrostatic
and electro-magnetic, or either one ot them.

In modern receiving apparatus and the
like, embodying high gain radio-frequency
such as screen grid amplifier
tubes for example, the shielding of the com-
ponent parts from each other by metallic
envelopes or shields has become inereas-
ingly important and various types of shield-
for that purpose. Ex-
amples of extensive and effective shielding
means for high gain amplifiers may be
found in the copending application of
Albert W. Hull, Serial No. 166,773, filed
and in the patent to
Harry C. Thompson, 1,659,542, both of
which arve assigned to the same assignee as
the present application. Such shielding
iayv often bs complicated in construction,

30 costly, and unadapted for nianufacture in
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quantities. Its effectiveness determines to a
large extent the semsitivity or amplifying
power of the apparatus for which 1t is
provided.

Tn modern receiver design and in the de-
sign of radio apparatus of this type, in-
sonded for commercial use, the problem of
cost reduction and adaptability to quantity
production is important and must be con-
cidered along with the problem of providing
adequate and eflective ghielding. It has
been found that while it is comparatively
easy to provide an elaborate and expensive
shielding to gain. effectiveness, it is much
more dificult to provide the desirable and
necessary featuves of an effective shield in
a construction adapted for commercial and
quantity production.

Tt is, therefore, the primary cbject of the
present invention to provide a shield’ con-

struction for radio receiving apparatus and
the like, embodying high gain amplifiers
such as screen grid tubes, which includes the
desirable -and necessary shielding - features
in an’ effective and economical manner.

"It is a further object of the present in-
vention to provide an effective and economi-
cal shield of the above type having a base

biv

which forms a frame or chassis for the ap- ..

paratus for which the shielding is provided
and is a major element of the shielding for
such apparatus. In certain apparatus-hav-
ing a multiple tuning means such as a gang
condenser or capacitor, it is a further object
of the invention to utilize the frame of such
capacitor as the chassis - or -base above
defined. R o

“he invention will be better understood
and otHer objects and advantages thereof

‘will' be apparent from' the following de-

scription, when' taken in connection with
the accompanying drawings, and its scope
will be pointed out in the appended claims.

In the drawings, Fig.'1 is a front view
in’ perspective of the assembly of a shielded
radio receiving apparatus embodying the in-

‘vention; Fig: 2 is'a similar view of the rear

of the apparatus of Fig. 1 with parts of the
shielding raised to expose the interior there-
of; Fig. 8 is an interior plan view of the
apparatus as shown in Fig. 2 with parts of
the shielding removed; Fig. 4 is a sectional
view of the apparatus taken along line 4—4
of Fig. 3 in the direction of the arrows and
showing the manner in which the input cir-
cuit of each tube is shielded from its output
circuit; Fig. 5 is a similar view taken along
line: 5—5 of Fig. 3 in the direction of the
‘arrows showing the manner in which indue-
tance devices In the apparatus are shielded
from each other, and Fig. 6 is a. schematic
wiring diagram of a radio receiving appara-
tus embodying a multi-stage high-gain ra-
dio-frequency amplifier which the shield of
the present example is adapted to. enclose.

Referring to Figs. 1 to 5 of the drawings,
in which the same: reference’ numerals are
applied to like parts, 9, 10, and 11 are the
tator sections of a multiple tuning capaci-
tor having a common rotor comprising sec-
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tions 12 carried by a common shaft 13. The
shaft is journalled in suitable bearings 14

. (Fig. 2) provided in the ends of a rectangu-

lar metallic frame 15 and is driven by a
tuning drum 16. This is a common form of
tuning means for a radio receiving appara-
tus and may inciude any desired number of
sections corresponding to the number of
tuned circuits employed in the apparatus.
- Connected with each section of the tuning
capacitor and providing therewith a tuned
circuit, is an inductance or winding 17. In
the present example three inductances are
shown and together with the tuning capaci-
tor having the same number of sections rep-
resent any number of suitable tuning ele-
ments for a radio receiving apparatus. The

- tuned circuits provided by the associated
- Anductances and tuning capacitor may be

connected in any suitable manner to tune
the apparatus. In the present example they
are arranged to provide successive tuned cir-
cuits in a multi-stage radio irequency ampli-
fier
ceiver. As the remainder of the radio ap-
paratus, including the output circuits and
supply circuits, do not concern the present

invention, the same are nct.shown in the

[
o

o
<

2.
%

drawings. -
For use in a radio receiving apparatus of

the above type, the tuned circuits formed by

the associated inductances and tuning capac-
itor are adapted to be connected with the
input or control electrodes of electric dis-
charge devices such as screen grid tubes 18,
19 and 20, and for this purpose are provided
-with output leads 21 and terminal means
or caps 22 for connection with the control
electrode terminals 23 of such tubes. Suit-
able circuit terminal means, such as tube
sockets 24, are provided for mounting the
tubes, and include contact terminals 25 for
making connections with the tube base
prongs or terminals 26 in the usual manner.
‘The circuit terminals are provided with suit-
able output circuit leads 27 and are adapted
to_connect with supply leads (not shown).
. With this arrangement, the tubes 18, 19
and 20 are each connected with a tuned in-
put circuit including an inductance and a
variable capacitor section and with output
circuit leads 27, and represent by way of
example, a series of tuned amplifier circuits
or.stages for a radio receiving apparatus as
hereinbefore mentioned.. The two stages
represented in the present example may be
designated as the first or input and the sec-
ond or intermediate stages, as noted in con-
nection with Fig. 4. Tt will be seen that
these stages overlap physically and that an
output tube is located in the second stage.
. For the purpose of illustrating the com-
plete high frequency amplifying and detect-
ing system of a radio receiving apparatus,
the tube 20 included with the second stage

and detector apparatus for a radio re-.

may be considered to be a detector, while
the stages containing tubes 18 and 19 are
radio frequency amplifier stages of the high
gain type, screen grid tubes being employed
therein. ' o
The stages shown are connected in cascade
by connecting the output leads 27 of the first
and second stages with high inductance pri-
mary windings 28, associated with the suc-
cessive inductance windings 17 as indicated
in the drawings, particularly Figs. 2, 3 and
5. It is evident that the oufput leads of the
tube 20 of the present example may be con-
nected in a similar manmer to a similar
“tuned output means: However, with this
tube empioyed as a detector, the output leads
therefrom are conanected with the remainder
of the receiving apparatus (not
preferably through a high frequenc
coil 29, , ,
High frequency energy to be amplified
and’ detected is supplied to the first stage
through suitable means such as a coupling
winding 30 associated with the winding 17
foir tube 18 in inductive relation thereto.
The circuit arrangement of the above de-

v chole

seribed radio receiving apparatus embodying

a high frequency, tuned amplifier of the
high gain sereen grid type will be clear from
a consideration of a typical cireuit diagram
for the same chown in Fig. 6, to which, along
with the preceding figures of the drawing,
attention is now directed, and in which fig-
ure the reference numerals of the preceding
figures have been applied for the same
parts. ,

In Fig. 6, tubes 18, 19 and 20 are con-
nected with their respective input circuits
through leads 21, and the various stages are
coupled in cascade through output leads 27
and primary windings 28, each associated
with an inductance winding 17. The firgt
stage is supplied with signal energy from
any suitable scurce, such as an antenna 31
through a loading coil 82 and the input pri-
mary winding 30, and the amplifisd signal
energy is delivered through the two amplifier
stuges including tubes 18 and 19 and the
detector tube 20, to an output circuit includ-

!ing choke coils 29 and an output terminal 83,
- Power terminals for operating currents
and voltages are indicated at 34. I Tuded
In circuit with certain of such terminals is
a velume control potentiometer
control device 85 for controlling th
grid potentials of the amplifier tubes 18
and 19. The power circuit connsctions be-
tween the tubes are suitably by-passed by
fixed -capacitors or condensers 56. These
serve to complete the shielding of the cir-
cuits where they leave the various stages
and should be closely associated with each
stage for which they are provided.

The physical location of primary loading
coil 82 is indicated in Figs. 1 and 2, while
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‘that of the volume control means 35 is.in-

dicated in Fig. 2.only. "The by-pass. con-
demsers 56 may be mounted in suitable con-
tainers or cans such as that shown at 87 in
Fig. 1. The container type of mounting
means represented by can 37 may be used
for mounting other apparatus of the receiv-
er. - The location of such containers in the
apparvatus will be further discussed here-
inafter.

The cireuit conmections in detail do mnot
concern the present invention, hence, further
description of the circuit is believed to'be
unnecessary. The civcuit diagram shown is

typical of a radio receiving apparatus em-
J

~ bodying 2 high gain high frequency ampli-
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electrical reasons.

fier using screen grid tubes and is shown

.only by way of example as being illustra-

tive of that type of appdratus for which
the shielding of the present invention is
particularly adapted.

The essential elements with which the
invention is.concerned are the shielding and
physical arrangement of the high frequency
circuits of the apparatus, such as successive
tuned stages invelving inductances,. tuning
capacities, high gain amplifier tubes, and
the leads by which the coupling means or
primary windings and the tuned circuits ave
connected with the tubes.

In an apparatus of the above chavacter,
a compact arrangement of the above named
component parts is ‘desirable and necessary
for modern receiver design. This necessi-
tates a close arrangement’ ef parts which,
without shielding, or protection by metallic
casings -or walls, would be impossible for
Electrical couplings, elec-
trostatic, electro-magnetic or both, between
the tunéd eircuits of adjacent stages, as well
as between the input and output circuits of
the same stage must be made as small as pos-
sible. To provide shielding to accomplish
this which will be highly effective and which
may be economically manufactured in quan-
tity, involves a :careful consideration of the
cireuit components to be shielded.

Considering ‘the circuit diagram of Fig.
6 as an example of a circuit to be shielded
or to be embodied in- shielded receiving
apraratus and the like, in accordance with
the invention, a wall or shield represented
by dotted line 38 may be placed between
the input circuit and lead cf each tube; and
its ontput and power supply leads, which
wall or shield will serve to electrically iso-
late the input of each tube from the out-
put and power supply leads thereof. By
extending - the shielding: by additional

.shields, for example by walls indicated by

dotted lines 39 and 40, the inductances and,
condenser units of the tuned input circuits
are shielded from each -other, that is' the
tuning -elements .or tuned circuits of the
various stages are shielded from each .other.

<3

In the present example; since the first stage
is coupled to an open antenna, the tuning
means for that stage is net mnecessarily
shielded, as indicated. This is for the rea-
son that, being exposed to external elec-
trical influence through the medium of the
anteuna coupling, shielding would be rela-
tively ineffective.  The tuned circuits of the
remaining stages and for the detector are
shielded from external electrical influences
or forces, by the same shielding which iso-
lates them from each other. :
In the circiit of the present example; the
third tube, 20, is-the detector and according-
ly does not.require a shield between its in-
put and output circuits. It is obvious that
shields may bé added, in case that this
tube functions in anotlier amplifier stage,
in the same manner as shield 38, as vepre-

sented by the fine dotted iine 41. The
diagrammatic representation of the shield-

ing is completed by a wall indicated by
dotted line 40. o

Tt will be noted that the shielding ar-
rangenent as a whole is divided into com-
partments which are here designated as.com-
partments: A and B, each compartment in-
cluding the elements providing one stage,
that is, the tube with its output and supply
leads and a tuned circuit coupled with its
output circuit or leads. - In the case of com-
partment B which containg a tuned -circuit

79

-
<t

90

contiected with the detector, the detector -

tube 20 itself is contained in the same com-
partment. Were it an amplifier tube, how-
ever, it would be isolated from the tuned
input circuit by shielding wall indicated
by dotted line 41 as above mentioned.
The shielding-is so placed that it isolates
or shields the control electrode terminal
from the -output circuit of an amplifier de-
vice or tube; in a multi-stage tuned high
frequency amplifier it isolates or shields the
tuned circuits, particularly the inductances,

one from anether, and it shields the tuned

circuits and circult means, particidarly the
inductances and the electric discharge de-
vices, from external electrical influence.

u\nu,
Each stage,such as shown diagrammatically

. . . “
in compartment A of Fig. 6 is not wholly:
4h the same section of the

physical struc-
ture, see Figs. 1-5. In order to accomplish
the. primary object of the invention, the
tube or eleciric discharge device, with its
output and power supply leads, is physically
located in the section with the preceding
stage, but shielded frem that stage, as here-
inafter described.

The shielding is thus based upon an un-

<derstanding heretofore not clearly developed

in ‘the art, of the essential elements of an
amplifier stage for the purpose of applying
effective - shielding thereto 1n muiti-stage
amplifier . apparatus:  To prowvide :such
shielding each stage may best be considered
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to include the electric discharge device and
its output means, that is, its output circuit
together with the necessary power suppiy
donnections, and the means for transferring
he amplified output to a succeeding appara-
tus or device. In the present exampie this
last raeans is the tuned clrcult. asscciated
with the output circuit of a preceding tube
and providing the input circuit for the suc-
ceeding stage. A stage is therefore that ap-
paratus contained in compartment A (Fig.
6) of the present example or compartment B,
less the detector or output tube 20.
Referring now to the preceding figures of

-

5 the drawings in which the principles of

shielding outlined diagrammatically in Fig.
6, are carried out in a receiving apparatus,
in accordance with the invention, the rec-
tangular frame 15 for the multiple tuning
capacitor is arranged to support the tube
sockets 24 in alignment with the tuning
capaciter sections- longitidinally - of the
frame, and laterally in alignment with each
other, providing parallel, laterally extend-
ing rows. cf tuning capacitor sections and
tube sockets. The tuning inductances 17
for the various stages are arranged to occupy
positions above and in spaced vertically
aligned relation with their respective tuning
capacitor sections, while the corresponding
space above each tube socket is adapted to
be occupied by the tube for a succeeding
stage, when the apparatus is. assembled for
operation. ' B :

t will be seen that this arrangement of
the parts or elements of the apparatus makes
for a-high degree of compactness which is
desirable in an apparatus of this character,
and is best shown in Fige. 8,4 and 5. It will
be noted that this arrangement permits the
grid leads 21 to be short and well spaced
from other apparatus in all dirvections, that

e i RN
<18, 1t provides low capacity to ground for

these leads and avoids the more common use
of piping or other enclosing means to shield
these leads. S

The tube sockets and tuning capacitor are
on substantially the same level in the frame
while the tubes and inductances are, respec-
tively, vertically above them. The coils or
inductances, tuning capacitor sections, tube
sockets and tubes for the various stages ave
thus physically aligned in substantially par-
allel, vertical, longitudinally extending
planes and it will be seen without interfering
with-the electrical circuit arrangement of the
stages or their interconnection. With this
physical arrangement and grouping of the
various elements of the apparatus, shielding
is readily applied thereto in accordance with
the principles outlined in connection with
Fio. 6.

Within the confines of the frame 15, low
vertical metallic walls 42 cooperating with
the walls of the frame provide rectangular

-present example.

1,818,718

shielding walls 43 about the circuit terminal
means or amplifier tube sockets 24 in the
The- well  construction
about the circuit terminals for the tubes

serves to shield each amplifier tube with its

base output and power supply leads from

-all parts not elecirically associated with it

as a stage or compartment, as defined in
connection with Fig. 6 and the explanation
of it already given. In the present example,
the detector socket terminals are not so
shielded as it is found to.be unnecessary.
In connection with the detector tube socket
shown, the well construction is reduced to a
transverse bar or bridge wall 44, arranged
to form with certain portions of the walls
42 of the socket wells which =re aligned
with it, a bridge wall which extends trans-
versely across the frame between the walls

which carry the tuning control shaft bear::

ing, and parallel to the shaft between the

‘tuning capacitor sections and the tube sock-

ets. This serves to brace the frame, and
also to support the tuning capacitor stators.

The frame is also divided longitudinally
by parallel, vertical, metal partitions 45,
located between the stators of the tuning
capacitor and extending between the front
and rear. walls of the frame to shield said
stators one from another and to form in
said frame a series of parallel rectangular
openings 46, substantially at the level of the
tuning capacitor shaft, the partitions be-
ing notched as indicated at 47 to provide
slight clearances about the shaft.

The shield structure of the frame is com-
pleted by a closure means at the bottom in
the form of a flat metal base plate 48, se-
cured to the bottom of the frame in contact

‘with the walls of the frame and the parti--

tions 42 and 45 as indicated in the drawings,
particularly in Figs. 2 and 5. The plate
is provided on its lower side with suitable
supporting brackets 49 which serve as feet
to support the apparatus when the plate is
applied to the frame and to provide a space
beneath the plate for mounting such appara-
tus as the can: 37, Fig. 1. The brackets or
feet on the frame serve not only as spacing

and supporting feet for the apparatus, but’

are so located at the edges of the base plate
that they are also adapted to carry auxiliary
apparatus such as the volume control poten-
tiometer 85, Fig. 2, and its control -means

indicated at 50, Fig. 1. TFor the sake of’

simplifying the drawings, this is not shown
in Fig. 8, nor is the volume control device
shown except in Ifig. 2 and as represented in
Fig. 6. One of the brackets is shown in

Figs. 4 and 5 and these figures together with -

Figs. 1 and 2 illustrate the construction of
the supporting means for the frame.
Further in regard to the above chassis
or base construction, it is obvious that any
suitable means may be provided to close the
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hotom of the frame. Tor example, the
base plate may be provided integral with
the frame, that is, the frame may be pro-
vided with a closed bottom wall represented
by plate 48. As shown it merely represents
a removable base or bottem wall for the
frame, and being vemovable serves to facil-
itate wiring or inspection of the interior -of

_the frame from the bottom.
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In the present example, the partitions 45
are integral with the frame and form a paré
of it as are also the walls 42 for the socket
wells and the transverse wall represented by
the extension of wall 44. This construc-
tion is easily carried out in manufacture by
casting the entire frame structure above
named in one piece of metal such as an alloy
of zine, or aluminum. ,

With -this .construction, suitably spaced
lugs or brackets 51, are provided throughout
the frame on the walls and partitions for
the support of the sockets 24, the tuning
capacitor stators 9, 10 and 11 and the bas?
plate 48, as indicated in the drawings, par-
ticularly in Fig. 8. The lugs or bracke:s 51
are preferably cast integral with the frame
and partitions as indicated. The tube sock-
et bodies are of insulating material and are
secured directly to the lugs 51 in the socket
wells while the tuning capacitor stators are
secured to strips of Insulating material 52
which are in turn mounted upon suitably
located lugs 51

Tor the support of the inductances 17,
simple Y-shaped metal brackets 53 are pro-
vided and secured at their ends to the base
plate 48. Being thus grounded to the metal-
lic structure they serve as a combined sup-
porting and grounding means for each in-
ductance, one inductance Jead heing readily
connected therewith as indicated at 54,
Fig. 1.

Tt will be seen from the foregoing de-
ceription that the tube sockets are isolated
from each other and from the tuning capaci-
tor by avalls about the tube sockets, certain
of the walls thereof forming a common par-
tition  wall which divides the frame frans-
versely between the tuning capacitor and
the voew of tube sockets; that the frame is
divided longitudinally by partitions between
the tuning capacitor stators, which, shield
the latter one from another, and which, to-
gether with the walls of the frame, enclose
the apparatus within the frame in a series
of sections having top openings, the bottoms
of which sections are closed by a common
base plate attached to the frame.

The tuning capacitor frame thus serves
as a combined shield and base unit or chassis
for the apparatus, being provided in its
side walls with bearings for the condenser
shaft, with stator and socket siupporting
brackets on its inner walls, with partitions
providing openings 46 for the application of

5
further shielding, and with coil supporting
means in connection with its base plate. The
frame is strengthened and made rigid by its
closed rectangular construction and by the
transverse and longitudinal partitions.:

Mounted on the frame or -chassis are :a
pluratity of inverted shields or shield cans
55 adapted to be placed over the sockets 24
and being of a size and height to enclose:the
tuhes and provide a shield between the in-
put er control terminal connection therefor,
and the output and other soecket or base
connections. Tor this purpese the shields
are provided with top -openings through
which the tubes may project -as indicated
in ¥igs. 1, 4 and 5.

The shields 55 ave rectangular in shape in
the present cxample, and are provided with
flexible lower edges 56 whereby they are
adapted to be pressed into the socket vvells
43 to a seated position against a bead 57
formed in each shield, about and spaced
from its lower flexible edges.: "The socket
welle in the chassis thus serve to .close the
bottoms of the tube shields.. . ‘

A plurality ef similar inverted :shields er
shield cans 58 are provided for the .coils or
inductances 17 and are similarly mounted
upon the frame or chassis to surround said
inditctances and to shield them from .each
other and from external .disturhances.
These shields are provided with flexible
lower edges 59 surrounded by a bead or stop
means 60 and are of such rectangular shape
that they may be pressed with a tight fit to
a seated position 1n the openings 46 in the
chassis. The chassis thus serves to -suppont
the shields and the latter seryve as closure
means for the openings 46 therein.: The
chields 58 must be of such size and height
that with the chassis they will completely
enclose tube shields 55, the tubes .and the
tuning ;
and in conjunction with the chassis. section
form a series of.enclosures.or compartments
A and B, Figs. 4 and 5, for the successive
stages corresponding to ithe compartmepts
as outlined diagrammatically in Ilig.6. The
input stage is not so shielded in the present
example, although it is obvious that. such
shielding may be placed about it. - The coils
or inductances are located wholly within
separate individual shields 58 although such
shields haye a common base.

With this arrangement a double wall
shield is provided between the coils, Iligs. 1,
2 and 5, which is more effective than a-single
wall, and each shield forms a lap joint with
the chassis or base, providing .an effective
contintious shielding with the chassis. It
will be noted that the corners. of the bottom
edges .or skirts 56 and 59 of the shields er
shield cans 55 and 58, respectively ave cut
away. This is not only to give the edges or
clirfs flexibility, but also to avoid the possi-
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bility of poor or changeable contact in the
corners between the shields and the chassis,
whereby contact noises and irregular opera-
tion -are avoided. Contact is thus made

» along the. sides and ends of the shields and

not at the corners. .

The larger or outer shields 58 are notched
or recessed as indicated at 61, corresponding
to notches or recesses 47 in the partition
walls to surround the shaft 13 with a slight
clearance space as indicated in the drawings.
At each recess 61, the larger or outer shields
are provided with spring clips or contacts,
one of which is indicated at 62 in Fig. 2.
These contacts are adapted to engage the
shaft 13 when the shields are seated on the
chassis, and serve to connect the shields elec-
trically with the shaft by ‘a better contact
than that provided through the end bear-
ings to the chassis.

Each circuit terminal well communicates
with the adjacent compartment in the direc-
tion of the output, or the compartment of
the succeeding stage with which the output
leads are connected, through an opening 63
(Fig. 4) in the adjacent longitudinal par-
tition wall 45, and in one side of the well,
as indicated in Figs. 8, 4 and 5. The out-
put leads 27 may thus extend directly from
the circuit terminals of the tube of one
stage to the primary winding 28 associated

with the inductance 17 of the tuned output-

means for that stage (see Fig. 6). This
places the interior of the inner or tube shield
and the socket terminal well in communica-
tion through a shielded channel with the
succeeding section or the inductance shields
(in the direction of the output) whereby the
output and power supply connections for the
tube are electrically in the same compart-
ment with the tuned circuit means or induct-
ance associated with its output. )

The shield may be considered to include
a few simple component parts such as the
chassis 15, the outer removable portions 58
of the shield, and the removable inner or
tube’shields 55. The latter are located with-
in the larger shields to provide what may
be considered to be a shield within a shield.
The chassis includes a simple rectangular
frame, preferably of cast metal, divided by
tongitudinal partitions into a plurality of
1 tions. Fach of the main secfions
is further divided by a transverse partition
into two smaller sections. The longitudinal
partitions at 45 shield the individual sec-
tions of the variable tuning capacitor from
each other and the transverse partitions at
42 shield the tube sockets from the variable
tuning capacitor and from each other. The
chassis is therefore a partitioned and cham-
bered frame having top openings and shield-
ed communication channels between the in-
terior sections of the frame. ,

In ‘the present example the two larger

(&)

1,816,718

or outer shields 58 fit snugly into the center
and right sections of the chassis, and with
the chassis provide two compartments com-
pletely shielded from each other and from
the left section. They form a double wall
shield between the inductance coils of the
last two circuits which is far more effective
than a single wall shield for the proper op-

eration of apparatus embodying high gain -

amplifier stages. :

It will be noted in Figs. 1 and 2 that while
the shield cans 58 are provided with lower
edges 59 which are pressed into tight over-
lapping engagement with the frame or chas-
sis, an additional holding down means is

‘provided in the form of a plate 64 of suit-

able form to engage the tops of shield cans
58 and is pressed down against them by
suitable clamping means in the form of a
pair of tie rods 65 mounted on the frame
15 and provided with threaded upper ends
on to each of which is screwed a thumb nut
66. The plate is easily stamped from sheet
metal and the tie rods and thumb nuts are
relatively inexpensive to manufacture.

The purpose of the holding down means
is to prevent any slight movement of the
shield cans 58 with respect to the chassis
when the apparatus is in operation as it
has been found that with high gain ampli-
fiers any slight movement of two abutting
portions of the shielding may and usually
coes cause noises in the output of the ap-
paratus. This is believed to be due. to
changes in the resistance of the shielding
path to circulating currents flowing in the
shielding. :

Viewed in one of its aspects, the shield-
ing system thus described may be consid-

ered to include a chambered apparatus base

or chassis and a series of inductance cham-
bered apparatus base or chassis and a series
of inductance and tube shields or shield
cans mounted upon said base, each induc-
tance shield being in shielded communica-
tion through the base with one of the tube
shields and each industance shield being ar-
ranged in connection with the base to pro-
vide a shielded compartment to surround
and to enclose the tuning capacitor section
associated with the inductance, along with
another tube shield electrically isolated and

shielded from the interior of said compart- .
1s- .

ment, whereby the input of said tube
located adjacent the output lead from the
tuned circuit provided in the compartmer:t.

Viewed in another of its aspects, {ho
shielding system above described may be
considered to include a rectangular base Dro-
viding an apparatus chassis and having a
series of top openings with removable shield

cans adapted to be sested in gaid openings.

and providing lapped joints therowith to
close the same, and the bage being adapted
by the provision of suitable partitions be-
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tween said openings to cooperate with the

shield cans to provide a series of closed com-

partments. Located in each compartment is

an induectance, and a eircuit terminal con-

5 nectlon means, such as a tube socket, and

in at least one of gaid comp‘v*tmems ig lo-

cated an inner shielding means interposed
between said inductance and the mrcmt ter-
minal connection means, such shielding
means including a removable pm'i ont and
a ‘base porticn, the latter being in the form
of "a circuit termmal shlwchn well and
communicating with an adja wcent compart-
ment. ’

What T claim as new and desire to: se-
cure by Letters Patent of the United States,
is:

1. A shield for radio receiving apparatus
and the like includin g in combination, an
open metallic frame

uv\rl

10
15

having integral trans-
verse and longitudinal partitions dividing
it into sections, a well in cne of said sections
communicating with an adjacent section of
said frame, a removable shield mounted in
said well, a second removable shield mount-
ed on said frame and prowc ing a closure
means for said adjacent section, and an en-
closing means for one of said shields.

A shield for radio receiving appara-
tus and the like inclvdino in combination,
a chambered apparatus base having a series
of top openings, a series. of chield cans
mounted on said base and for 'ming closure
means for said openings, a second series
of shield cans mounted on said base; at

least one of said last named shield cans
bcmu enclosed by one of said first W‘med
shield cans and being in shielded communi-
cation through the Pase with the interior
of another of said first named m;eld cans.

3. A shield for radio receiving apparatus
and the like including in combmwtm a
chassis for suflranofu"uug, a plurality of
shield cans mounted on said chas%is- for
shielding electric dlscba:'ge devices of the
radio tube type, & plurality of inductance
shield cans mounted on said frame in spaced
relation to each other; a plurality of spaced
partitions extending longitudinally -across
said chassis md arranged to cooperate with
said inductance shield cans to pro‘ ide a
plurality - of %mclde(l compartments, said
partitions being arranged to provide opﬂn-
nes bebween said tube shield cans and said
eompartments.
shield for radio receiving apparatus
> inelnding in mm’bination, a

L chassis Torsaid apparagas,
ity of open end shield cans mount-

()
w

40

a pmr
ed on sald frame ahd adapted to provide
shields for suivounding electric discharge
devices.of the vacuum tube type, 2 pmrahty
of mductance shield cans mounted on qrnr]

60

to each o

sided channel of com—

frame in spaced relation
means providing a shie

(4

munication between one of said tube shields
and one of said inductance shields, .a plu-
rality of partitions extending -across said
frame and arranged to cooperate with said
inductance shield cans to provide a plural-
ity of shielded compartments, at least one of
said tube shield cans being mounted within
one of said compwltments. :

5. A shieid for radio receiving apparatus

and the like including in combinati tion, a 75.
r“ctarﬂhhr metallic shield frame e, a shatt
e\ten hno tra “-sversely across said. frame,

bearings “for said shaft in the end walls of

said fr‘mle, a plurality of longitudinally ex-
tendmw parmtloﬂ&, in said frame providing
with the walls thercof a plurality of open-
ings in the frame, means for closmOr said
openings ~and provmhng with the frame a
plurality of shielded compartments, walls
1 at least one of said compaxtments pro-
viding a. well communicating with an ad-
]szcent compartment, - a circuit . terminal
means located in said well, and a remoy-
able shield adapted to seat in said Well
z‘-.nd prov1J a shielding enclesure about said

c'm terminal means.

. The combination with an electrical ap--
paratus including a circuit tuning control
means having a phmhty of sevtlo‘ls a con-
trol shaft therefor and a plurabty of in-
mcuances cooperating with said tuning con-
rol means to provide a plurality of tuned
civeuits, of a shielding means for said ap-
paratus ineluding an open metallic frame
adapted to surround and support said tun-
ing control means and shaft, a plurality of
tube sockets mounted in said frame, walls
integral with the frame providing  welis
about said tube sockets, partitions integral
with the frame exterding between. the sec-
tions. of said tuning control means, means
for supporting said mducta.nces substantial-
ly vertically above and in spaced relation to
each of said tuning control sections, a sep-
arate. shield can ‘adapted to surround each
of said inductances and to engage the frame
with -a lap-joint, said shield cans providing
a double wall shield between one mductanm
and another and a-closure means for the
frame and a tube shield’ mounted .in each
of said socket wells.

7. The combination with an electrical ap-
paratus including a circuit tuning contrm
means having a piurahty of sectlons, a con-
trol shaft therefor and a plurality of in-
ductances cooperating with said tunmcr con-
trol means to provide a plurality of Tuned
CLI""HI{:S, of a shielding means for said ap-

paratus including an open metallic frame
fm%pued to surround and support said tun:
ing control means and shaft, a plurality of
tube sockets mounted in said frame, walls
providing wells about said tube sockets, said
walis being arranged to provide & common .
shield wall between said sockets and said >

70

80.

85

100

1d
o
<

110

)

et
i6)
911




16

15

20

25

30

35

40

45

50

55

60

8b

8

gections of the tuning control means, parti-
tions extending between the sections of said
ing control means and arranged to shield

! sections of the tuning control means
from each other, a separate shield can adapt-

A A

<t
¢

ey

cd to surround each of said inductances and
o engage said partitions with a lap-joint
nd form a double wall shield between said
inductances, individual tube shields adapt-
ed to be mounted in said socket wells to sur-
round and shield a tube when mounted in
the socket of said well, and a closure means
for the bottom of said frame.

8. The combination with an electrical ap-

o o

=

" paratus including a -circuit tuning control

means having a plurality of sections, a con-
trol shaft therefor and a plurality of indue-
tances cooperating with said tuning control
means to provide a plurality of tuned cir-
euits, of a shielding means for said appara-
’ including . an open metallic frame
adapted to surround and support said tun-
ing contrel means and shaft; a plurality of
tube cockets mounted in said frame, walls

Fria
us

providing wells about said tube sockets, said

walls being arranged to provide a common
shield wall between said sockets and said sec-
tions of the tuning control means, partitions
extending between the sections of said tun-
ing control means and arranged to shield
sald sections of the tuning control means
from each other, a separate shield can
adapted to surround each of said inductances
and to engage the frame with a lap-joint,
said shield cang providing a double wall
shield between one inductance and another
and a closure means for the frame, indi-
vidual tube shields adanted to be mounted in

said socket wells to surround and shield a

tube when mounted in the socket of said
well, and a closure means for the bottom of
said frame, said means including a plate
secured to the bottom of said frame and
supporting feet for said frame arranged to
provide a mounting space below said frame.

9. The combination with a radio fre-
gquency amplifier of a shielding and support-
ing means therefor, including a tuning eca-
pacitor frame, a base connected to said frame,
partitions extending across said frame and
dividing the same into sections, a bottom
plate for said frame, shield cans mounted
on said partitions and providing covers for

said sectious, each of said shield cans form- .

ing with its corresponding resilient frame

section and said base a shielded compart-

ment, a plurality of tube shields, and means
for mounting each of said shields in the
frame, at least one of said means being lo-
cated within the confines of one of said sec-
tions whereby it is adapted to be enclosed
by one of said shielded compartments, and
the interior of said shield mounting means
being in communication with the interior
of an adjiacent section, - ,
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10. The combination with a tuning ca-
pacitor having a plurality of sections and a
common control shaft, a plurality of induct-
ances associated therewith, and tube sockets
for a plurality of amplifier tubes, of a.com-
mon support and shielding means including
s metallic. frame for said tuning capacitor
providing bearings for said shaft and a sup-
port for said tube sockets, transverse and
longitudinal  metallic partitions in said
frame arranged to separate and shield said
tube sockets and tuning capacitor sections
from each other, a shield can adapted to sur-
round and with the base to enclose an in-
ductance, a tuning capacitor section and a
tube socket, and means for holding said can
in a seated position on said frame.

11. In combination, & multiple tuning ca-
pacitor having a shaft, a frame supporting
said shaft, a closure means for the bottom
of the frame, individual removable closure
means for the top of the frame, certain of
said last named closure means being adapted
to cooperate with the frame to provide a
series of closed shielded compartments, a
tube terminal well in one of said compart-
ments communicating with an adjacent com-
partment, and a removable tube - shield
mounted on and forming a closure means
for said well. :

12. In combination, a multiple tuning ca-
pacitor having a shaft, a frame supporting
said shaft, a closure means for the bottom
of the frame and individual removable clo-
sure means for the top of the frame, certain
of said last named closure means  being
adapted to cooperate with the frame to pro-
vide a series of closed shielded compartments,
a tube terminal well in one of said compart-
ments communicating with an adjacent
compartment, a removable tube "shield
mounted on and forming a closure means
for said well, a tuning capacitor section
located in each of said. shielded compart-
ments, and an inductance coil connected and
located in the same compartment with each
of said sections of the tuning capacitor to
provide a series of tuned shielded circuits.

13. In a radio receiving apparatus, a me-
tallic base, a tuning control means mounted
on said base and including a series of in-
dividual sections, walls on said base extend-
ing between said sections to shield the latter
one from another, an inductance coil associ-
ated with and mounted in spaced relation
to each of said sections, a removable metallic
shield can mounted on said base in contact
with said walls, and forming with the base
a-closed shielding compartment for one of
said tuning capacitor sections and its as-
sociated inductance, means providing a
shielded channel of communication between
the interior of the compartment and the ex-
terior thereof, walls providing a well withi
said compartment and in said s
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communication, and a shield for an electric
discharge device arranged to provide a clo-
sure for said well within the compartment.
14. In a radio receiving apparatus, a base,
- a tuning control means mounted on said
base and including a series of individual
sections, walls on said base extending be-
tween said sections to shield the latter one
from another, an inductance coil associated
10 With and mounted in spaced relation to eachi
of said sections, a plurality of removable
metallic shield cans mounted on said base
in contact with said walls, said cans being
arranged to provide closure means for the
15 base and with the base a series of closed
compartments, a tuning capacitor section
and its associated inductance being located
in each of said compartments, and said cans
being spaced apart to provide a double wall
oo shield between said enclosed  inductances,
walls in one of said compartments provid-
ing a circuit terminal well communicating .
with an adjacent compartment, and a shield
for an electric discharge device arranged to
o5 provide a closure means for said well.
15. A shield for radio veceiving apparatus
and the like including in combination, a
metallic base providing a chassis for said
apparatus and having a series of top open-
20 ings, a plurality of removable shield cans
each being adapted to seat in one of said
top openings to close the same and to pro-.
vide with the chassis a series of shielded
compartments, an inductance winding lo-
35 cated in each of said compartments, a cir-
cuit terminal connection means located in
one of said compartments, and an inner
shielding means interposed between said
circuit terminal means and the inductance
40 winding in said compartment, said shield-
ing means including a removable portion
and a base portion, the latter being in the
form of a circuit terminal shielding well in
communication with an adjacent compart-
4% ment.
In witness whereof, I have hereunto set
my hand this 18th day of February, 1930.
WILLIAM L. BOND.
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