
July 28, 1931. w, L, BQND 1,816,718 
SHIELDED RADIO RECEIVING APPARATUS AND THE LIKE 

Filed Feb. 19, 1930 2 Sheets-Sheet l ' 

Inventoh: 
Willi a'rn L1.Bond, 

by MW 
His Attorney. 



July 28, 1931. w. L. BOND 5 1,816,718 
SHIELDED RADIO RECEIVING APPARATUS AND THE LIKE 

Filed Feb. 19, 1930 2 Sheets-Sheet 2' 

49 

/ ‘I I / r 

Li'gsT/‘egiLi'l ‘ 
58 ZESTAGL'? 

/7 
. 30 l7 l7 _ 

Fig.5. ‘ Z2 Z8 ‘Z0 , Z8 

\ ,9 l9 5 58 
I8 \ \ 

l 55 I 

55 ,F , " I n 

‘ \ ‘Z7 29 
52 59 6O 

‘5/ 5) E 5? / M1 
42 9 45 ’° 45 /, 

/ I 

FBZFIQB 59' 48 42 27 49 /5 
/ 

4/29 

? lnven‘corr 
WiLLi am L. Bond, 
by MW 

His Attorney. 



15 

‘920 

40 

45 

50 

Patented July 28, 1931 \ _ p' '1 1,816,718‘ 

> Uni-WE STATES AMEN-T lorricst 
WILLIAM: L. BOND, (3F SCHENECI‘ADY, li-‘EWj YGRK, ASSIGNOR TO' GENERAL ELECTRIC ' 

COZYIPANY, A CORPORATION OF NE‘N YORK 

SHIELDED RADIO RECEIVING APPARATUS AND THE LIKE 

Application ?led February 19, 1930. Serial 1162429357‘. 

The present invention relates to shielded 
radio receiving apparatus’ and the like, in 
which metallic shielding is arranged to sur 
round the apparatus and to protect it not 
only from external electrical in?uences- tend! 
ing to create disturbingimpulses in the va 
rious circuits of the apparatus, but also from 
undesired electrical coupling between the 
component parts of the apparatus, such as 
the tuning inductances, for example. Such 
electrical coupling may be both electrostatic 
and clectro-magnetic, or either one of them. 
In modern receiving apparatus and the 

like, embodying high gain radio-frequency 
ampli?ers, such asv screen grid ampli?er 
tubes for example, the shielding of the com 
ponent parts from each other by metallic 
envelopes or shields has become increas 
ingly important and various types of shield 
ing are now in use for that purpose. ‘Ex 
amples of extensive and effective shielding 
means for high gain amplifiers may be 
found in the copending application of 
Albert ‘V. Hull, Serial N0. 166,773, filed 
February 8, 1927, and in the patent to 
Harry C. Thompson, 1,659,5é2, both of 
which are assigned to the same assignee as 
the present application. Such shielding 
mcv often be complicated in construction, 
costly, and unadapted for manufacture in 
quantities. Its effectiveness determines to a 
large extent the sensitivity or amplifying 
power or" the apparatus for which it is 
provided. 
in modern receiver design and in the de 

sign of radio apparatus of this type, in 
tended ~for commercial use, the problem of 
cost reduction and adaptability to quantity 
production is important and must be con 
sidered along with the problem of providing 
adequate and eil'ective shielding. It has 
been'i’ound that while it is comparatively 
easy to provide an elaborate and expensive 
shielding to gain effectiveness, it is much 
more diihcult to provide the desirable and 
necessary features of an effective shield in 
a construction adapted for commercial and 
quantity production. 

It is, therefore, the primary object of the 
present invention to provide a- shield‘ con 

struction for radio receiving apparatus and 
the like, embodying high gain ampli?ers 
such as screen grid tubes, which includes the 
desirable and necessary ‘shielding features 
111 an- e?'ective and economical manner. 
‘ It, is a- further object of the present in‘ 
vention to provide an effective and‘eeonomi 
cali shield of ‘the above’ type (having-‘7a base 
which ‘forms a. frame or chassis for the ap- , , 
paratus for which the shielding is provided 
and is amajor element‘of‘the shielding for 
such“ apparatus; ‘In certain apparatus fhav 
mg a multiple tuning means such as ‘a gang 
condenser or capacitor, it is a further object 
of theinvention ‘to utilize the frame of such 
‘capacitor as the chassis or base above 
de?ned. “ 1‘ - ‘i ‘ 

The invention will be better understood 
and ‘other objects and’ advantages thereof 
‘will be apparent from the following de 
scription, when‘ taken in‘ eonnection with 
the ‘accompanying drawings, and its scope 
will be pointed! out in the'appended claims. 
In the'd‘rawings, Fig.1 is a front view 

in‘ perspective of the assembly of a shielded 
radio receiving apparatus embodying the in 
17611171011‘; Flgi 2 1s‘ a slmilar view of the rear 
of the apparatusof Fig. 1 with parts of the 
shielding raised to expose the interior there, 
of; Fig.‘ 3 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 M 
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 induc 
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 ampli?er ‘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 
stator‘ sections of a multiple tuning capaci 
t'or having a common rotor comprising sec‘ 

80 

90 

1110 



in.) 

2 
tions 12 carried by ‘a common shaft 13. The 
shaft is journalled in suitable bearings 14 

I (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 include any desired number of 
sections corresponding to the number of 
tuned circuits employed in the apparatus. 

7 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 
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' ,inductances and tuning capacitormay be 
20 ‘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 frequency ampli 
?er and detector apparatus for a radio re» 
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 notshown in the 

' drawings. ~ 

For use in a radio receiving apparatus of 
.the above type, the tuned circuits formedby 
‘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 
ablecircuit' terminal'means, such as tube 
socxets 211, are provided formounting the 
.tubes, and include contact terminals 25 for 
making connections with the tube base 
prongs or terminals 26 in the usual manner. 

3 ‘The circuit terminals are provided with suit 
able output circuit leads 2'? and are adapted 
to connect with supply leads (not shown). 

_ ‘lVith 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 ampli?er circuits 
lorstages for a radio receiving apparatus as 
hereinbefore mentioned. The two stages 
represented in the present example may be 
‘designated as the ?rst or input and the sec 
ond or intermediate stages, as noted in corn 
'nection with Fig. 4. It will be seen that 
these stages overlap physically and that an 
:outputvtube is located in the second stage. 
Forthe purpose of illustrating the com 

.plete high frequency amplifying and detect 
ing system of a radio receiving apparatus, 

A 5F‘ the tube 2Q included with the secondstage 

may be considered to be a detector, while 
the stages containing tubes 18 and 19 are 
radio frequency ampli?er stages of the high 
gain type, screen grid tubes being employed 
therein. ' ' - a 

The stages shown are connected in cascade 
by connecting he output loads 27 of the ?rst 
and second stages with high inductance pri 
mary windings 28, associated with the suc 
cessive inductance windings 17 as indicated 
in the drawings, particularly 2, 8 and 
5. It is evident that the output leads of the 
tube 20 of-the present example may be con 
nected in a similar manner to a similar 

‘tuned output means. However, with this 
tube employed as a detector, the output leads 
therefrom are connected with the remainder 
of the receiving apparatus (not ‘ 
preferably through a high frequency cnolre 
coil 29. c . ' 

High frequency energy to be ampli?ed 
and'detected is suppliedto the ?rst stage 
through slitable means such as a coupling 
windingtlO associated with the winding 17 

tube '18 in inductive relation thereto. 
The circuit- arrangement of the above de 

scribed radio receiving apparatus embodying 
high frequency, tuned ampli?er of the’ 

l‘ gh gain screen grid type will be clear from 
a consideration. of a typical eircuitdiagrain 
for the same shown in Fig. 6, to which, along 
with the preceding ?gures of the drawing, 
attention is now directed, and in which fig 
ure the reference numerals of the preceding 
?gures 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 2'? 
and primary windings 28, each a ,‘sciated 
with an inductance winding 17. The ?rst 
stage is supplied with signal energy from 
any suitable source, such as an antenna 31 
through a loading coil 32 and the input pri 
mary winding 30, and the amplified signal 
energy is delivered through the two ampli?er 
stages including tubes 18 and 19 and the 
detector tube 20, to an output circuit includ 

! ing choke coils 29 and an output terminal 33. 
' Power terminals for operating currents 
and voltages are indicated at I luded 
in circuit with certain. of such terminals is 
a volume control potentiometer or volume 
control device 35 for controlling the screen 
grid potentials of the amplifier tubes 18 
and 19. The power circuit connections be 
tween the tubes are suitably lay-passed by 
?xed capacitors or condensers 36. These 
serve to coninlete 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 32iis indicated in Figs. 1 and 2, while 
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‘that of the volume control means :35 is in 
dicated‘ in F only. The lay-pass con 
densers may be mounted in suitable con 
tainers or cans such as that shown at 37 in 
Fig. l. The container type of mounting 
means represented by can 37 may be used 
for mounting other apparatus of the receiv~ 
or. The location of such containers in the 
apparatus will be further discussed here 
inalitcr. 
The circuit connections in detail do not 

concern the present invention, hence, further 
description of the circuit is believed to ‘be 
unnecessary. The circuit diagram shown is 
typical of a radio receiving apparatus em 

' bodying a high gain high frequency ampli 
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?er using screen grid tubes and is shown 
only by way of example as being illustra 
tive oi’ that ‘type or" apparatus forwhich 
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 involving inductances,tuning 
capacities, high gain ampli?er tubes, and 
the leads by which the coupf b‘ means or 
primary windings and ‘the tuned circuits are 
connected with the tubes. 
In an apparatus of the above character, 

a compact arrangement or" the above named 
component parts is desirable .and necessary 
for modern receiver design. This necessi 
tates a close arrangement‘ of parts which, 
without shielding, or protection by metallic 
casings or walls, would be impossible for 
electrical reasons. Electrical couplings, elec 
trostatic, electromagnetic or both, between 
the tuned circuits of adjacent stages, as well 
as between the input and output circuits owl“: 
the same stage must be made as small 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 
circuit components to be shielded. 

Considering ‘the circuit diagram of Fig. 
6 as an example of a circuit to be shielded 
or to be embodied vin shielded receiving 
apparatus 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 of each tube, and 
its output 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 
vshields, 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 vthe 
tuning elements or turned circuits of the 
various stages are ‘shielded from each other. 

‘In the present example, since the ?rst stage 
is coupled to an open antenna, the tuning 
means for that stage is not necessarily 
shielded, as indicated. This is for the rea 
son that, being exposed to external elec 
trical in?uence through the medium of the 
antenna coupling, shielding would be rela~ 
tively ineffective. The tuned circuits of the 

‘remaining stages and for the detector shielded from external electrical in?uences 

or forces, by the same shielding which :iso 
lates them from each other. ‘ 
In the circuit of the present example, the 

third tube, 20, is vthe detector and according 
ly does not require a shield between its in 
put and output circuits. Itis obvious that 
shields may be added, in case that this 
tube ‘functions in another ampli?er stage, 
in the same manner as shield 38, asrepre 
sented by the ?ne dotted line 41. The 
diagrammaticrepresentation of the shield 
ing is completed by a wall indicated by 
dotted line 40. , . 

It will be noted that the. shielding av 
rangement as av whole is divided into com 
partments which are here designatedas-com 
partment-s» A and 13, each ‘compartment in 
clud g‘ the elements providing one stage, 
that is, ‘the tube with its ‘output and supply 
leads and a tunedcircuit coupled with its 
output circuit or leads. > In the case ‘of com 
partment B which contains a tuned circuit 

an 

I 

90 

connected with the detector, the detector ‘ 
tube 20 itself is contained in the same ‘coin 
partment. \Vere it an ampli?er tube, how 
ever, it would be isolated from' the tuned 
input circuit by shielding wall indicated 
by dotted line 41 :as above mentioned. 
The shield'inglis so placed that it isolates 

or shields the control electrode terminal 
from the ‘output circuit of an ampli?er v‘de 
vice or tube; in a multi-stage tuned high 
frequency vampli?er it isolates or shields the 
tuned circuits, particularly the inductance's, 
one from another, and it, shields the tuned' 
circuits and circuit means, particularly the 
inductances and the electric discharge de 
vices, from external electrical. in?uence. 

"We, :such as ‘shown diagrammatically 
~ 6 v I 

in compartment A of Fig. 6 is not wholly~ 
in the section 01"" the physical struc 
ture, see Figs. 1.—5. In order ‘to accomplish 
the primary object of the invention, the 
tube or electric discharge device, with its 
output and power supply leads, is physically 
located in the section with the preceding 
stage, but shielded from that stage, as here 
inafter described. 
The shielding is thus'based upon an un 

derstanding heretofore not clearly developed 
in the :art, of the ‘ssential elements of an 
ampli?er stage Jfor the purpose of applying 
effective shielding thereto in anu'lti-stage 
ampli?er .apparaitus: To .provide such 
shieldii-ig 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 supply 
connections, and the means for transferring 
the ampli?ed output to a succeeding appara 
tus or device. In the present example this 
last means is the tuned circuit associated 
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 oroutput tube 20. 

Referring now to the preceding ?gures of 
' 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 24in alignment with the tuning 
capacitor sections longitudinally of the 
frame, and laterally in alignment with each 
other, providing parallel, laterally ext-end 
ing rows of 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 aboveeach tube socket‘ is adapted to 
be occupied by the tube for a succeeding 
stage, when the apparatus is assembled for 
operation. ' " ~ 

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 Figs. 3, 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 directions, that 
is, it provideslow ca'pacityto ground for 
these leads and avoids the more common use 
of piping or other enclosing means to shield 
these leads. V ' 

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 are 
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 
F ig. 6. 
Within the con?nes of the frame 15, low 

vertical metallic walls 42 cooperating with 
' the Walls of the frame provide rectangular 

> present example. 
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shielding walls 48 about the circuit terminal 
means or ampli?er tube sockets 24 in the 

The well construction 
about the circuit terminals for the tubes 
serves to shield each ampli?er tube with its 
base output and power supply leads from 
all parts not electrically associated withit 
as a stage or compartment, as de?ned 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 wellconstruction 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 are 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 ?at 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 

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 35, Fig, 2, and its control ~means 
indicated at 50, Fig. 1. For the sake of: 
simplifying the drawings, this is not shown 
in Fig. 3, nor is the volume control device 
shown except in Fig. 2 and as represented in 
Fig. 6. One of the brackets is shown in 
Figs. 4 and 5 and these ?gures together with - 
Figs. 1 and 2 illustrate the construction of 
the supporting means for the frame. I 
Further in regard to the above‘ chassis 

or base construction, it is obvious vthat any 
suitable means may be provided to close the 
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bottom of the frame. For 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 1 late‘ 48. As shown it merely represents 
a removable base or bottom wall for ‘the 
frame, and being removable servesto facil 
itate wiring or inspection of the interior (of 

_ the frame from the bottom. 
10 

15 

20 

25 

30 

35 

45 
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In the present example, the. partitions 145 
are integral with ‘the frame and form a part 
of it as are also the walls 42 for the socket 
wells and the transverse wall represented by 
the extension of wall 4%. 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 zinc, or aluminum. ' 

lVith this construction, suitably spaced 
lugs or brackets 51, are provided throughout 
the frame on the walls and partitions for 
the support of the sockets 2d, the tuning 
capacitor stators 9, 10 and 11 and the base 
plate 48, as indicated in the drawings, par 
ticularly in Fig. .3. The lugs or brackets '51 
are preferably cast integral with the frame 
and partitions as indicated. The tube sock 
ct 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. 
For the support of the inductances 17‘, 

simple lishaped metal brackets 53 are .pro 
vided and secured ,at their ends to the base 
plate ‘l8. Being thus grounded to the metal 
lic structure they serve as a combined sup 
porting and grounding means for’ each in 
ductance. one inductance lead being readily 
connected therewith indicated at 54, 
Fig. 1. 

It will be seen from the foregoing de 
scription that the tube sockets are isolated 
from each other and from the tuning capaci 
t r by walls about the tube sockets, certain 
of the walls thereof forming a common par 
tition wall which divides the frame trans 
versely between the tuning capacitor and 
the row of tube sockets; .thatthe 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 withinthe 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 supporting 
brackets on its inner walls, with partitions 
PI'QVll .ag openings 46 for the ej'iphcation of 

5 

further shielding, andwith coil supporting 
Ineansin connection with its basepla'te. The 
frame is strengthened and ,made ‘rigid Pbyilts 
closed rectangular construction and by :the 
transverse and longitudinal partitions 
Mounted .on the frame or ‘chassisa're :a 

plurality of inverted shields or shield cam 
55 adapted (to be placed or er :‘the sockets 24 
and being of a size and height ‘to enclose :the 
tnbesand ‘provide a shield bet-ween the :in— 
put or control terminal connection therefor, 
and the output and other socket or base 
connections. For this purpose the shields 
are provided with top openings vthrough 
which the tubes may project vas indicated 
inli‘igs. 1, éand 5. 
The shields 55 are rectangular in shapein 

the ‘present example, and are provided ‘w ,t-h 
flexible lower edo‘es 56 whereby they {are 
adapted to be pressed into the socket "WBllS 

to a seated position against a .bteacl'i‘o'T 
formed in each shield, about ‘and ‘spaced 
from it" lower ?exible edges. The socket 
welis in the chassis thus serve :to ‘close the 
bottoms ofthe tube shields. ‘ ‘Y . 
A plurality of similar inverted shields .or 

shield cans .58 are provided for .the ‘,GOTIS‘QI‘ 
inductanees 1'7 and are similarly mounted 
upon the frame or chassis to surround said 
inductances and to shield them from‘ ‘each 
other and from external ‘disturbances, 
These shields are provided with ?exible 
lower edges59 surrounded by abead orstop 
means ,60 and are ofsuc‘h rectangular shape 
that .they may be pressed with a tight ?t to 
a seated position in the openings 4L6 :inthe 
chassis. The chassis'thus {serves tosuppont 
the shields and the latter serve as closure 
means for the openins 46 _.therein.‘ The 
shields 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 tihcsuccessive 
stages corresponding to the compartments 
as outlined diagrammatically in ‘ _ _ 
input stage is not so shieldedin the present 
example, ‘although it is obviousthat such 
shieldingmay be placed about it. 7 The coils 
or inductances are located wholly within 
separate individual shields 58 although such 
shields have a common base. 

NVzith this arrangement a double wall 
shield is provided between the coils, Figs. 1, 
2 and 5, which is more effective than asingle 
wall, and each shield forms a lap joint with 
the chassis or base, providing {an effective 
continuous shielding with the chassis. It 
will be noted that the cornersof ‘the bottom 
edges .or skirts'56 and 59 of the shields For 
shield. cans 55' and. 58, respectively arewcut 
away. This is not only to give -.the edges or 
skirts ?exibility, but also to avoid the bossi“ 

capacitor section for each stage 
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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 vare avoided. Contact is thus made 
along the sides and ends of they 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. 3, 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). I 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 maybe 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 
tubeishields 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 

idinal partitions into a plurality of 
sections. Each of the main sections 

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 
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or outer shields 58 ?t 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 » 
ampli?er stages. I 

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 enwage 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 vto 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 
?ers any slight movement of two‘ abutting 
portions of the shielding may and usually 
does 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 ?owing 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 'i 
or chassis and a series of inductance cham 
bered apparatus base or chassis and a series 
of inductance and tube shieldsror 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 
rangedrin 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- ' 

the input of said tube is~_v ment, whereby 
located adjacent tlie'output lead from the 
tuned circuit provided in the compartment. 
Viewed in another of its aspects, the 

shielding system above described may be 
considered to include a rectangularv pro 
Viding an apparatus chassis and having a 
series of top openings with removableshield 
cans adapted to be‘seated in openings 
and providing lapped joints therewith to 
close the same, and the base being adapted 
by the provision of suitable partitions be 

so 
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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 inductance, and a circuit terminal con 

5' nection means, such as a tube socket, and 
in at least one of said compartments is lo 
cated an inner shielding means interposed 
between said inductance and the circuit ter 
minal connection means, such shielding 
means including a removable portion and 
a base portion, the latter being in the form 
of' a circuit terminal shielding well and 
communicating with an adjacent compel‘ 
ment. ’ 

lVhat I claim as new and desire to se 
cure by Letters Patent of the United States, 
is: 

1. A shield for radio recei ring apparatus 
and the like including in combination, an 
open metallic frame having integral trans 
verse and longitudinal partitions dividing 
it into sections, a well in one 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 providing a closure 
means for said adjacent section, and an en 
closing means ‘for one of said shields. 

2. A shield for radio receiving appara 
tus and the like including in combination, 
a chambered apparatus base having a series 

of top openings, a series of shield mounted on said base and forming closure 
means for said openings, a second series 
of shield cans mounted on said base, at 
least one of said last named shield cans 
being enclosed by one or said lll'SL- named 
shield cans and being in shielded communi— 
cation through the base with the interior 
of another of said ?rst named shield cans. 

3'. A shield for radio receiving apparatus 
and the like including in combination, a 
chassis for said'apparatus, a plurality of 
shield cans mounted on said chassis‘ for 
shielding electric discharge devices of the 
radio tube type, a 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 and arranged to cooperate with 
said inductance shield to provide a 
plurality of shielded compartments, said 
partitions being arranged to provide open 
in?'s between said tube shield cans and s1 id 

ipartments. ‘ 

s'l‘icld for radio receiving apparatus 
f - ‘Tu/“ding in combination, a 

> 'me ovid: K iihassis for lltl apparatus, 
plurality of open end shield cans mount 

ed on said frame and adapted to provide 
shields for surrounding electric discharge 
devices of the vacuum tube type, plurality 
of inductance shield cans mounted on said 

10 

15 

frame in spaced relation to each o er, 
51’ means providing a ‘sh? --lded channel of 001m 

7 

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 compartments. , 

5. A shield for radio receiving apparatus 
and the like including in combination, a 
rectangular metallic shield frame, a shaft 
extending transversely across said frame, 
bearings for said shaft in the end walls of 
said frame, a plurality of longitudinally ex— 
tending partitions in said frame providing 
with the walls thereof a plurality of open 
ings in the frame, means for closing said 
openings and providing with the frame a 
plurality of shielded compartments, walls 
in at least one of said compartments pro 
viding a well communicating with an ad 
jaceut compartment, a circuit terminal 
means located in said well, and a remov 
able shield adapted to seat in said well 
and provide a shielding enclosure about said 
circuit terminal means. 

6. The combination with an electrical ap~~ 
paratus including a circuit’tuning control 
"leans having a plurality of sections, a con 

trol shaft therefor and a plurality of in 
ductances cooperating with said tuning con 
trol means to provide a plurality of tuned 
circuits, of a shielding means for said ap 
paratus including an open metallic frame 
adapted to surround’ and support said tun 
ing control means and shaft, a pluralityof 
tube sockets mounted in said frame, walls 
integral with the frame providing wells 
about said tube sockets, partitions integral 
with the frame extending between the sec 
tions of said tuning control means, means 
for supporting said inductances 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 inductance 
and another and a closure means ‘for ‘the 
frame, and a tube shield I inountedin each 
of said socket wells. ' Y 

7. The combination with an electrical ap 
paratus including a circuitituning control 
means having a plurality of sections, a con— 
trol shaft therefor and a plurality of in 
ductances cooperating withsaid tuning con 
trol means to provide a plurality of tuned 
circuits, of a shielding means for said ap 
paratus including an open metallic frame 
adapted to surround and support said tun- 3: 
ing control means and shaft, a plurality of 
tube sockets mounted in said frame, walls, 
providing wells about said tube sockets, said 
walls being arranged to provide common 
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sections of the tuning control means, parti 
tions extending between the sections of said 
tuning control means and arranged to shield 
' 1d sections of the tuning control means 
Mom each other, a separate shield can adapt 
ed to surround each of said inductances and 
to engage said partitions with a lap-joint 
and 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 
' paratus including ,a circuit tuning control 
means having a plurality of sections, a con 
trol shaft therefor and a plurality of induc 
tances cooperating with said tuning control 
162118 to provide a plurality of tuned cir 

cuits, of a shielding means for said appara 
tus including an open metallic frame 
adapted to surround and suppori said tun 
ing control means and shaft, a plurality of 
tube sockets mounted in said frame, walls 
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 
said 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 cans providing a double wall 
shield between one inductance and another 
and a closure means for the frame, indi 
vidual tube shields adapted to be mounted in 
said socket wells to surround and shield av 
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. 

1 9. The combination with a radio fre 
quency ampli?er of a shielding and support 
ing means therefor, including a. tuning ca 
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 sections, 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 con?nes 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 adjacent section, I r 7 
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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 ampli?er tubes, of a com 
mon support and shielding means including 
a 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, a 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~ 
pertinent, and a removable tube ' shield 
mounted on and forming a closure means 
for said well. 7 

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‘ extendL 
ing between said sections to shield the latter 
one from another, an inductance coil ass0ci~ 
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 oneof 
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 w“ lin 
said compartment and in 
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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 
with and mounted in spaced relation to each 
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 
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 
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 
provide a closure means for said well. 

15. A shield for radio receiving apparatus 
and the like including in combination, a 
metallic base providing a chassis for said 
apparatus and having a series of top open 
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 
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 
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 

i- ment. 
In witness whereof, I have hereunto set 

my hand this 18th day of February, 1930. 
WILLIAM L. BOND. 


