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This invention relates to coil systems for radio 
"eceiving sets or the like, and particularly to such 
bol systems as are adapted to be constructed 
eparately for inclusion in a radio set as a unit. 
These units have been illustrated as including 
inductively coupled colls together with trimmer 
2Ondensers therefor, connecting lugs for con 
hecting said coils to other parts of the circuit, 
and a base adapted to have mounted thereon any 
One of a variety of different coil structures and 
the condensers and connecting lugs for each. 
All of the features Of this invention are of gen 

eral utility, but some of them are of especial 
value in connection with the so-called multiband 
radio receivers. In such receivers it is common 
practice to provide one or more primary coils 
and a different secondary coll for each band of 
Wave lengths or frequencies which the receiver 
is designed to receive. If all of these coils are 
mounted into a single unit, the entire unit must 
be rejected when one coil thereon is defective, 
and hence the number of rejects is relatively 
large. There would be the fewest number of re 
jects if each secondary with its primary formed 
a separate unit so that One unit could be reject 
ed without the others. This results in excessive 
material costs, however, and the most economical 
arrangement therefore is to place the coils for 
at least two bands in a single unit with the result 
that in a three-band receiver, two units will be 
necessary. 

in order to keep the material and production 
costs as low as possible, and yet maintain a high 
ly eficient operating level for the coil system, it 
is necessary in such Coll systems for the multi 
band receiver to consider not Only the question of 
rejects of coil units, but the assembly of the 
units themselves, the assembly of the entire coil 
system, and particularly the actual testing and 
inspection operation. 

In most efficiently taking care of all these fac 
tors, there was the problem of providing all ele 
ments of the system capable of rapid assembly 
into units and into the coil system, providing 
them to perform as many functions in the com 
plete apparatus as possible, and at the same time 
eliminating or minimizing undesirable capaci 
ties, and inductances in the circuit of the coil 
system, as well as having those elements act to 
speed up inspection and reduce breakage and re 
jects. Inasmuch as variations in the particular 
coll assembly might be necessary for each band 
of each particular type of multi-band receiver, 
it was desirable to have a universal base of in 
pulating material which would take any one of 

(C. 250-18) 
such various assemblies. The connecting leads 
in high frequency circuits may introduce an ap 
preciable and undesirable inductance in the cir 
cuit, and it was therefore desirable to have con 
necting leads in the complete coil system as short 
as possible. While it was desirable to provide 
variable capacitors across each secondary of the 
coil system to adjust the circuit capacity at the 
high frequency end of the bands to a uniform 
value, it was likewise necessary to maintain stray 
capacity of all components to ground in the en 
tire coll system at a minimum. In providing 
terminal members both for general wire connec 
tion, and for the variable capacitors of metal 
in a stamped out construction extending through 
the assembly base, undesirable inductance and 
circuit capacity is minimized, while the single 
shield of large perimeter of the present inven 
tion, has the most beneficial effect so far as the 
coil dissipation constant is concerned. Where 
previously in making inductance tests particu 
larly, on coils, One or more wire ends were placed 
into Spring contacts in the testing jig, the pres 
ent construction now makes it possible to elimi 
nate this added handling and danger of break 
ing wires, inasmuch as the lugs alone effect all 
the necessary circuit connections in the jig. 
According to the present invention, therefore, 

the receiver is provided with two detachable 
bases, each adapted to have a coll unit mounted 
thereon, but in the interests of economy these 
bases are identical, and in the interests of ease 
of mounting, each of them is secured to the 
chassis by a single screw. It is understood, of 
course, that more than two bases may be em 
ployed as the system is adapted to receivers of 
increasing numbers of Wavebands. The coil sys 
tem of the present invention, as illustrated and 
described, provides a complete coil assembly suf 
ficient for at least a four-wave band receiver 
circuit, all covered by a single shield. This single 
shield has the double advantage of reducing ma 
terial costs and increasing the coll dissipation 
constant which in general is increased as the 
perimeter of the shield is increased. Further 
more, the coils themselves are small physically 
with relation to the shield, thereby increasing 
the spacing between the coil components and the 
shield, and reducing the stray capacity at this 
point to a minimum. 
Since the base is to be identical for different 

coil units, it is formed with suitable apertures 
for mounting thereon, any one of several spe 
cifically different coil assemblies and associated 
terminal elements as such unit. This of course 
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is desirable whether two different units are to be 
used in one set or not, so that the same base 
may be used with different coll structures even 
in different receivers. In using two identical 
bases in juxtaposition in One set, there is a spe 
cial problem in providing compactness of ar 
rangement together with ease of mounting the 
bases to the frame. For Compactness it is of 
course desirable to have a single cut-out open 
ing through the chassis, at which opening both 
the bases are to be secured; and it is likewise 
desirable that the bases fit Snugly against one 
another, and that no Space within the opening 
be wasted. Accordingly, the identical bases are 
made with the Securing aperture at one side 
thereof, and one of the bases is inverted for as 
sembly of the elements on it so that the securing 
holes are positioned at the far sides of the two 
bases as used, thus making it possible to mount 
the two coil units against the receiver chassis 
frame at the edges of the bases while lugs on the 
bases extend through a hole in the chassis under 
which the coil units are positioned. 
A very important feature of the present in 

vention, both from the standpoint of conven 
ience in connecting the coils with the external 
portions of the receiving circuits and from the 
Standpoint of minimizing stray capacity and other 
losses, is the provision of connecting lugs which 
are secured to the base and extend therethrough 
So that the external wires may be connected on 
either side of the base, rather than extend through 
the base. This feature is utilized throughout 
the coil units including the lugs on the indi 
vidual coil forms, the trimmer condensers and the 
separate connecting lugs. One reason it is im 
portant to minimize Stray capacities is to ob 
tain reception over any desired range of fre 
guency with the Smalest possible number of 
coils. The use of a large shield encircling the 
coil System contributes to this result. 

Inasmuch as the trimmer condensers and con 
necting lugs pertaining to each coil form are 
mounted On the base to which that form is Se 
cured, the coils may be connected thereto before 
assembly of the units in the receiving Sets. Fur 
thermore, because of the fact that the Standard 
perforations of the base insure uniformity of posi 
tioning of the connectors with each type of coil 
unit, testing of the coils is greatly facilitated by 
virtue of the fact that a testing jig may be pro 
vided with Spring contacts for each correspond 
ing aperture in the base so that it is merely 
necessary to place the entire coil unit thereon 
and the proper test connections will be auto 
matically connected, depending on the particu 
lar terminal arrangement in the apertures on 
that base. 
The objects of the invention are mostly ap 

parent from the foregoing description of the 
Special features and advantages. Further objects 
and advantages will be apparent from the foll 
lowing description and from the drawings, in 
which: 

Fig. 1 is a horizontal Sectional view of the form 
of this invention chosen for illustration, showing 
a plan view of the coil assemblies in substan 
tially twice actual size. 

Fig. 2 is a bottom view of the structure shown 
in Fig. 1. 

Fig. 3 is a vertical sectional view showing the 
coil aSSemblies in elevation. 

Fig. 4 is a fragmentary Sectional view of one 
of the connecting lugs. 

Figs. 5 and 6 are fragmentary sectional views 

9,190,147 
taken respectively on the lines 5-6 and - of 
Fig. 2, and showing the trimmer condensers. 

Figs. 7, 8 and 9 are views indicating the man 
ner of forming respectively the connecting lugs, 
the fixed condenser plate, and the movable con 
denser plate from single pieces of metal. 

Figs. 10 and 11 are fragmentary circuit draw - 
ings showing the connections provided in the coil 
assemblies; and 

Fig. 12 is a view of a modified embodiment 
illustrating fragmentarily a coil system with more 
two coil units. 
Although this invention may take numerous 

forms, only one has been chosen for illustration. 
In this form, the invention has been illustrated 
as aSSociated with a frame or chassis of a radio 
receiving set. This chassis is provided with an 
Opening 2 therethrough of generally rectangular 
shape. Securing lugs on the chassis may pro 
ject into the general outlines of the opening 2. 
A pair of insulating bases f4 and 4A are secured 
below the chassis i? by means of screws f spass 
ing through suitable perforations in the bases 4 
and 4A and threaded into the securing lugs 3. 
Above the frame if a shield 8 is secured, this 

shield surrounding the entire opening 2 and con 
Sequently Substantially the entire areas of the 
insulating bases. The Shield may conveniently 
be secured by means of a pair of Securing studs 
riveted thereto and passing downwardly through 
the frame and through holes formed between 
the two bases 4 and f4A as shown at 9. These 
last mentioned holes may be formed by the pro 
vision of semicircular notches in the edge of 
each base. The shield 8 may be provided with 
an aperture 2 at the top thereof through which 
a grid clip 20 (Fig. 3) may be passed for con 
nection to a tube requiring an external top con 
nection. 
From Figs. and 2 it would appear at first 

glance that base 4 and base 4A are different, 
One being adapted to fit at the left-hand side 
of the opening 2, and the other at the right-hand 
Side thereof, as seen in Fig. 1. As a matter of 
fact, however, these bases are identical, the ne 
cessary result being obtained by positioning then 
with their opposite faces up, thus making it pos 
Sible to stamp out only a single form for all 
bases, yet use them either for the coil unit for 
the right side, or that for the left side in the 
two-unit assembly of Fig. 1. 
A modified embodiment is illustrated in Fig. 12, 

in which more than two coil units are provided 
in the complete coil system. Identical bases B 
are mounted at an opening in a chassis ' by 
means of screws through holes at the top and 
bottom of each base B extending into mount 
ing lugs 3" on the chassis at the opening. Coils 
C, D, E, F, with one mounted on each base, are 
illustrated Somewhat diagrammatically. It is un 
derstood of course that the number of individual 
coll units may be varied in accordance with the 
number of wave bands for which the receiver is 
designed. 
From Fig. 3 it will be seen that two different 

coil forms are provided. As a matter of fact, 
there may be several other forms than those 
shown. In general, however, they will comprise 
a solid dowel 23 which may be either of ceramic 
material or Wood, on which coils 24 and 25 are 
wound, or a tube 26 on which coils 27, 28, 29 
and 30 may be wound. The solid dowel such as 
23 may be Secured to the base 4 (or 4A) very 
easily by means of a screw 32 passing through 
hole 3 in the base and screwing into the botton 



of the idowel. To prevent the dowel from turn 
ing, a lock washer 38 may be desirably positioned 
between it and the base 4, and for that purpose 
the base 4 is provided with small apertures 34 
into which special projections on the lock wash 
er may ft, while projections in the opposite di 
rection project into the dowel. 
The tubular coil form 2 may be secured in a 

somewhat similar manner (not shown) by hav 
ing its lower end flanged over and a washer in 
serted down through the tube 2 to be secured to 
the base by a screw or by an eyelet. However, it 
is preferred in accordance with this invention, to 
provide the tube 26, which may be formed of 

is any desirable insulating material, with a plu 
rality of combined connection and attachment 
members 36 secured to the lower end of the tube. 
These members 36 include flat connecting and 
securing lugs 37 projecting downwardly from the 
tube 26 and passing through correspondingly 
shaped apertures 38 in the base f4A. The lower 
ends of the lugs 3 are twisted to stand in a 
plane crosswise of the apertures 
Fig. 2 so as to bind the lugs in 

S. lock the tube 28 in place on the 
lugs also facilitate testing of the 
is assembled on a base 4 or A, inasmuch 
they will slip directly into spring contacts in 
a testing jig. The members 8 also include out 
standing lugs 39 so that connections can be made 
to them above the base 4A as well as below. 

is pair of apertures in the base, each pair includ 
ing a small slot 4 and a circular opening . 
These are provided for connecting lugs, some of 
which have been shown in place. These con 
necting lugs each include an upstanding solder 
ing lug 4, a downwardly extending, soldering 
lug 47, and a securing base 48, of which a por 
tion is extruded to form an integral eyelet 49. 
In the preferred form of the invention, the sol 
dering lug 46 extends through a slot 4, while 

is the eyelet 49 is clinched in a paired opening 2. 
The construction of these double connecting 

lugs may be seen more clearly in Fig. 4 and in 
Fig. 7, which shows how they are formed from a 
single piece of sheet stock on which the eyelet 
49 is shown as already formed. From Fig. it will be apparent that by bending the soldering 
lug 46 in one direction and the soldering lug 
in the other direction about the dotted line , 
the finished connecting member will be formed 
as shown in Fig. 4, which also shows how it is secured to the base 4 by upsetting the eyelet 49. 
Both of these soldering lugs may be provided 
with perforations S2 to facilitate securing a wire 
thereto, if desired. However, the soldering lug 
47 may be shortened as at 4 in Fig. 3 to omit 
the perforation 52. In this case the projections 

formed by cutting out the lug 6 will tend to 
help hold the wire in place during soldering. 
As seen in Figs. 10 and 11, a trimmer con 

is denser 56 is desirably connected to each of the 
secondary cols 25, 27 and 29. Thus, on the base 
4A, on which two of the secondary coils are 
mounted, there will be two trimmer condensers 
while on the base 14 there will be one trimmer 
condenser. Since two trimmer condensers will 
be desired on some bases, the bases are still pro 
vided with suitable perforations for these con 
densers, these perforations being those shown in 
the lower portion of Fig. 1. 
The structure and arrangement of the con 
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densers is shown best in rigs. 
erence also to rigs. 8 and 9 
denser plates is stamped 
of metal, as seen in Figs. 8 and 9. 
condenser plate is provided with a securing 5 
aperture 2 through which a rivet is passed to 
secure it to the base 4 or 4A by a rivet 3. It 
is also provided with lugs 64 and 5 which are 
respectively bent upwardly and downwardly 
about the dotted lines 6B. The upwardly bent to 
lug 64 passes through a slot in the base 4, thus 
determining with the rivet 63 the position of the 
plate and preventing rotational movement of 
the plate, and also furnishing a soldering lug 
above the base 4. 
The movable plate is of a more complicated 

structure, being provided with the integral restle 
lent loops 2 bent from the plate at the dotted 
line 8. At the far ends of the loops 72 a trans 
verse web is provided from which is bent a 20 
securing lug which is firmly secured to the 
base by a rivet . The loops 2 are con 
tinued to form lugs which both pass upwardly 
through slots in the base and together with 
rivet properly position and hold the con- ges 
denser plate on the base. 
The loops 2 are resilient and biased in a di 

rection to move the plate away from the plate 
f. A mica plate or any other good dielectric 

insultingly separates the two metal plates and so 
is retained against the fixed plate by the rivet 

therethrough and the rivet B securing the 
novable plate on the base (Figs. 5 and 6). 
Plate f is moved towards the plate if for ad 
justment of the capacity of the condenser by a 
screw 9 passing through a hole in condenser 
plate ... An enlarged hole 2 is provided in 
fixed condenser plate so that it will not make 
contact with the screw 79, which screws into the 
base 4. The plates and f are of course re 
cessed wherever necessary to prevent contact 
with the rivets for and connected with the other 
plate, such recesses being seen at 84 and 8. Y 

from the foregoing it will be seen that each 
condenser plate has at least one contact above 
the base 4 and one below, and that all of the 
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other connection members are likewise provided 
with a connecting portion above and a connect 
ing portion below the plates. This makes it en 
tirely unnecessary to have any wires extending 
through the base or A and hence the con 
stants of the coils can be predetermined very 
accurately since the cols may always be con 
nected to connecting lugs with minimum lengths 
of wire positioned entirely above the bases, thus s 
preventing excessive inductances in the current 
due to long leads. In fact, in some instances, as 
at A (Fig. 1), the lugs are of such length, and 
so positioned, that two lugs may be soldiered to 
gether rather than run a wire from one to the 
other. At Connection A a lug 64 from the stal 
tionary plate of a trimmer condenser is con 
nected to a lug 39 carrying a lead from the coil 
2. The wires connecting the coil assembly with 
external portions of the circuit will usually be 65 
connected below the bases, and of course a band 
selector switch will be provided for connecting 
the coils to be used. 
Although the invention has been described in 

its preferred embodiments, it is understood that ro 
various specific coil assemblies and systems may 
be provided, all utilizing the present invention, 
and it is not limited thereby but is limited only 
by the scope of the appended claims. 

claim: is . 
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1. In a radio receiving Set, a chassis having a 

relatively large opening therethrough, a pair of 
identical bases differently disposed with reference 
to one another Secured to Said chassis at Said 
opening by securing means at an outer edge of 
each base and having formations therein for 
mounting parts of a coil System on the portions 
of the bases which are exposed through said 
opening, with said bases being mounted at said 
opening with an inner edge of each in abutting 
relation but with the Securing means therefor 
being such that each base is mounted independ 
ent of the other and a separate coil form together 
with connecting means for all terminals of the 
cois thereof mounted on each of Said bases 
whereby each of Said unitS including coil form, 
connectors, and base, may be accepted or reject 
ed and replaced independently after test. 

2. In a radio receiving Set, a chassis having a 
relatively large opening therethrough, a pair of 
identical bases differently disposed secured to said 
chassis at Said opening at an Outer edge of each 
base and having formations therein for mounting 
parts of a coil System on the portions of the bases 
which are exposed through Said opening, with 
said bases being mounted on said chassis in edge 
to edge relation but independently of one another, 
a separate coil form together with connectors for 
all terminals of the coils thereof mounted on 
each of said bases whereby each of said units 
including coil form, connectors, and base, may 
be accepted or rejected and replaced independ 
ently after test, and a shield surrounding both of 
said coil forms and Secured to said frame. 

3. Apparatus of the character described includ 
ing in combination a metal radio receiving chassis 
having an aperture therein and a coil system 
secured to said chassis at said aperture compris 
ing a pair of insulating bases positioned in abut 
ting relationship at One edge of each base, and 
such bases together having a perimeter greater 
than the aperture in Said chassis so as to over 
lie the aperture and extend together beyond 
the edge of Said aperture whereby to be sup 
ported on Said chassis at said aperture edge, each 
of said bases adapted to be Secured directly to 
said chassis adjacent the aperture with the se 
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curing of each being at a point spaced from the 
abutting edge, a coil mounting supported on each 
insulating base and a coll on said mounting, a 
condenser secured to each base, contact means 
for said condenser extending to each side of said 
base for electrical connection with said coll on 
one side and for receiving on the other side elec 
trical connections from the radio receiver, with 
said two bases with the elements thereon being 
independently mountable and removable so that 
each base with its associated elements may be 
assembled, tested, and serviced independent of the 
other, and a single shield surrounding the ele 
ments on said two bases having means thereon 
for Securing said shield to said chassis at said 
aperture with said Securing means acting to also 
Secure said insulating bases to said chassis, 

4. Apparatus of the character described includ 
ing in combination a metal radio receiving chas 
sis having an aperture therein and a coll system 
including a pair of coll units secured to said 
chassis at said aperture, each of said coll units 
including an identical insulating base having a 
coil mounted on one side thereof, contact lugs 
for said coll having portions extending entirely 
through said insulating base for receiving wire 
connections on each side thereof, with the wire 
connections on one side extending to said coil and 
On the other side extending to radio receiver 
apparatus on said chassis, with the base of said 
coil units being positioned in edge to edge rela 
tionship and together having a perimeter great 
er than the aperture in said chassis and overly 
ing said aperture whereby to be supported on said 
chassis beyond the aperture edge, a single shield 
member for mounting over said pair of coil units 
and adapted to be secured to the chassis, secur 
ing means for said shield extending through said 
insulating bases at their abutting edges and act 
ing to Secure said bases to said chassis as well as 
Secure said shield to said chassis, and the assem 
bly of the structure and connections on each base 
being Such as to permit the assembly on and the 
removal from said chassis of each coil unit 
independent of the other coil unit. 
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