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other words, my invention results in a receiver 

3 Claims. 

This invention relates to radio receivers and 
in particular consists in a novel mechanism for 
changing the coils in a receiver in order to shift 
from one frequency band to another. 
Modern communication receivers are designed 

to be operated with interchangeable sets of coils 
So that one receiver can Cover a Wide range of 
frequencies by being connected to different Sets 
of coils for the different frequency bands. 

It is important that the leads connecting the 
tubes, coils, and tuning condenser he aS short 
and direct as possible and also of constant char 
acteristics. At high frequencies the inductance 
of the leads will be appreciable in comparison. 
with the coil inductance, so that any change in 
the inductance of the leads due to a change in 
the position of the leads or switch parts Will 
seriously affect the calibration of the receiver. 
Furthermore, the distributed capacity of the leads 
is in parallel with the tuning condenser, so that 
it must be held to a low value to avoid reducing 
the tuning range. In addition, the inductance 
and capacitance contributed by the leads Will not 
be as low in losses as that provided by the coils 
and condensers, so that it is desirable to concen 
trate all the inductance in the coils and all the 
capacitance in the condensers, so far as possible, 
in order to achieve high selectivity. 
The ordinary communication receiver is pro 

vided either with accommodations for one set of 
plug-in coils, in which case there may be as many 
as 50 sets which may be employed in Order to 
cover a wide range of frequencies, or With four or 
five sets of coils permanently built into the re 
ceiver with mechanism for switching from One Set 
of coils to another. In the first instance the re 
ceiver is flexible but inconvenient to Operate, 
since one set of coils must be removed and 
another set inserted whenever the range of fre 
quencies is to be changed. In the latter instance 
the range can be changed easily, but the receiver 
is limited to the range of frequencies attainable 
by the sets of coils built into it. 
The most important object of my invention is 

to provide a receiver equipped for holding a Sub 
stantial number of easily removable Sets of Coils 
together with mechanism for switching from one 
set to another. With this novel combination, it is 
possible to insert in the receiver a number of Sets 
of coils which Will cover all the frequency ranges 
used for a certain type of operation Such as 
amateur bands, airline communication bands, etc. 
However, the sets of coils can be easily and 
quickly replaced with a number of different Sets 
of coils permitting operation of another type. In 
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combining the advantages of the plug-in coil 
receiver and the receiver employing a limited 
number of built-in sets of coils. 
Another object of my invention is to provide 

adequate stage shielding. For this purpose I 
provide individual shields for each coil to pre 
vent feed back and general instability between 
the various stages of the receiver. Furthermore 
the shields are adequate to prevent disconnected 
coils from affecting the coils connected in the 
circuit, when the natural frequency of a discon 
nected coil is approached. 
One important feature of the invention resides 

in mechanism for changing the coils, or SWitching 
to different bands, utilizing leads which are not 
only short but are also of uniform length. 
Another feature of the invention resides in coils 
so placed that the trimmer condensers associated 
with them can be easily adjusted With a SOcket 
Wrench while the coils are in operation. 
An important advantage of my novel construc 

tion is that a number of Sets of coils covering 
certain frequency ranges can be inserted in the 
receiver and selectively connected in the circuit 
and yet be easily replaced with other sets of 
coils covering different frequency ranges. 
These and other features of the invention Will 

be more readily understood and appreciated from 
the following detailed description of a preferred 
embodiment thereof, Selected for purposes of 
illustration and shown in the accompanying 
drawings, in which: 

Fig. 1 is a pian view of portions of a receiver 
including the coil holders, rotary SWitch member 
and circuit contacts, 

Fig. 2 is an end view of the Support for the Sets 
of coils and showing diagrammatically the loca 
tion of the condensers and tubes, 

Fig. 3 is a plan view of a coil holder sectioned 
in part to show the disposition of one of the coils, 

Fig. 4 is a view in end elevation of the cam 
controlled SWitch member, 

Fig. 5 is a view in perspective of a coil mounted 
in its shielded holder, 

Fig. 6 is a view in end elevation of one of the 
coil holders, 

Figs. 7 and 8 are respectively plan and end ele 
vation views of a modified mechanism, and 

Fig. 9 is a view in end elevation of One of the 
coil holders used with the modified mechanism. 

Before proceeding to a description of the draw 
ings, I wish it to be understood that the circuit 
used in the receiver forms no part of the inven 
tion and that I contemplate the use of any cir 

  



2 2,251,07 
cuit or types of coils which may be conveniently 
employed by those skilled in the art. 
The coil holding structure is designed to be 

permanently secured to the chassis of the re 
ceiver and, as shown in Figs. 1 and 2, includes a 
semi-cylindrical skeleton frame of cast aluminum 
or other Suitable material indicated generally by 
the reference numeral 3. The frame 0 pi'e- 
sents a series of longitudinally disposed recepta 
cles consisting of a plurality of transverse Sec 
tions or pockets Spaced and secured together by 
longitudinal struts A, and each Section comprises 
a seni-circular hub member 8 from which an 
apertured bealing 3 extends in Wardly and fron 
Which radial spokes 23 extend outwardly, being 
joined at their outer ends by the struts 4 and 
by lateral spaces 2. Two of the spokes 23 are 
vertical and are tapped in four places So that 
they may be secured to a partition 2 which is 
part of the chassis of a receiver. The bearing 
28 is also tapped for a securing screw 22 which 
provides further anchorage for the fl'arine 9 
against the partition 2. 

he fraine illustrated in FigS. 1 and 2 pro 
Vides acconnodations for five sets of four coils 
each. The gangs of Coils are assenbled in holid 
ers each consisting of a base plate 25 to which 
are Screwed four shields 23 of aluminuin, or other 
Suitable material, fol'ining Wedge shaped coin 
partments open at their Small ends. TWO 
U-shaped sheet metal supports 35 are screwed 
to the base plate 26 inside each compartinent 23 
and at their upper ends Support a block 32 of 
Bakelite or other insulating material apertured 
to receive four sets of contact members 33. The 
blocks 32 just fill the open ends of the shields 28. 
Within the shields 28 and secured to the base 

plate 28 are a series of coils, one of which is 
shown in Fig. 5, consisting of an insulated base 
26, a form 33 (upon which is wound a primary 
coil 4 and a secondary coil (2), and a trimmer 
coindenser $6 to which the terminals of the Sec 
Ondary coil 2 are connected. No further details 
of the coil construction are necessary here inas 
Inuch as the Coils theiSelves fol'm ?o part of tha 
invention. It should be stated, however, that the 
condensei 4.4 may be adjusted by turning a nut, 
f8 on the end of the rotor shaft of the condenser. 
The nut 86 is located on the bottom of the base 

3S and a hole is provided in the base piate 6 so 
that the condenser 33 may be adjusted from the 
Outside of the shield 23 while the coil is in open'- 
ation. The coil holders are held in the frame by 
thumb ScieWS 48 Which secure the base pate 38 
to the lateral Spacers i. 
Secured to the partition 2 adjacent one end of 

the frame 9 is a gear box. 53 one side of which 
provides a bearing for a shaft, 52 which carries 
a crank 53 on its outer end, a universal joint, 55 
being employed to provide for angular adjust 
ment of the shaft, 53. A long bar 33 of Bakelite 
is arranged axially in the frame 3 and is con 
nected at one end to the outer end of the crank 
S. Secured at spaced intervals to the bar 53 

3.le four short U-shaped blocks S3 also of Bake 
lite and provided with apertures engaging pivot 
pins 82 passing through the bearings 8. The 
bar 53 and the blocks 6 are apertured to receive 
contact nenbers 63 which extend outwardly on 
both sides of the bar 53 and the blocks 68. On 
Che Side the ends of the contacts lie in the axis 
of rotation of the pins 62 and the Shaft, 52. he 
assembly of tie blacks S. With the bar 53 and the 
pins 62 and the contacts G4 may coinveniently be 

These ends ale teined a “switch member' 55. 
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constantly connected to other contacts 68 which 
are held in Short, blocks 63 of Bakelite Which are 
secured to the partition 2, the latter being pro 
vided with holes through which the other ends 
of the contacts 68 pass. 

It Will be understood that When the shaft, 39 is, 
Totated, the outer ends of the contacts 63 are 
turned from one line of coil contacts 34 to an 
other. The contacts 33 may be termed circuit 
contacts since fixed leads connect then with the 
Variable tuning condensei's, tubes, and other ele 
ments in the receiver. A coindenser and a 
tube 72 are shown diagranimatically in Fig. 2 and 
their location illustrates how closely they can be 
aSSOciated With the circuit contacts 83 and thus 
With the coil contacts 34. Furthermore the 
length of the leads from the coils to the circuit 
Contacts 64 is uniform for all coils and for all 
Sets of Coils. 

For controlling the movement of the shaft, 52 a. 
Shaft 4 is provided. At one end the shaft 74 
carries a bevel gear 6 located in the gear box 5) 
and in mesh. With a larger bevel gear 13. The 
othsr end of the shaft 4 extends through the 
front Wall 82 of the receiver and carries a handle 
84. 
Inside the Wall 82 and secured on the shaft 4 

is a hub 86 carrying a disk 88 divided at its edge 
into a plurality of Segments providing an insulat 
ing C2 in Surface for a roller cam follower 95. 
The can roller 9) is journalled in one end of 
an &In 32 which is U-shaped in cross section 
and Secured to a Spring contact member 94. The 
other end of the arm 94 is fast under a post 96, 
and another spring contact member 93 is also 
Secured to the post 96 but insulated from the 
arm 94 by an insulating washer O. The spring 
Contacts, Which may be in the plate power cir 
cuit, are closed except when the roller 9) is on tile 
high portions of the cam track on the disk 83, at 
Which tinnes the contacts are forced apart. 
While not essential to the operation of the re 

ceiver, the use of the cam operated switch is a 
Very desirable feature. For example it is poor 
practice to Open the grid circuit of an electronic 
tube While power is applied to the plate as it is 
injurious to the cathode. In shifting from one 
range to another the grid circuit of the first de 
tector tube would be open while the switch mem 
ber Was passing from one set of contacts to the 
next, for example, and the switch described 
Would automatically shut off plate power during 
the transition. Furthermore, such a switch can 
be arranged to prevent undesirable noise in the 
loudspeaker or earphones during the switching 
Operation, since it can operate at any convenient 
point in the power supply circuit, for example, 
in the lead from the rectifier tube in which case 
the power Supply filter would protect the receiver 
circuits from Surges when the switch was opened. 
The roller 98 also acts as a detent to cause 

the Shaft 52 to come to rest when the contacts 
64 are in precise connection with one set of con 
tacts 34. When it is considered that some re 
ceivers can be tuned appreciably whan the Switch 
control knob is moved slightly, it will be obvious 
that the detent action of the roller 90 is impor 
tant in maintaining exact calibration. Further 
more the effect of any slight variation in the 
detent action is minimized by the design of the 
Switch contact arms which keeps the path of the 
Current Substantially unchanged. 
Now that one embodiment of my invention has 

been described in detail it will be apparent to 
those skilled in the art that, in one aspect, the   
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salient features of my invention consist in the 
frame O providing a series of parallel sectioned 
pockets converging toward a common longitudi 
nal axis at Which is provided a rotatable contact 
member arranged to be selectively engaged With 
contacts presented to the axis by the Sets of Coils 
held in the frame. This structure combines the 
flexibility of a receiver using plug-in coils With 
the coil shifting ease of a receiver equipped With 
a plurality of built-in coils. 
The pockets, as Will be understood, are defined 

by the radial Spokes 20, the longitudinal struts 
f4, and the lateral spacers 7 and these pockets 
converge in Wardly toward the longitudinal axis 
of symmetry of the frame. The coil holders and 
coils are complete, Self-contained units arranged 
to be conveniently slipped into or removed from 
the respective pockets. They are removably re 
tained in place by the thumb screws 48 and can 
be easily and quickly replaced by other sets of 
coils so that one receiver can cover an extremely 
Wide range of frequencies. 

It is also important to note that each coil in 
each set is carefully and completely shielded by 
the Wedge shaped compartments 28 in which it is 
enclosed so that feedback and general instability 
due to coupling between the Various stages of 
the receiver is effectually prevented. 
A second embodiment of my invention is illus 

trated in Figs. 7-9. This differs from that al 
ready described principally in that the frame or 
cage containing the removable coil holders, in 
stead of being stationary and associated with a 
rotatable switch member, is itself rotatable and 
associated with a stationary Switch member lo 
cated adjacent to its periphery instead of its axis. 
The rotatable frame is supported in the chassis 

of the receiver upon a horizontal shaft 2 ex 
tending between a pair of upstanding bracket 
members 03 and comprises skeleton end Spiders 

J4 of substantially hexagonal shape spaced and 
connected by longitudinal rods 105. Three in 
termediate spiders 06 divide the frame into four 
transverse sections, the construction of the frame 
being Such as to provide six longitudinal pockets 
spaced radially about the shaft 02 as an axis. 
The Shaft 92 is interrupted to receive a uni 
versal joint 54 and carries at its outer end a bevel 
gear 9 meshing with a second bevel gear 76 and 
both enciosed in the gear box already referred 
to in Fig. 1. The mechanism for rotating the 
shaft C2 and the frame carried thereby is iden 
tical to that already described in connection with 
the rotation of the Switch shaft 52 except that in 
this instance a cam disk 83 having six notches 
is provided in place of the five-notched disk 88 
shown in Fig. 4. Each one of the notches in the 
disk 83 corresponds to one of the six longitudinal 
pockets in the rotatable frame and cooperates 
With a follower can roll 90 to register one of these 
pockets in horizontal position as shown in Fig. 
8 and to interrupt momentarily the power Sup 
ply circuit during the transition of the frame 
from one position to another. 
The equipment for the mechanism shown in 

Figs. 7 and 8 includes an aSSOrtment of holders 
each comprising a base plate OT carrying four 
shields C8 forming Wedge shaped compartments 
in each of which is enclosed a coil and trim 
ming condenser of the same general construction 
as illustrated in Fig. 5 except that the terminals 
G9 project outwardly from the base plate 01 

instead of through the small end of the shield. 
Moreover the adjusting Screw 0 for each con 
denser is arranged in registration with an Open 
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3 
ing in the base plate 107 so that it may be con 
veniently reached from outside the apparatus for 
adjusting the condenser as may be required. 
The Switch member cooperating with the rotary 

frame comprises a stationary bar f disposed 
longitudinally and located adjacent to one side of 
the rotary frame at substantially the level of its 
shaft 62. The switch bar is provided with a 
series of inwardly extending contact blades 2 
each of which is arranged to receive one of the 
contacts 09 when the frame is rotated to make 
the connection. The switch bar is also pro 
vided with a series of corresponding outwardly 
extending contact blades f3 for connection with 
the circuits of the receiver. 
As in the construction of FigS. 1 and 2 the coil 

holders are removably secured in their respec 
tive pockets by Screws 4 threaded into the end 
most Spiders 04. Accordingly by removing its 
four screws anyone of the holders may be slipped 
out of its pocket and replaced by another holder 
having a Set of coils for a different band of fre 
quencies. Thus six coil holders of four coils each 
are at all time available and any selected holder 
may be brought into operative position by turn 
ing the handle 84. On the other hand any one or 
all of the holders in the frame may be removed 
and others Substituted according to the band of 
frequency in which the receiver is to be used. 

In both illustrated embodiments of the inven 
tion all the contacts are short and of uniform 
length, as previously stated, and the trimmer 
condensers associated with the coils may con 
veniently be adjusted through the apertures in 
the base plates of the coil holders while the coils 
are in operation. Finally, the provision of the 
cam-actuated Switch results in a more efficient 
and generally satisfactory receiver. 

Radio is a field which is famous for infinite 
variation, and my invention is broader in scope 
than might be gathered from an inspection of 
the drawings. The frame O of Fig. 1 as shown 
provides accommodations for five sets of four 
coils each (three R. F. coils and one oscillator 
coil) and the frame of Fig. 7 provides for six sets, 
but the number of Sets and the number of coils 
in each gang is a matter of choice and may be 
varied according to the type of receiver with 
which they may be used. 
Having thus described and illustrated my in 

vention, what I claim as new and desire to Se 
cure by Letters Patent of the United States is: 

1. A coil shifting mechanism for radio receiv 
ers, comprising a Supporting frame providing 
parallel series of pockets, means for holding a 
plurality of coils in Said pockets with their inner 
ends Converging to a common axis, contacts ex 
tending to the axis from the coils, circuit con 
tacts disposed adjacent said axis, and a long 
bar of insulating material provided with through 
and through contactS and rotatable in said axis, 
One end of the contacts in the bar being constant 
ly connected to said circuit contact, and the other 
end of the contact in the bar being arranged se 
lectively to engage the contacts extending from 
the coils. 

2. A coil shifting mechanism comprising an ar 
cuate frame providing a series of pockets, means 
for holding a plurality of coils in said pockets 
With their inner ends converging to a common 
axis, contacts extending toward the axis from 
the coils, circuit contacts disposed in said axis, 
a long bar of insulating material disposed for ro 
tation about Said axis, a Series of contacts dis 
posed in Said bar and protruding from both sides 



4. 
thereof, one end of each contact in the bar being 
constantly engaged with one of Said circuit con 
tacts, and the other end of each contact in the 
bar being arranged selectively to engage the con 
tacts extending from the coils. 

3. A coil shifting mechanism for radio appara 
tus, comprising a Supporting frame having men 
bers defining a series of parallel wedge-shaped 
pocketS, a Series of Wedge-shaped coil holders 
maintained in said pockets and provided with 
contacts extending toward the axis of the frame, 
a Series of circuit contacts secured to the frame 
adjacent the axis thereof, a plurality of U-shaped 
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blocks of insulating material mounted for rota-, 
tion about the axis of the frame, a long bar of 
insulating material Secured to said U-shaped 
blocks, a crank Secured to said long bar, and 
through and through contacts Secured in and 
passing through said U-shaped blocks and said 
long bar, one end of each of the latter contacts 
being constantly engaged with one of said circuit 
contacts and the other end arranged selectively to 
engage the contacts extending from said coil 
holders. 

GRAYDON SMITH. 

  


