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COL MOUNTING SYSTEM FOR; HGH FRE 
QUENCY CIRCUITS 

Wernon D. Landon, Collingswood, and William H. 
Conron, Haddonfield, N. J., assignors to Radio 
Corporation of America, a corporation of 
Delaware 

Application January 31, 1936, Serial No. 61,779 
14 Claims. (C. 250-40) 

The present invention relates to coil mounting 
Systems, high frequency circuits and particularly 
for multiwave band radio receivers and the like, 
and has for its primary object, to provide an im 
proved coil system and mounting arrangement 
therefor, whereby the major circuit elements in 
cluding the coils, of a high frequency tuning sys 
tem, are compactly and effectively mounted for 
eficient Operation, and easy assembly and ad 

l0 justment. 
Coil systems generally used in radio receivers 

and like apparatus are provided with tuning 
Capacitors for adjusting the initial frequency re 
Sponse, or trimmer capacitors preferably located 

15 adjacent to the coils in order to provide short lead 
connections therewith. 

It is, therefore, a further object of the present 
invention, to provide an improved coil mounting 
System wherein the trimmer capacitors are uti 

20 lized as supporting means for the coil system and, 
therefore, may be connected directly thereto by 
short lead connections. 

It is also a further object of the present inven 
tion, to provide a coil mounting and trimmer 

25 capacitor assembly, particularly adapted for use 
in connection with a metal chassis on which the 
remainder of the high frequency apparatus is 
mounted. 

It may also be considered to be an object of 
30 the present invention to provide an improved 

ari'angement of, and mounting means for, the 
component parts of tuned high frequency circuits 
including coil Windings and tuning capacitors 
therefor, in conjunction with metal tubes. 

35 The invention will, however, be better under 
stood from the following description, when con 
sidered with reference to the accompanying draw 
ing, and its scope will be pointed out in the ap 
pended claims. 

40 in the drawing, Fig. 1 is a front view or eleva 
tion, partly in section, of a high frequency tun 
ing unit and coil system therefor, embodying the 
invention; 

Fig. 2 is a detail sectional view, on an enlarged 
45 scale, of a trimmer capacitor Supporting means 

for the coil system of Fig. 1; 
Fig. 3 is a top plan view of a portion of the coil 

system of Fig. 1 and on the same scale, showing 
further details of construction, and 

50 Fig. 4 is a schematic circuit diagram of the 
coil system of Fig. 1, showing the various ele 
neints thereof in circuit. 

Referring to Figs. 1, 2, and 3, 5 is the chassis 
or a chassis element of a radio receiver or like 

55 high frequency apparatus, on which is mounted 

5 

a variable gang tuning capacitor 6 with the stator 
mounted on its side and projecting through the 
chassis as indicated at B to reduce the height of 
the parts above the chassis, substantially to that 
of the metal tubes mounted thereon, one of which 
is indicated at 8. Connection leads may then be 
made directly from the tuning capacitor to the 
top terminal of the tubes as indicated by the lead 
9, Other apparatus represented by a choke coil 
8, may be mounted on the chassis to stand above 

the chassis level substantially at the level of the 
top of the tube 8. 
At the opposite side of the tuning capacitor 6, 

are mounted a row of coils or transformer units 
standing Wertically With respect to the chassis, 
and extending above and below, as shown, to 
maintain the top thereof substantially at the level 
of the tuning capacitor and tubes thereon, where 
by the arrangement is made more compact and 
is more readily mounted in a relatively Small 
Space. 

Further in accordance with this System, a plu 
rality of the windings are arranged in Spaced re 
lation to each other along a common axis, pref 
erably being mounted on one elongated core , 
the axis of which stands vertically With respect 
to the chassis. The core carries a number of coils, 
indicated at 2, 3, 4, 5, and f6, forming sub 
stantially a continuous winding and providing for 
electro-magnetic coupling between adjacent coils 
or sections of the Winding. This Winding unit 
may constitute a coupling transformer for the 
same circuits over a plurality of Wave bands. 
The lower portion of the coil unit extends below 

the chassis and, therefore, is within the shielding 
confines of the chassis, and is further shielded by 
a plate T between coils. The upper portion of 
the coil unit is enclosed in a metallic shield can 
8 seated in the chassis opening 9, through which 
the coil system extends. The high frequency 
windings are placed in the lower end of the coil 
system. Within the chassis, while the lower fre 
quency windings 4, 5, and 6 extend above the 
chassis and within the shield can 8. By this 
arrangement, the shield can and chassis are elec 
trically connected, and any stray interference ex 
ternal to the chassis is prevented from reaching 
the coil system. 
The coil form is provided with a base plate 

indicated at 23, having radially projecting lugs 
2 which engage with the lower ends 22 of elon 
gated tubular adjustable capacitors 23, each of 
which is provided with an adjusting screw 24 
above the chassis and adjacent to the coil Sys 
tem, as shown in Figs. 1 and 3. The capacitors 
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2 
are made in the form of elongated tubular ele 
ments in Order that they may extend below the 
chassis to support the lugs 2 and the coil sys 
tem, and at the same time may extend above 
the chassis for convenient operation and adjust 
ment in use from above the chassis. This pro 
Wides for convenient adjustment of the trinner 
capacitors which are utilized in connection with 
the Windings of the particular transformer Or 
coil System about which they are grouped as 
will hereinafter appear. 
In the present example, four capacitors are 

provided, one for each of the four coils provided 
on the form , coils 5 and 6 being part of one 
winding and being relatively adjustable, one 
over the other, that is the coils 5 may be moved 
With respect to the coils 6 to provide for ad 
justing the overall inductance. 
The trimmer capacitors are shown more in 

detail in Fig. 2, to which attention is now par 
ticularly directed. It will be seen that the ca 
pacitor comprises an internally threaded tube 
25 of insulating material, such as Isolantite, into 
the opposite ends of which are screwed exter 
nally threaded metal tubes 26 and 2, the lat 
ter having an elongated unthreaded tubular 
lower end 28, to which is connected the metal 
lic terminal end 22 for engaging and supporting 
the lug 2 and the coil base 2. The tubes 26 
and 2 are provided with lock nuts 29, bearing 
against the ends of the tube 25 and the upper 
tube 25 extends through an opening in the chas 
sis 5 and is secured thereto by a second lock nut 
3 above the chassis. 
The upper tube 26 of the trimmer capacitor is 

internally threaded to receive an elongated 
Screw threaded rod 3 having a screw driver slot 
32 at the upper end and carrying a guide disc 
or tip 33 of insulating material, at the opposite 
end, whereby said end is prevented from con 
tacting with the interior walls of the tube 27. 
With this arrangement, it will be seen that the 
capacitor is provided by the tube 2 as One elec 
trode thereof and the rod 3 as the opposite 
electrode carried by the tube 26 and directly 
grounded to the chassis. Therefore, screw driver 
contact with the rod electrode 3 in adjusting 
the value of the capacitor Will have no capacity 
effect upon the circuits connected therewith for 
the reason that the electrode is grounded to the 
chassis by means of the mounting connection. 
The tube 25 is split or slotted as indicated at 34, 
whereby it grips the threaded rod electrode 3 
to retain it in any position of adjustment. It 
has been found that a trimmer capacitor of this 
type may provide a relatively wide capacity 
range of adjustment, for example, of from .5 
micro-micro-farads to 16 micro-imicro-farads, 
although any Suitable capacity range may be 
provided by Suitably changing the dimensions 
of the two electrodes of the capacitor. 

Referring now to Fig. 4 along with the pre 
ceding figures, a coil system is shown in which 
the coils 2, 3, É, and 5-6 are provided with 
a, SWitch comprising contacts 36, 37, 38, and 39 
and contact means 40 therefor, whereby each 
of the coils may be selected for connection be. 
tween ground 4 and a lead 42 forming the out 
put connections therefrom. In this arrange 
ment, each pair of coils is connected through 
a lead 43 With the ground 4, which may be the 
chassis of the apparatus, while the remaining 
terminal is connected to one of the taps Gr con 
tacts 36 to 39 inclusive for selection by the con 
tact 40. 

2,078,940 
Each coil is provided with a shunt trimmer 

capacitor represented at 44, 45, 46, and 47. 
These capacitors may be located as indicated in 
Fig. 3, by the same reference numerals. As will 
be seen by again referring to Fig. 1, the tap 
switch. A may be mounted on the chassis, pref 
erably on the shield Wall or plate E, as indi 
cated at 8, the switch preferably having con 
tact elements 49 insulated from the shaft 56 
and the chassis, whereby the coil terminals con 
nected thereWith may be isolated above ground 
While the opposite terminals may be grounded 
as shown in Figure 4. 
With this arrangement, it will be seen that 

trimmer capacitors, for example 44 to 7 inclu 
Sive, are each connected at one side to ground. 
For this reason the trimmer capacitors as 
shown in Figs. i., 2, and 3 are particularly adapt 
ed for this type of circuit since one side of each 
capacitor is grounded while the opposite side 
provides an insulated support and capacity 
member for the coil winding to which it is di 
rectly connected, the connection providing the 
Support. 

Fi'OIn the foregoing description, it will be seen 
that in a tuning System for radio receiving 
apparatus and the like, a coil element or unit 
may be arranged as a continuous winding and 
may be mounted vertically with respect to the 
chassis element, partly within and partly with 
out the chassis enclosure, and may further be 
provided With a metallic shield joining the chas 
sis and Surrounding the projecting end of the 
coil unit above the chassis. Below the chassis 
the coil unit is provided with mounting means 
Whereby it is connected to elongated tubular 
trimmer capacitors by electrical connections 
which Serve as mechanical supporting means, 
whereby the coil unit is suspended from and 
Supported by Said capacitors. By having the one 
electrode of the capacitor connected to the chas 
sis and providing adjusting means therefor pro 
jecting above the chassis, the capacitors are 
readily adapted for adjustment in use without 
undesirably affecting the circuit connections 
therewith. 
The transformer or coupling coil unit for one 

circuit in a multi-range high frequency tuning 
apparatus is Suspended from the chassis through 
the intermediary of one or more circuit elements 
forming the Suspension means in connection with 
the chassis, and being in the form of capacitors 
provided for insulating the terminals of the coil 
System from the chassis, while at the same time, 
direct connection between the terminals of the 
coil System and the trimmer capacitors is effected 
by short leads. 
The arrangement in connection with the tun 

ing capacitor and the tubes in the circuit is such 
that the level of the apparatus above the chassis 
is maintained relatively low. 
We claim: 
1. In a high frequency circuit tuning system, 

the combination of a chassis element, a tubular 
coupling coil unit comprising a plurality of co 
axial coils, and a plurality of tubular circuit ele 
ments for tuning said coils extending in axially 
parallel relation to said coil unit providing sus 
pension means for said unit in connection with 
said chassis. 

2. In a high frequency circuit tuning system, 
the combination of a chassis element, a tubular 
coupling coil unit comprising a plurality of co 
axial coils and a plurality of tubular circuit ele 
ments for tuning said coils extending in axially 
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2,073,940 
parallel relation to said coil unit providing 
suspension means for said unit in connection 
with said chassis and direct electrical connection 
With said unit. 

5 3. In a high frequency circuit tuning system, 
the combination of a metallic chassis, a coupling 
coil unit extending therethrough, and a plurality 
of circuit tuning elements providing mechanical 
and electrical connection at opposite ends with 

10 said unit and chassis to provide suspension and 
circuit connection elements for said unit. 

4. In a high frequency circuit tuning System, 
the combination of a metallic chassis, a coupling 
coil unit extending therethrough, and a plurality 

15 of circuit tuning elements mounted on said chassis 
and connected with said unit to provide combined 
mechanical Suspension and electrical connection 
for said unit. 

5. in a high frequency circuit tuning System, 
20 the combination of means providing an electrical 

shield Wall, an elongated coil unit extending 
through said wall, and means for suspending said 
unit at One end from said Wall, comprising a 
plurality of capacitor elements having electrode 

25 terminals connected directly with the coil unit 
at said end, and said capacitor elements extend 
ing therefron into connection with said Wall ad 
jacent to said unit. 

6. In a high frequency circuit tuning system, 
30 the combination of means providing an electrical 

shield Wall, an elongated coil unit extending 
through Said Wall, ineans for Suspending said 
unit at One end from said wall, comprising a 
plurality of capacitor elements having electrode 

35 terminals connected directly with the coil unit 
at Said end, Said capacitor elements extending 
therefrom into connection with said wall adja 
cent to said unit, and means for adjusting Said 
capacitor elements connected with said wall and 
extending therethrough. 

7. In a high frequency tuning System, a me 
tallic chassis element having an opening there 
in, a coil System including a single elongated unit 
extending through said opening to a limited de 

A5 gree on one side of said chassis element, a me 
tallic shield member closing said opening and 
Surrounding Said projecting end of Said unit, 
means providing coil terminals at the opposite 
end of Said unit on the opposite side of said 
chassis, and adjustable capacitor means provid 
ing insulated circuit connections with said ter 
minals and Supporting means for said coil sys 
ten in connection. With said chassis element. 

8. In a high frequency tuning system, a me 
55 tallic chassis element having an opening therein, 

a coil System including a single elongated unit 
extending through said opening to a limited de 
gree On One side of said chassis element, a me 
tallic shield member closing said opening and 

60 Surrounding said projecting end of said unit, 
means providing coil terminals at the opposite 
end of Said unit on the opposite side of said 
chassis, and circuit tuning elements having direct 
electrical connection with said terminals provid 

ging supporting means for said unit in connection 
with the châssis element. 

9. In a high frequency tuning System, a me 
tallic chassis element having an opening therein, 
a coil System including a single elongated unit 

to extending through said opening to a limited de 
gi'ee on One side of said chassis element, a me 
tallic shield member closing said opening and 

40 
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surrounding said projecting end of Said unit, 
means providing coil terminals at the Opposite 
end of said unit on the opposite side 
of said chassis, and means providing in 
sulated circuit connections with said terminals 
and supporting means for said coil System in Con 
nection with said chassis, said last named means 
comprising trimmer capacitors for said coil SyS 
tem having adjustable electrodes connected with 
the chassis and fixed insulated electrodes Con 
nected. With the coil terminals to provide elec 
trical and mechanical connection with said unit. 

10. High frequency tuning apparatus including, 
in combination, a metallic chassis element having 
an opening therethrough, transformer means in 
cluding a winding located in said opening and 
extending through the chassis in one direction 
to a limited degree, a shield casing Surrounding 
said projecting end of said Winding, a plurality 
of trimmer capacitors arranged about Said open 
ing and having insulated electrode elements pro 
jecting from said chassis in the opposite direc 
tion, and means providing a combined electrical 
and mechanical connection between Said elec 
trode elements and the adjacent end of said 
winding, whereby said capacitors provide Com 
bined adjusting and supporting means for said 
Winding. 

11. In a high frequency tuning System, the 
combination with a plurality of electrical Wind 
ings tunable each to respond to a differing range 
of high frequency oscillations, of a common Sup 
porting element therefor, a metallic chassis ele 
ment, and a combined suspension and trimmer 
capacitor means for said Windings mounted on 
the chassis and connected With one end of Said 
Supporting element. 

12. In a radio receiving System, the combina 
tion with a plurality of high frequency windings, 
of means for supporting and adjusting said Wind 
ings, said last named means comprising a Sup 
porting chassis having an opening therein, a 
supporting form for said Windings lying in said 
opening and extending therethrough in opposite 
directions, and a plurality of elongated capaci 
tors having one electrode connected With the 
chassis and having an insulated electrode con 
nected with said winding form, whereby the form 
is insulated from and supported by said chassis. 

13. In combination, a metallic chassis having 
an opening therethrough, an adjustable capacitor 
having an adjustable electrode mounted on said 
chassis adjacent to said opening and having an 
insulated electrode spaced therefrom and from 
the chassis, and a coil System comprising an elon 
gated winding extending through said opening in 
the chassis and being connected at one end elec 
trically and mechanically With said insulated 
electrode whereby said winding element is sus 
pended from and Supported by said chassis 
through the intermedialty of said adjustable ca 
pacitor, and electrically directly connected there 
With. 

14. A high frequency tuning System in accord 
ance with claim 6, further characterized by the 
fact that the capacitor elements are provided 
With an insulating body portion between said 
electrode terminals and said connection. With the 
Wall, whereby said coil unit is insulated from 
the shield wall thereby. 

VERNON ID. IANDON. 
WILLIAM. H. CONRON. 
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