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My invention relates to shielded tuning 
units for radio sets and is especially adapted 
for use in tuned radio frequency circuits in 
which it is desirable to carefully shield all 

5 of the radio frequency circuits from each 
other and also from other parts of the cir 
cuits. 

In attempting to shield transformers or 
coils of the usual type used in radio fre 

10 quency circuits it has been necessary to make 
the inclosing shield or box relatively large 
with relation to the coil as the close proximity 
of the shield causes certain undesirable effects 
in the tuned circuit. Certain power losses are 

15 also introduced when the shield is in the most 
dense magnetic field of the coil. 

In my invention I have overcome these 
difficulties and have furthermore introduced 
other improvements over the previous art, 

20 and one of the objects of my invention is to 
provide a shielded tuning unit in which the 
magnetic field of the inductance is extreme 
S. small and in which the shield may very 

y surround the inductance without the 
25 asual detrimental effects of close shielding. 

Another object of my invention is to pro 
vide an extremely small and compact shielded 
tuning unit containing all the elements neces 
sary for use in a variable, tuned radio fre 
quency circuit. 
Another object is to provide a compact, 

shielded, tuned radio frequency unit which 
may be easily ganged whereby several cir 
cuits may be tuned by means of a single con 
trol, and in which each circuit and its ele 
ments will be effectively shielded from each 
of the others. 

Further objects will appear from the de 
tailed description to follow and from the 
appended claims. 
in the drawings in which an embodinent 

of my invention is shown Figure 1 is a sectional view of a two-gang 
tuning unit, one of the condensers being 
shown in full lines; 

Fig. 2 is a rear end view of the construc 
tion shown in Fig. 1, the casing being shown 
in transverse section on a line corresponding 
to line 2-2 of Fig. 1: 

Fig. 3 is a plan view of a portion of the cas 
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ing including the terminal support and ca 
pacity curve adjusting means; 

Fig. 4 is a perspective view of one of the in 
ductance spools; 

Fig. 5 is a diagrammatic view illustrating 
the method of electrically connecting the coils 
and other elements of my improved tuning 
unit; and Fig. 6 is a diagram of a circuit adapted for 
use with my invention. 
In the construction shown in the drawings 

I have illustrated my invention as incorpo rated in a so-called two-gang tuning device, 
the units being electrically adjustable inde 
pendently of each other although being oper 
ated by a single mechanical control, that is, 
the electrical characteristics may be varied 
in each of the units to conform to the tuning 
requirements of the particular circuit in 

gle control operating means. 
Each of the units comprises a variable tun 

ing condenser having a stationary member 
1 and a movable member 2, the movable mem 
ber being provided with concentric circular 
blades 3 arranged to mesh with the similar 
concentric circular blades 4 on the stationary 
member 2 when the movable member is moved 
laterally toward the stationary member, the 
unit being tuned to the lowest frequency and 
the condenser to its maximum capacity when 
the members are intermeshed as far as pos 
sible without touching each other. In the 
position illustrated in Fig. 1 the circuits 
would be tuned to the highest frequency with 
the blades entirely separated and the con 
denser at its minimum capacity. 
The shaft 5 is rotatably supported in the 

stationary members 1 and may be operated 
by any suitable means, such as the ordinary 
dial or drum commonly used on radio sets. 
The movable member is slidably mounted on 
the shaft 5 by means of the bushing 6 and in 
sulated therefrom by the insulating washers 
7 and 8, the bushing, washers, and movable 
member being rigidly held together by rivet 
ing the end of the bushing at 9 against the 
washer 7. 
A steel ball 10 is supported in the bushing 

6 by means of the threaded plug 11 and is 

which it is used without disturbing the sin 
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held in engagement with the helical groove 
12 in the shaft by the spring 13, and as the 
bushing and movable member are prevented 
from rotation by means to be later described, 
the condenser may be operated from maxi 
mum to minimum capacity by a 340° turn 
of the shaft, the pitch of the groove being 
such that the required tuning range is ob 
tained with a 340 movement of the dial or 
drum. 
A plurality of comparatively small coils 14 

are wound on the insulating spools 15 and 
held in place thereon by the washers 16. 
These spools are radially disposed around 
the shaft 5, the axes of the coils being parallel 
with each other and with the shaft 6, a circle 
intersecting the axes of the coils being con 
centric with the shaft. 
The spools are mounted on the spider 7 

by means of the hollow livets 18, the spider 
being rigidly secured to the bushing 6 by 
the nut 19. 
The coils are connected in series, alternate 

coils being wound in a reverse direction as 
illustrated in Fig. 5 to provide what is coln 
monly known as a closed magnetic field. I 
have found in practice that when a plurality 
of coils are used which are comparatively 
short and of small diameter, the magnetic 
field extends only an extremely short dis 
tance beyond the ends of the coils, thus mak 
ing it possible to place shielding or other 
metal parts very close to the coils. 
The shielding is accomplished by means of 

the sheet metal cylindrical members 20 which 
are held in position in the grooves 21 of the 
stationary members 1 and the end plate 22 
by means of the screws 23, the end plate 
being used only on the last unit of the gang. 
The entire shield including the stationary 
condensel members, bushings, and spiders are 
always electrically connected to the low po 
tential or ground side of the circuit in which 
they are used. By means of this construc 
tion an exceptionally small and compact de 
vice may be constructed which will be ef 
ficiently shielded and in which all of the parts 
are protected from dust and injury. 
The low potential end of the inductance 

formed by the coils 14 is electrically connected 
to the washer 24 held in electrical connection 
with the bushing 6 by means of the nut 19. 
The high potential end is connected to the 
flexible conductor 24 on the movable con 
denser member 2. The circuit is thus tunable 
to the desired frequency by the manual op 
eration of the condensers. 
An insulating member 25 is slidably mount 

ed in an opening in the casing 20 and is ad 
justably held in position by means of the 
cover 26 and clamping member 27 which are 
claimped to the casing 20 by the screws 28. 
The opening in the casing is somewhat longer 
than the insulating member 25 and when the 
ScreWS are loosened the cover, insulating 
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member, and clamping member may be moved 
and clamped in any desired position within 
the limits of the opening. An inwardly ex 
tending flange 29 engages in a slot in the arm 
30 of the spider 17, thus preventing rota 
tion of the bushing and parts mounted there 
on. A spring 31 is connected to the arm 32 
of the spider and the lug 33 to prevent lost 
motion between the moving parts. 
The insulating member 25 is provided with 

terminals 34, 35, and 36 extending through 
insulating bushings 37 and adapted for con 
nection in any desired circuit. Compara 
tively small fixed blocking condensers 38 and 
39 are connected in series to the terminals 34 
and 35, and the conductor 24 is connected to 
the common plate 41 of these condensers at 
40, and a biasing resistance 36 is connected 
to the terminals 36 and 37. The condensers 
38 and 39 are preferably made with a common 
plate 41 and terminal plates 42 between which 
is clamped the insulator 43, as shown in Fig. 1. 
When the insulating member 25 and the 

palts mounted thereon are moved to any de 
sired position, the bushing 6 will be rotated 
on the shaft 5 and the variable condenser 
member 22 will be moved laterally with rela 
tion to the stationary member, thus increas 
ing or decreasing the maximum capacity and 
raising or lowering the maximum capacity 
end of the characteristic capacity curve. 
An adjustment of the minimum capacity 

end of the curve may be made by means of 
the trimming condenser shown in Fig. 2, 
comprising a movable plate 44 which is nor 
mally pressed inwardly toward the member 
2 by the spring 45, and which may be adjusted 
to any desired position by the nut 46. This 
adjustment for the minimum and maximum 
capacity ends of the curve is disclosed and 
claimed in the co-pending application of Reu 
ben B. Benjamin, Serial No. 198,104, filed 
June 11, 1927. 
The insulating spools 15 as illustrated in 

Fig. 4 are provided with ribs 47 on which 
the coils are wound. These ribs keep the 
coils from close contact with the insulation 
and increase their efficiency. 
While I have illustrated in Fig. 6 a circuit 

in which my invention may be efficiently 
used, it will be understood that its use is not 
confined to this particular hookup. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent is: 

1. A tuning unit comprising a stationary 
condenser member, a movable condenser 
member to cooperate with said stationary 
member, and a closed field inductance 
mounted on said movable member, said in 
ductance being electrically connected with 
said condenser members. 

2. A tuning unit comprising a variable 
condenser having manually operable mem 
bers for tuning an electrical circuit, and a 
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closed field inductance in said circuit and 
mounted on said condenser, said inductance 
comprising a plurality of coils in circular 
formation having their axesparallel, alternate 
coils being wound in reverse direction, said 
coils being connected in series with each other 
and electrically connected with said con 
denser. 

3. A tuning unit comprising a variable 
condenser, an inductance electrically con 
nected there with, said condenser comprising 
a fixed member and a movable member, and 
means for moving said movable member with 
relation to said fixed member to vary the 
capacity of the condenser, said inductance 
comprising a plurality of comparatively 
small coils connected in series and disposed 
in circular formation with their axes substan 
tially parallel, alternate coils having reverse 
polarity. 

4. A tuning unit comprising a variable 
condenser having a fixed member, with con 
centric blades thereon, a movable member 
having concentric blades for meshing with 
the blades of the fixed member, and a closed 
field inductance mounted on said movable 
member and movable therewith, said in 
ductance comprising a plurality of coils dis 
posed around the axis of said blades and 
electrically connected is series. 

5. A tuning unit comprising a variable con 
denser having a fixed member with concen 
tric blades thereon, a movable member hav 
ing concentric blades for meshing with the 
blades of the fixed member, and a closed field 
inductance mounted on said movable mem 
ber and movable therewith, said inductance 
comprising a plurality of coils disposed 
around the axis of said bles and electrical 
ly connected in series, alternate coils having 
Eysse polarity to provide a closed magnetic 
eIO. 
6. A tuning unit comprising a closed cylin 

drical shield having comparatively small 
compartments therein, electrical circuits in 
said compartments, each of said circuits in 
cluding a closed field inductance compris 
ing a plurality of coils connected in series 
and disposed in circular formation, their 
axes substantially parallel, alternate coils 
having reverse polarity to provide a closed 
magnetic field, a All condenser electri 
cally connected with said inductance and 
comprising a stationary member and a mov 
able member, one of said members forming 
a part of said shield. 

7. A tuning unit comprising a closed cylin 
drical shield having comparatively small com 
partments therein, electrical circuits in said 
compartments, each of said circuits includ 
ing a closed field inductance comprising a plu 
rality of coils connected in series and dis 
posed in circular formation, their axes sub 
stantially parallel, alternate coils having re 
verse polarity to provide a closed magnetic 
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field, a variable condenser electrically con 
nected with said inductance and comprising 
a stationary member and a movable member, 
one of said members forming a part of said 
shield, and electrical terminals for said cir 
cuits accessible from outside said shield. 

8. A tuning unit comprising a closed cylin 
drical shield having comparatively small com 
partments therein, electrical circuits in said 
compartments, each of said circuits includ 
ing a closed field inductance comprising a 
plurality of coils connected in series and dis 
posed in circular formation, their axes sub 
stantially parallel, alternate coils having re 
verse polarity to provide a closed magnetic 
field, a variable condenser electrically con 
nected with said inductance and comprising 
a stationary member and a movable member, 
one of said members forming a part of said 
shield, electrical terminals for said circuits 85 
accessible from outside said shield, and ad 
justable means accessible from outside said 
shield for varying the electrical characteris 
tics of said circuits. 

9. A tuning unit comprising a manually 
operable shaft, variable condensers mounted 
on said shaft and comprising stationary mem 
bers and movable members, said movable 
members being adjustable with relation to 
said stationary members when the shaft is 
operated, inductances mounted on said shaft 
and connected to said condensers to form in 
dividual electrical circuits, said inductances 
comprising a plurality of comparatively 
short coils connected in series and supported 
around said shaft with their axes substantial 
ly parallel therewith to provide a closed mag 
netic field, and a shield enclosing each indi 
vidual circuit and supported on said station 
ary members. 

In witness whereof, I have hereunto sub 
scribed my name. 

WILLIAM K. MCIVER, 
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