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This invention relates to improvements in 
transformer units and more particularly to trans 
former units adapted especially for use in radio 
equipment. 
An object of the invention is to provide a new, 

Simple and efficient transformer unit for use 
in connection with radio circuits. 
Another object of the invention is to provide 

a transformer unit of such character that ad 
justments can be readily carried out. 
A further object of the invention is to provide 

a transformer unit wherein the unit is contained 
in a shield and is provided with means whereby 
adjustments can be made without removing the 
unit from the shield. 
Another object of the invention is to provide 

a transformer unit of Such fashion that the form 
Supporting the inductances of the unit are in 
turn Supported by parts of condensers associated 
With the inductances. 
In forming the desired unit of the present in 

Vention, use is made of two inductances mounted 
On a Single form of insulating material. These 
inductances which constitute the primary and 
the Secondary of the transformer unit are made 
of Sectional Windings to aid in securing the de 
Sired inductance value in each coil. Associated 
With the two coils are two condensers. Each 
Condenser has a fiat metallic plate, a portion of 
which is bent to extend upwardly at right-an 
gies thereto. On top of the base plate is posi 
tioned a strip of dielectric material over which 
is mounted another condenser plate in the na 
ture of a metallic leaf spring. A suitable pres 
Sure member of insulating material overlies the 
upper plate, and the two plates and dielectric to 
gether with the pressure member are held in 
desired position by means of a screw threaded 
into an aperture in the base plate and pass 
ing through the other parts of the assembly. 
The upstanding angular portion of each base 

plate is provided with an opening for the recep 
tion of the form on which the two coils are 
mounted. Preferably, this form, which is in 
the nature of a rod, has a longitudinal groove 
therein into which tabs in the walls of the open 
ings in the angular extensions of the base plates 
fit to prevent rotation of the form. In addi 
tion to the threaded openings in which the ad 
justment Screws of the condensers are engaged, 
the base plates are provided with threaded open 
ings for the reception of Screws. These lat 
ter openings are designed to make possible the 
installation of the assembly in a metallic shield. 
A strip of insulating material is positioned be 

(Cl. 250-16) 
tWeen the bottoms of the base plates and a wall 
of the shield, this wall being provided with four 
(penings aligned with the four openings in the 
tWO base plates. The adjustment screws of the 
conde: Ser's pass through the insulating material 
and through two openings in the shield. The 
tWO base plates are locked firmly in place by 
neans Of ScreWS passing through openingS in 
the shield into threaded engagement with the 
asiditional threaded holes in the base plates. To 
COInplete the insulation of the base plates from 
the shield, the attaching screws have insulating 
Washers fitting under their heads and contacting 
With the exterior of the Shield. The ends of the 
adjustment screws extending beyond the shield 
are slotted, whereby they may be engaged by a 
Suitable tool to permit adjustment of the con 
densers without removing the condensers and 
the coils from the shield. 
Other features, objects and advantages of the 

invention will become apparent by reference to 
the following detailed description accompanying 
the drawing, wherein 

Fig. 1 is a vertical longitudinal Section of an 
assembly embodying the invention; 

Fig. 2 is a vertical section taken substantially 
on the line 2-2 of Fig. 1; 

Fig. 3 is a portion of a circuit diagram illus 
trating One manner of employing a unit made in 
accordance with the invention; and 

Fig. 4 is a view similar to Fig. 3 of a modified 
circuit arrangement. 

Referring to the drawing, ?o indicates a shield 
of Some Suitable metal, such shield being of rec 
tangular cross-section and of suitable length for 
the purposes desired. One end of the shield is 
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closed as at if, while the other end is open. To 
the open end of the shield are secured spade bolts 
f2 which may be utilized for attaching the shield 
With a transformer unit therein to the chassis 
of a radio set or to any other suitable support. 
One wall of the shield is provided with openings, 
Such Openings being indicated at 4 and 5. 
The two condensers A and B used in the assem 

bly are identical in construction. Each condenser 
has a base plate 6 of some suitable metal, 
Such as for example, brass. The plates 16 are 
generally flat shaped, but have extending upward 
ly from one end thereof right-angular supporting 
portions T. Overlying a part of each base plate 
6 is a sheet of dielectric material 8, for ex 
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ample, of high quality mica. Resting on top of 
the strip of dielectric material is a second plate 
f9 which is bowed as shown in Fig. 2. A pres 
Sure plate 20 of some suitable insulating material, 55 
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such as isolantite, or any other Suitable con 
pressed ceramic material is positioned On top of 
plate 9. The two metallic plates, the dielectric 
strip, and the pressure plate, are all held to 
gether by means of a screw 2; which passes 
through openings in the pressure plate, the upper 
plate 9 and the dielectric strip into threaded 
engagement with the wall 22 of an Opening in 
the lower plate 3. The end of screw 2i is slotted 
as shown at 2: '. The wall of the opening in 
pressure plate 23 is provided with a number of 
recesses £3 for the reception of up-turned prongS 
24 punched in the upper plate S when the Open 
ing therein is formed. This engagement of 
prongs 24 with recesses or slots 23 Serves to defi 
nitely determine the position of the upper plate 
f 9 relative to the screw 2 and also to prevent 
contact of any portion of the upper plate 9 with 
this screw 2 . One end of the pressure piate 20 
is recessed to provide shoulders 26 which fit On 
each side of the upstanding portions of the bot 
ton plate to position the plate and to prevent 
undesired movement thereof. 
The upstanding portion ii of the botton Con 

densel plate has a widened top portion indicated 
in dotted lines in Fig. 2, Such top portion being 
provided with an opening 33 for the reception of 
a core 3 of some good insulating material, Such 
as a compressed ceramic material. The Wall of 
the opening 33 has an upstanding tab tiaerein 
for engagement with one of a pair of diamet 
rically opposite grooves 32 in the core 3. The 
top part of the extension f is Split aS indicated 
at 34. 
Seculed to the coire 3 aire Sectional inductances 

35 and 36, which inductances are wound and po 
sitioned on the core in the manner Set forth more 
clearly in my copending application Serial No. 
743,711, filed September 12, 1934, Patent No. 
2,033,297, grainted April 21, 1936. it is sufficient 
for the pulposes of this application to point Out 
that each sectional inductance 35 and 38 is made 
up of a single conductor Wound on the core in 
Such fashion that each inductance has the desired 
value. Other types of Windings can be used With 
equal facility. 
Each botton plate 3 is provided With a tel 

minal ear 41, while each top plate 9 is provided 
With a tellinina ear 4. One lead 42 of the in 
ductance 35 is secured to the terminal 49, while 
the other lead E2 is connected to the terminal 4 
of the plate 9 of the condensel A. In the same 
Inannel One lead 3 of the inductance 36 is se 
cured to the terminal of the lower plate of the 
condensel B, While the other lead 46 is secured 
to the terminal of the upper plate of the same 
condenser. 

In use a conductor 4 is secured to the terminal 
st of the condensel A and a conductor 48 is 
Secured to the terminal 4 of this condense. 
Likewise a, conductol. 3 (Fig. 2) is connected to 
the terminal () of the conderser B and a con 
ductor 5 is Secured to the terminal 4 of the 
same condenser. The conductors 4, 48 and 49 
extend through the open end of the receptacle or 
shield f, while the conductor 59 extends through 
an opening 5 in the closed end Of this re 
ceptacle. 
In order that the assembly of condenSerS and 

inductances may be held Securely in place, the 
lower plates 6 are provided at their inner ends 
with openings 55, the walls of which are threaded 
for the reception of Screws 56. When the assem 
bly is to be secured within a shield, such as the 
receptacle iO, use is made of a strip 57 of insulat 

2,065,711 
ing material, which strip is provided with open 
ings coaxial with the openings f4 and 15. In 
this type of arrangement the ScreWS 56 pass 
through the openings 5 in the receptacle into 
engagement with the threaded Walls of the Open 
ings 55 in the lower condensel plates. Insulating 
washers 58 are positioned between the heads of 
the screws 56 and the wall of the receptacle So 
that any potential on the lower plates of the 
condensers is insulated from the shield. It is to 
be understood, of course, that the assembly of 
condensers and inductances need not necessarily 
be secured in a shield as shown, Since under Some 
circumstances it may be desirable to Secure the 
assembly directly to the chassis of a radio Set 
or to some other supporting structure. However, 
in practice, it has been found advisable and desir 
able to enclose the assembly in a shield. 

Illustrative circuit diagrams are shown in Figs. 
3 and 4. In Fig. 3 the diagram shows at the 
points 40 and 4 representations of the respective 
condensers, terminals 40 and 4. In this ar 
langement the leads of the inductances are illus 
trated as being all connected to Such terminals as 
to provide two tuned circuits acting as a trans 
former. The relation of the various parts is 
clearly shown, since the reference characters in 
Figs. 1 and 2 are carried out in Fig. 3. In the 
arrangement shown, the conductor 48 is con 
nected to the plate GC of a vacuum tube, while 
the conductor 4 is connected to a Source of posi 
tive potential to be applied to this plate. At the 
Sanhe time the conductor 50 is connected to the 
grid 6 of another vacuum tube, while the con 
ductol 49 is connected to ground or Some other 
suitable point in the circuit. In this arrange 
ment, it is apparent that the potential from the 
Source S2 is impressed on the lower plate f6 of 
the condenser A, and since the adjustment Screw 

of this coil densei is in good electrical colntact 
with the lower plate, Such potential Will be found 
On this adjustinent Screw increasing the danger 
of shocks during adjustment of the condenser. 
Should it be desired to remove the potential 

from the adjustment Screw, the circuit arrange 
ment in Fig. 4 may be used. In this circuit the 
Connections are similar to those shown in Fig. 3 
with the exception that the conductor 47 is 
grounded while the conductor 42 instead of being 
connected to the terminal 40 is connected directly 
to the source of potential 62 and is shunted by 
a by-pass condenser 64 which in turn is grounded. 
With this arrangement, adjustments of the con 
denser A. can be leadily made Without incurrillg 
the danger of shocks from the Source 62. 
From the foregoing it will be seen that the 

present invention provides a transformer unit 
made up cf adjustable condensers and induc 
tances So connected together as to form a more 
Or less self-supporting assembly. The induc 
tances are wound on a core of insulating iria 
terial, Which core is Supported by and between 
extensions of one plate of each condenser. In 
addition to the structural advantages inherent 
in the assembly as shown, the invention also has 
other advantages. Since each inductance is 
located in close proximity to its associated con 
denser, short leads from the inductance can be 
used so that capacity coupling, due to long leads, 
is greatly minimized. Since the adjustment 
ScreWS 2 are threaded through the bottom 
plates of the condensers, accurate capacity ad 
justments can be made, and once an adjustment 
is made it remains permanent. Moreover, since 
these adjustment Screws extend through the 
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shield and have their ends slotted, adjustments 
of the condensers can be made without removing 
the assembly from the shield. 
The upper condenser plates are of novel Con 

struction in that they are more or less of a “float 
ing type' being keyed to the pressure plates, which 
in turn are keyed to the extensions of the lower 
condenser plates. This arrangement permits the 
elimination of eyeiets or other devices for locking 
the variable condenser plates relative to the sta 
tionary condenser plates. 

It will be apparent from the foregoing that the 
present invention provides a transformer unit 
which is especially adapted to be used as an in 
termediate frequency transformer in radio SetS. 
The invention is capable of modification, in View 
of which it is not to be limited to the illustrated 
embodiment but is to be limited only by the Scope 
of the following claims. 

I claim: 
1. A transformer unit comprising a pair of in 

ductances mounted on a core of insulating mate 
rial and a pair of condensers associated with the 
respective inductances, one plate of each of said 
condensers being provided with an extension 
having an opening therein, said core fitting in Said 
openings whereby the core is supported by and 
between the extensions With the inductances Sub 
stantially directly above and spaced substantially 
equidistantly from the respective condensers with 
which they are associated. 

2. A transformer unit comprising a pair of in 
ductances mounted on a core of insulating ma 
terial and a pair of condensers associated. With 
the respective inductances, one plate of each of 
said condensers being provided With an extension. 
having an opening therein, said core fitting in Said 
openings whereby the core is supported by and 
between the extensions. With the inductances sub 
stantially directly above and spaced equidistantly 
from the respective condensers with which they 
are associated, Said core fitting in said openings 
With Sufficient tightness as to hold the condenSerS 
in Spaced relation. 

3. A transformer unit comprising a pair of in 
ductances mounted on a core of insulating mal 
terial and a pair of condensers aSSOciated with 
the respective inductances, the bottom plates of 
said condensers having angular extensions, said 
core being Supported by and between Said ex 
tensions, said bottom plates being provided with 
threaded Walled apertures, an enclosing shield for 
said unit, said shield being provided with openings 
in a Wall thereof for the passage of Screws engag 
ing the threaded Walled apertures of the bottom 
plates, and means for insulating said bottom plates 
from said shield. 

4. A transformer unit comprising a pair of con 
densers, the bottom plate of each condenser being 
provided with an angular extension, a core of 
insulating material Supported by and between said 
extensions, a pair of inductances mounted on said 
core above the respective condensers With Which 
they are associated, each bottom plate being pro 
vided with a threaded Walled aperture, adjust 
ment screws for Said condensers, an enclosing 
shield for said unit, one wall of said shield being 
provided with a pair of openings for the passage 
therethrough of said adjustment ScreWS and being 

3. 
provided with another pair of openings, attaching 
screws passing through said last mentioned pair 
of openings into threaded engagement With the 
apertures in said bottom plates and means for 
insulating said bottom plates from Said shield. 

5. A transformer unit comprising a pair of 
inductances mounted on a core of insulating 
material and a pair of separate unitary con 
densers associated with the respective induc 
tances, one plate of each of said condensers be 
ing provided with an angular extension, Said core 
being supported by and between Said extensions 
With the plates of the condensers spaced from 
the core in substantial parallelism therewith be 
tween the ends of the core. 

6. A transformer unit comprising a pair of 
inductances mounted on a core of insulating 
material and a pair of separate unitary condens 
ers associated with the respective inductances, 
one plate of each of said condensers being pro 
vided with an angular extension, said core be 
ing supported by and between said extensions 
with the plates of the condensers Spaced from 
the core in Substantial parallelism thereWith be 
tween the ends of the core, an enclosing shield 
for said unit, one plate of each condenser being 
Secured to said shield, and means for insulat 
ing said plates from Said Shield. 

7. A self-supporting transformer unit con 
prising a pair of inductances mounted On a core 
of insulating material and a pair of Separate 
unitary condensers aSSociated With the respec 
tive inductances, the bottom plate of each con 
denser being provided with an angular exten 
Sion, said core being Supported by and between 
said extensions and Serving as means for hold 
ing said condensers in separate relation. Where 
by the said condensel's and Said core are in mu 
tual supporting relation. 

8. A transformer unit comprising a pair of 
inductances mounted on a core of insulating ma 
terial and a pair of separate aligned unitary 
condensers associated. With the respective in 
ductances, the bottom plate of each condenser 
being provided with an angular extension, said 
extension having an opening near the top there 
of, said core having the ends thereof inserted 
into said openings with pressed fits to cause the 
core to be supported by and between the ex 
tensions and the condensers to be held in Sep 
arate aligned relation by the core, Whereby the 
condensers and the core are in mutual Support 
ing relation. 

9. A transformer unit comprising a pair of 
inductances mounted on a core of insulating ma 
terial and a pair of aligned condensers associ 
ated. With the pair of respective inductances, the 
bottom plate of each condenser being provided 
with an angular extension, said extension having 
an opening near the top thereof with a slot ex 
tending from the top to the Opening, said core 
having the ends thereof inserted into said open 
ings with a pressed fit whereby the core is Sup 
ported by and between the extensions, and the 
condensers are held in Separated aligned rela 
tion by the core with each inductance directly 
above Spaced equidistantly from the condenser 
With which it is a SSociated. 

YMAN G. KECHAM. 
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