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COIL ASSEMBLY AND METHOD OF MAKING THE 
SAME 

The present invention relates to a new and improved coil as 
sembly and a method of making the same. More particularly, 
the coil assembly of the present invention is especially adapted 
for use as an antenna coil, oscillator coil, IF transformer, 
choke, and the like, as commonly used in television, FM and 
other radio and radar equipment. 

In VHF and UHF television, radio, and FM equipment, 
often the inductance values of the coils used require only a 
single turn or less of relatively small diameter mounted on an 
air core coil form. The dimensional tolerances of the coils and 
the spacing or placement of the turns in relation to one 
another is relatively critical and, if close dimensional 
tolerances are not maintained, the inductances are not usable 
for their intended purposes. 

It is an object of the present invention to provide a new and 
improved electrical coil assembly and method of making the 
same. 

Another object of the present invention is to provide a new 
and improved coil assembly of the character described for use 
at VHF and UHF frequencies which may be readily manufac 
tured on a mass production basis, at low unit cost, at relatively 
low reject rate, and 'with uniform electrical characteristics. 

Still another object of the present invention is to provide a 
new and improved coil assembly which is especially adapted 
to be mounted on and connected to a printed circuit board. 
Another object of the present invention is to provide a new 

and improved coil assembly including a ?rst winding having a 
plurality of coaxial turns and a pair of separate coils, each hav 
ing a single turn or less and disposed between adjacent turns of 
the ?rst winding, said separate coils being adapted to be con 
nected together through a printed circuit board connection to 
form a precisely balanced, center tapped winding inductively 
coupled to the ?rst winding. 
The foregoing and other objects and advantages of the 

present invention are accomplished in an illustrated embodi 
ment thereof comprising a new and improved coil assembly 
having an elongated coil form of molded insulating material 
and a ?rst coil thereon having a plurality of helical, coaxially 
aligned turns with selected pitch or spacing between adjacent 
turns of the coil. A second coil having a single tum or less is 
mounted on the coil form in coaxial relation with and spaced 
between a pair of adjacent turns on the ?rst coil, and the 
second coil includes a pair of integrally formed connector 
leads at opposite ends extending outwardly of the coil form 
from between spaced adjacent turns of the ?rst coil. The coil 
assembly is especially adapted for mounting on a printed cir 
cuit board and the coil leads are adapted to physically support 
and secure the coil assembly in place as well as provide electri 
cal connection with the circuitry on the printed circuit board. 

In constructing a coil assembly in accordance with the 
present invention, preformed ?rst and second coils are posi 
tioned in a ?rst coil form molding member and are self-sup 
ported therein by the coil leads. A second molding member is 
then closed with the ?rst member over the ?rst and second 
coils to accurately position and align the coils in place and 
provide accurate spacing between the mutually inductive 
turns. After the mold is closed, a core pin is inserted into the 
mold and plastic material is introduced into the mold cavity, 
preferably in an injection molding process. When the molded 
coil form hardens or cures, the mold is opened and the 
?nished coil form positively secures the turns of the ?rst and 
second coils in proper relation with one another. 
For‘ a better understanding of the present invention, 

reference should be had to the following detailed description 
taken in conjunction with the claims and drawings in which: 

FIG. 1 is a side elevation of a new and improved coil as 
sembly constructed in accordance with the features of the 
present invention; 

FIG. 2 is a bottom elevational view looking upwardly in the 
direction of the arrows 2-2 of FIG. 1; 
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2 
FIG. 3 is a transverse cross-sectional view taken substan 

tially along line 3-3 ofFlG. 1; 
FIG. 4 is a perspective view illustrating the coil assembly 

mounted on a printed circuit board; 
FIG. 5 is a perspective view similar to FIG. 4 but illustrating 

the opposite side of the circuit board and the connection 
between the leads of the coil assembly and the circuitry of the 
circuit board; 

FIG. 6 and 7 are schematic, electrical circuit diagrams of 
coil assemblies in accordance with the present invention; 

FIG. 8 is a perspective view illustrating a step in the method 
of making a coil assembly inductance in' accordance with the 
present invention; 

FIG. 9 is a transverse cross-sectional view taken substan 
tially along line 9-9 of FIG. 8 and illustrating in dotted lines an 
upper member as it is moved downwardly into a mold closing 
position; and - 

FIG. 10 is a transverse cross-sectional view similar to FIG. 9 
illustrating both members of the mold in a closed position with 

V a core pin inserted on the coil form as molded therein. 

Referring now, more particularly, to the drawings, therein is 
illustrated a new and improved coil assembly constructed in 
accordance with the features of the present invention and il 
lustrated as a whole in FIGS. 1, 2, 4, and 5 and referred to 
generally by the reference numeral 20. The coil assembly 20 
includes a hollow, generally cylindrical coil form 22 formed of 
integrally molded insulating material and provided with out 
wardly projecting supporting foot portions 22a at opposite 
ends thereof. ' 

The coil assembly 20 includes a ?rst winding 24 having a 
plurality of helical, coaxial turns 25, and the winding 24 may 
serve as the primary winding of an antenna coil suitable for 
use in television or FM tuners. The coil 24 is provided with a 
pair of integrally formed connector leads 26 at the opposite 
ends thereof and the leads 26 project outwardly of the longitu 
dinal axis of the coil form 22 in the same general direction and 
parallel with the mounting foot portions 221: of the coil form. 
The connector leads, as shown in FIG. I, extend outwardly 
beyond the outer end surfaces of the mounting foot portions 
22a. 

in addition to the multitum coil 24, the coil assembly 20 
also includes two separate, single-turn loops or coils 28 and 
30, each of which is in coaxial alignment with the turns of the 
coil 24 and is disposed between a pair of adjacent turns 
thereof. As best shown in FIGS. 3, 9, and 10, the single-turn 
coils 28 and 30 each comprise a single circular loop of wire 
with a pair of connector leads 29 and 31, respectively, project 
ing outwardly from the ends of the loops in a direction 
generally perpendicular to the longitudinal axis of the coil 
form 22 and generally parallel with the leads 26 of the mul 
titurn winding 24. The single turns or loops of the coils 28 and 
30 are disposed to lie on planes angularly intersecting the coil 
form 22 and are spaced between adjacent turns or convolu 
tions 25 of the multiturn coil winding 24. The single-turn coils 
28 and 30 preferably are equal in diameter to the turns 25. 

In FIG. 3 is illustrated the single-turn winding 28 which 
comprises a substantially circular loop of wire and at opposite 
ends of the loop are integrally formed the connecting and sup 
porting end leads 29 which are spaced apart and parallel. The 
leads 29 extend outwardly and generally normal of the coil 
form 22 from points spaced between adjacent pairs of turns or 
loops 25 of the multitum winding 24, and thus there is no in 
terference or contact between the coil leads 29 and the helical 
turns 25, even though the single-turn coils 28 and 30 are posi 
tioned directly between adjacent turns or convolutions 25 of 
the multitum coil 24. 

FIGS. 6 and 7 are schematic diagrams of typical coil assem 
blies provided in accordance with the present invention. In 
FIG. 6 a pair of single-turn coils 28 and 30 are provided which 
are inductively coupled with a multitum winding 24 on the 
common coil form 22. The single-turn coils 28 and 30 are in~ 
terconnected together externally of the coil form 22 (for ex 
ample, on a printed circuit board, (FIGS. 4 and 5) to form a 
two-turn primary winding with a center tap for balanced line 
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input and a multitum coil 24 comprises a'secondary winding 
of the coil assembly. Since the coils 28 and 30 may be precise~ 
ly identical, as described in detail hereinafter, and the 
coupling of each coil to the secondary is exactly the same, the 
center-tapped primary thus formed is exactly balanced for 
coupling to a conventional 300 'ohm twin lead antenna input. 
Also, either one of the coils 28 or 30 may be used separately as 
the sole input coil to match a 75 ohm input, if desired. 

In FIG. 7, the single-turn coil 28 is the primary winding, and 
the multitum coil 24 and single-turn coil 30 are secondary 
windings. The schematic diagrams shown in FIGS. 6 and 7 in 
dicate typical VHF-UHF coupling arrangements in which the 
coil assembly 20 constructed in accordance with the present 
invention may be employed. 

, Referring to FIG. 8, in fabricating a coil assembly 20 in ac 
cordance with the invention, each separate coil 24, 28, and 30 
is formed with its respective connecting and supporting leads 
26, 29 and 31, as described. The preformed coils are then 
placed in a free-standing position supported on the lower half 
or drag portion of a coil form mold member 32, which is to be 
used for the injection molding of the coil form 22. As best 
shown in FIG._8, the mold member 32 includes an elongated, 
substantially semicylindrical recess or cavity portion 32a for 
forming the main cylindrical, hollow body portion of the coil 
form 22, and at each end of the cavity 320 is formed a trans 
verse slot or depression 32b for molding of the feet portion 
22a. The mold member 32 includes semicylindrical recesses 
34 at opposite ends of the elongated cavity 32a and slots 32b 
for supporting opposite ends of a cylindrical central core pin 
36 (FIG. 10) inserted into the closed mold for forming the hol 
low center bore of the coil form. The semicylindrical recess or 
cavity 320 is provided with a plurality of longitudinally spaced, 
helically shaped, transverse grooves 37 adapted to receive and 
support the turns or convolutions 25 of the winding 24 and 
lower portions of the single turn or loop of the coils 28 and 30 
disposed between the turns 25. 
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coil turns is established. As best shown in FIGS. 9 and 10, 
when the upper mold member 40 is moved downwardly into 
mold closed position (FIG. 10), the single-turn coils 28 and 30 
are compressed radially and then held with precise longitu 
dinal spacing between the turns and coils by the grooves 41 
and 37 in the respective mold members 32 and 40. 

After the mold members 32 and 40 are closed together, an 
elongated core pin 36 ‘is inserted coaxially through the central 
portion of the cylindrical mold cavity formed by the cooperat 
ing recesses 32a and 40a, so that the coil form 22 will be hol 
low to provide an air core for the coil assembly. The mold 
cavity is ?lled with insulating plastic material, preferably in an 
injecting molding process, and after the material sets or 
hardens the mold is opened and the ?nished coil assembly is 
removed. ' ' ' ‘ 

The diameter of the mold cavities 32a and 40a is substan 
" tially equal to the mean diameters of the coil convolutions 25 
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The coil leads 26, 29, and 31 support the respective coils ‘ 
24, 28, and 30 in a free, standing position on the lower mold 
member 32 (FIG. 8) with the turn portions of the coils seated 40 
in the grooves 37 in the cavity 320. To this end, the mold ’ 
member 32 is formed with a plurality of spaced apart, 
downwardly extending bores or holes 39 (FIGS. 9 and 10) for 
receiving the respective coil leads 26, 29, and 31‘. At the upper 
ends adjacent the cavity 32a the bores 39 are enlarged as at 
390 to form integral bosses 40 of molded insulating material 
for ?rmly holding the respective leads 27, 29, and 31 of the 
coils in precise outwardly extending parallel alignment 
generally normal to the main cylindrical body of the coil form. 
The drilled bores 39 in the mold member 32 are slightly larger 
in diameter than the respective leads 26, 29, and 31, of the 
coils so that the coils can be easily inserted into a free standing 
position as shown in FIG. 8, preferably with an automatic 
feeding device. When the upper surface ‘of the lower mold 
member 32 is exposed as shown, with cavities 32a and 32b and 
recesses 39a and bores 39 readily accessible, the preformed 
coils 24, 28, and 30 may be rapidly placed in a precise align 
ment on the mold member with the leads 26, 29, and 31 seated 
in the aligning bores 39., After the coils 24, 28, and 30 have 
thus been positioned in free standing position on the open 
mold member 32, a top half of the mold or mating portion 40 
is moved downwardly against the lower member‘ 32 (as in 
dicated in FIG. 9 by the arrows) to a mold-closed position, as 
shown in FIG. 10. The upper mold member 40 has an elon 
gated, substantially semicylindrical cavity 400 therein for 
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forming the upper portion of the body of the coil form 22 and v 
a plurality of longitudinally spaced, helically shaped, trans 
verse grooves 41 are provided for receiving the upper half por 
tions of the turns 25 of the multitum coil 24 and the upper half 
portions of the single-turn coils 28 and 30. The cavities 32a 
and 40a cooperate to form the main body of the coil form 22 
and pairs of the respective grooves 37 and 41 cooperate to 
hold the turns of the coils 24, 28, and 30 in a precisely spaced 
relation so that the desired mutual inductance between the 
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and the circular loops of the single-turn coils 28 and 30 so that 
when the plastic material sets‘, the coils are ?rmly held in place 
with the desired coil diameter and spacing or pitch between 
turns. Each of the single-turn coils 28 and 30 and its respective 
leads 29 and 31 is constructed with the loop portion of the coil 
and the leads substantially on a common plane, which bisects 
the longitudinal axis of the coil form at an angle approximately 
equal to the pitch angle or helix generation angle of the turns 
25 on the multiturn winding 24. The turns 25 of the multitum 
coil 24 are arranged in helical con?guration and the individual 
single-turn coils 28 and 30 lie in parallel planes which are 
spaced approximately midway between adjacent pairs of the 
turns 25. Because of this arrangement, there is no interference 
between the outwardly extending leads 29 and 31 of the sin 
gle-turn coils 28 and 30 and the helical convolutions 25 of the 
multitum coil 24, as the leads project outwardly from the coil ‘ 
from points spaced between pairs of adjacent coil turns 25 
thereon. 
The body of the molded coil form 27 maintains accurate 

coil diameter and turn spacing between the coils of the coil as 
sembly, and, in addition, integrally molded nub portions 42 
(FIGS. 1, 4 and 5) are provided to more ?rmly hold the ad 
jacent turns or convolutions of the coils in the desired pitch 
spacing outwardly of the outer ‘surface of the main body of the 
coil form. The nub portions 42 are formed by recesses 40b 
(FIGS. 9 and 10) provided in the upper mold member 40 and 
serve to prevent the turns of the coils from expanding in 
diameter. ' ~ ’ > 

VA ?nished coil assembly 20 appears substantially as shown 
in FIGS. 1,2, and 3, with a plurality of connecting and sup 
porting coil leads 26, 29, and 31 projecting downwardly‘ in the 
same general or common direction as the supporting foot por 
‘tions 220 at opposite ends of the coil form 22. The completed 
coil assembly is especially adapted, as shown in FIGS. 4 and 5, 
for mounting on and electrical connection with circuitry on a 
printed circuit board 44. The circuit board 44 includes a plu 
raLity of circuit forming conducting strips 45, etc., on at least 
one face thereof, and a plurality of preciselyspaced holes 46 
for receiving the respective leads 26, 29 and 31 of the coil as 
sembly 20 mounted thereon. The coil leads provide means for 
positively keying the coil assembly in place on the circuit 
board 44 and the foot portions 22a of the coil form bear 
against the surface of the circuit board to maintain proper 
spacing of the coil axis in parallel relation to the circuit board. 
The coil leads 26, 29, and 31, extend through the holes 46 in 
the board and are soldered to various conducting strips 45 
thereon to complete the electrical and mechanical connection 
of the coil assembly 20 with the circuit board. The coil leads 
serve a dual purpose in properly aligning a mechanically sup 
porting the coil assembly 20 on the circuit board. The coil 
leads serve a dual purpose in properly aligning and mechani 
cally supporting the coil assembly 20 on the circuit board 44 
and in electrically interconnecting the coils 24, 28, 30, etc., of 
the coil assembly with the circuitry on the board. As shown in 
FIG. 5, the adjacent pair of coil leads 29 and 31 of the respec 
tive single-turn coils 28 and 30 project through a common 
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conducting strip 47 on the printed circuit board 44 and are 
soldered thereto to produce the circuit con?guration shown 
schematically in FIG. 6, wherein each of the single-turn coils 
28 and 30 comprises a portion of a multiturn winding. The sol 
dered connection 47 between the adjacent supporting coil 
leads 29 and 31 of the coils 28 and 30 connects the two coils in 
series to form a single winding which is in a mutual inductive 
relation with the turns 25 of the multitum coil 24. However, 
the above-described method of assembly of, the coils 28 and 
30 is considerably simpler than an arrangement wherein two 
multitum coils must be threaded into one another before they 
are supported in the bottom mold member. Furthermore, use 
of the soldered connection 47 as a center tap provides a 
precisely balanced input for coupling to 300-ohm antenna 
input circuits, as described heretofore. 
While but a single embodiment of the present invention has 

been here speci?cally disclosed, it will be apparent that many 
variations may be made therein, all within the scope and spirit 
of the invention. , 

What I claim as new and desired to be secured by Letters 
Patent of the United States is: 

l. A coil assembly comprising an elongated coil form having 
a body of molded insulating material, a ?rst coil molded in 
place on said coil form having a plurality of turns with a 
selected spacing between adjacent turns, a second coil having 
a single turn-or less molded in place on said coil form in coaxi 
al relation with and spaced between a pair of adjacent turns of 
said ?rst coil, said second coil including a pair of integral con 
nector leads at opposite ends of said single turn extending out 
wardly of said coil from between spaced adjacent turns of said 
?rst coil, and insulating support means integrally molded on 
said coil form body around said connector leads for securing 
said second coil in spaced apart relation between said adjacent 
turns of said ?rst coil, said connector leads projecting out 
wardly beyond said support means for making external electri 
cal connections. 

2. The coil assembly of claim 1 including a third coil having 
a single turn or less mounted on said coil form in coaxial rela 
tion with and spaced between a pair of adjacent turns of said 
?rst coil, said third coil including a pair of integral connector 
leads at opposite ends of said single turn extending outwardly 
of said coil form between spaced adjacent turns of said ?rst 
coil, and connector means remote‘ from said coil form for in 
terconnecting adjacent connector leads from second and third 
coils whereby‘ said coils form a tapped common winding of 
said inductance. 

.3. The coil assembly of claim 1 in combination with a 
printed circuit board having circuit conductors thereon con 
nected with said connector leads for supporting said in 
ductance on said circuit board, said support means having end 
surfaces in spacing contact against said circuit board. 

4. The coil assembly of claim 2 wherein said connector 
means comprises a printed circuit board having circuit eon~ 
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ductors thereon, said coil connector leads extending generally 
in a common direction toward said circuit board and con 
nected to 'said' conductors thereon for supporting said in~ 
ductance on said circuit board, said support means including 
end surfaces for contact against said circuit board to maintain 
a selected spacing between said board and said coil form body. 

5. The coil assembly of claim 1 wherein said connector 
leads of said second coil are parallel and said single turn or less 
and said connector leads lie in a common plane angularly in 
tersecting the longitudinal axis of said coil form. 

6. A coil assembly comprising an elongated coil form having 
a body of molded insulating material, a ?rst coil molded in 
place on said form including a plurality of turns with a selected 
pitch distance between adjacent turns, a second coil having a 
single loop and molded in place on said coil form spaced 
between a pair of adjacent turns of said ?rst coil, said second 
coil having a pair of end leads extending outwardly of said 
form from between adjacent turns of said ?rst coil, insulating 
support means integrally molded on said form body around 
said leads for holding said second coil in said spaced apart 
relation between adjacent turns of said ?rst coil, a third coil 
having a single loop and molded in place on said coil form 
spaced between a pair of adjacent turns of said ?rst coil and 
including a pair of end leads extending outwardly of said form 
from between adjacent turns of said ?rst coil, insulting support 
means integrally molded on said form body around the end 
leads of said third coil for holding said third coil in spaced 
apart relation between adjacent turns of said ?rst coil, said 
end leads of said second and third coils extending, respective 
ly, outwardly of said support means for making external elec 
trical connections. 

7. A method of making a coil assembly comprising the steps 
of forming a ?rst coil with a plurality of coaxial, spaced turns 
and a pair of parallel connector leads at opposite ends extend 
ing outwardly of the coiling axis of said turns, forming a 
second coil having a single turn or less and a pair of parallel 
connector leads extending outwardly from the ends of said 
turn, placing said ?rst coil on a mold forming member with 
said leads in a coil supporting upstanding position thereon, 
placing said second coil on said mold forming member with 
said leads in a coil supporting upstanding position and said sin 
gle turn in coaxial alignment spaced between a pair of turns in 
said ?rst coil, and molding a coil form in said member for 
holding said ?rst and second coils in ?xed position relative to 
each other. . 

8. The method of claim 7 wherein coaxial alignment 
between the turns of said ?rst and second coils is obtained by 
moving a second mold forming member into a closed position 
forming a cavity for said coil form. 

9. The method of claim 8 wherein said turns are compressed 
radially inwardly during coaxial alignment by moving said 
second mold forming member into said closed position. 
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