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1. 
This invention relates to wave transmission 

networks and more particularly to those of the 
type comprising Series inductance and shunt 
capacitance. 
Objects of the invention are to reduce the size, 

weight and cost of such networks, to simplify 
their construction and assembly, and to improve 
their stability. 
The network in accordance with the invention 

comprises a form, made of insulating material, 
upon which is wound insulated wire to provide 
an inductor. The winding may be continuous or 
it may consist of a number of series-connected 
Sections longitudinally spaced along the form. 
Over the winding is applied one or more coats of 
organic insulating enamel. Over this insulating 
layer is applied an adherent, conducting coating 
which extends only part way around the form. If 
the inductor is a continuous winding the con 
ducting coating may be of uniform width for the 
entire length of the winding, or it may be divided 
into a number of longitudinally spaced sections, 
connected by a narrow strip of conducting coat 
ing. If the inductor is wound in Sections the con 
ducting coating may be applied only over the 
inductor Sections. There is thus formed one or 
more capacitors the inner electrode of which is 
the coil winding, the dielectric of which is the 
insulation. On the wire and the layer of organic 
insulating enamel, and the outer electrode of 
which is the conducting coating. The enamel 
performs a threefold function: it serves to hold 
the winding in place, increases the voltage rating 
of the capacitor, and firmly binds the outer elec 
trode to the dielectric. 
The electrical circuit of the network is of the 

ladder type, comprising series inductances and 
shunt capacitances. By properly evaluating these 
inductances and capacitances the network may, 
for example, be designed to provide a phase char 
acteristic which is substantially linear with fre 
quency. 

Since the network is simple to construct and 
assemble, its cost is comparatively low. It is also 
Small in size, light in weight, and very stable with 
respect to changes in temperature or humidity, 
or with exposure to vibration. These latter qual 
ities are of special importance in air-borne 
equipment. 
The nature of the invention will be more fully 

understood from the following detailed descrip 
tion and by reference to the accompanying 
drawings, in which like reference characters refer 
to similar or corresponding parts and in which: 

Figs. 1, 2, and 3 are, respectively, a top, bottom 
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2 
and side view of a network in accordance with 
the invention having lumped inductance and 
lumped capacitance; 

Fig. 4 is a diagrammatic cross-section through 
an inductor Section; 

Fig. 5 is a side view of a modified form of the 
network, with continuous inductance and lumped 
capacitance; 

Fig. 6 is a side view of another modification 
having continuous inductance and continuous 
capacitance; and 

Fig. 7 gives the Schematic circuit of the net 
work. 
As shown in Figs. 1, 2, 3 and 4 one embodiment 

of the network in accordance With the invention 
comprises a form upon which is wound a Wire 
2 to provide an inductor. The form is tubular 
and is made of Suitable insulating material Such, 
for example, as phenol fiber. The wire 2 has 
an insulating Covering such, for example, as 
enamel, and is so wound as to provide a number 
of inductor sections 3 spaced apart along the 
length of the form by the distance D. The 
spacing pins 4 serve to locate the inductor sec 
tions 3 in their proper positions. The wire 2 is 
anchored at its ends to the terminal pins 6 and 
7, respectively. The form , with the inductor 
sections 3 in place, may now be baked for several 
hours at a temperature of, say, 140 degrees centi 
grade and allowed to cool to room temperature 
in a desiccator. 
The entire structure is now given one or more 

coats of enamel 8 Such, for example, as a suitable 
resinous or polymeric material or thermosetting 
organic material dissolved in a volatile solvent. 
The coats may conveniently be applied by dip 
ping. After each coat the structure is held in a 
vertical position and subjected to a curing cycle, 
to drive off the volatile solvent. Further curing 
above IOOm temperature is then required to con 
plete the cure of the film, the exact treatment 
depending upon the nature of the insulating ma 
terial being applied and the volatility of the 
Solvent. For each consecutive coat the form f is 
inverted for dipping and curing as an aid in ob 
taining a uniform coat. The number of coats 
to be applied depends primarily upon the capaci 
tance and the dielectric strength required. 
Over each inductor Section 3 and the layer of 

enamel 8 is applied an adherent, conducting 
coating 9. This extends only part way around 
the form in order to avoid forming a short 
circuited turn which would affect the value of 
the inductance and introduce considerable un 
desired dissipation. The coating 9 may con 
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veniently be applied as a metallic spray or paint 
comprising, for example, finely divided silver pow 
der, a synthetic resin, and an organic solvent for 
the resin. After application the coating is air 
dried or mildly heated to drive off the solvent, 
leaving an adherent, conducting coating of silver 
and Solidified resin. If the coating 9 is applied 
as a Spray, the portions of the form not to be 
Coated may be covered with adhesive tape, which 
is later removed. 
The diagrammatic cross-section of Fig. 4 

through an inductor section 3 shows the relation 
ship between the various component parts. The 
conducting coating 9 forms one electrode of a 
capacitor the other electrode of which is con 
stituted by the winding of the inductor section 3. 
The insulation on the wire 2 and the layer of 
Organic insulating enamel 8 constitute the di 
electric. The layer 8, in addition to serving as 
a dielectric, holds the winding 3 in place and 
forms a firm bond with the plating 9, thus con 
tributing materially to the stability of the net 
Work When exposed to vibration or to changes 
in temperature or humidity. 

It is preferable at first to make the electrodes 
9 somewhat smaller than required to provide the 
desired capacitance C. Each capacitance C may 
then be measured and the electrodes 9 individ 
ually enlarged in area, sufficiently to give the 
proper value of C. The electrodes 9 may con 
veniently be extended by painting on silver paste 
with a small brush. After each electrode 9 has 
been built out to the required area, they are all 
electrically connected together by a strip of con 
ducting coating which terminates in the rings 
of conducting coating 2 around the ends of the 
form . In order to facilitate the making of 
soldered connections, the rings 2 are, in turn, 
encircled by bands of metal 3, 4 having at 
their ends a pair of flanges 6 which may be 
spot welded as shown at 7. The holes 8 through 
the flanges 6 are provided to accommodate the 
connecting Wires. 
As shown by the schematic circuit of Fig. 7 the 

netWork is of the ladder type, comprising a num 
ber of Series-connected inductor Sections 3 and 
Shunt capacitances C connected between a pair 
of input terminals 6, 13 and a pair of output ter 
minals , 4. By proper choices of the induct 
ances of the sections 3, the spacing. D between 
Sections, and the capacitances C the network may 
be designed as a delay netWork having a sub 
stantially linear phase-frequency characteristic. 
The over-all phase shift will depend upon the 
number of sections. In FigS. 1 and 2 the central 
portion of the network has been removed and 
in Fig. 3 only the end portion is shown, in order 
to Save drawing Space. In Fig. the missing 
portion is indicated by the dashed lines. Of 
course, any required number of Sections may be 
provided in a single network. Also, the network 
may be designed to have other types of trans 
mission characteristics, if desired. 

Fig. 5 shows a side View of the end portion of a 
modified form of the network which is similar to 
that shown in Figs. i., 2, 3 and 4 except that the 
Spacing D between the sections 3 has been elirin 
inated so that the inductance. 9 is a continuous, 
closely Spaced Winding extending Substantially 
from one end of the form to the other. This 
form is easier to construct, and therefore cheaper, 
because the spacing pins 4 between sections have 
been eliminated and the inductor 9 is easier to 
Wind. 

Fig.6 is a similar View of a, further modifica 
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4. 
tion, similar to the network of Fig. 5 except that 
the electrodes 9 have been shortened and the 
connecting Strip widened to provide a single 
continuous electrode 2 of uniform Width extend 
ing substantially from one end of the inductor 
9 to the other. This form is even cheaper to 

construct, since the Separate electrodes 9 have 
been eliminated. The modified structures of 
Figs. 5 and 6 may be designed to have substan 
tially the same transmission characteristics as 
the network shown in Figs. 1, 2, 3 and 4. 
What is claimed is: 
1. A Wave transmission network comprising a 

form made of insulating material, an inductor 
Wound on Said form, a layer of Organic insu 
lating renamel over said inductor, and an ad 
herent, conducting coating applied over said 
enamel and firmly bonded thereto, said induc 
tor being a continuous, closely spaced Winding 
extending substantially from one end of Said 
form to the other and Said conducting COating 
extending in uniform width substantially from 
one end of said inductor to the other and part 
Way Only around said inductor. 

2. A network in accordance with claim 1 in 
which said enamel comprises a suitable resinous 
material and a volatile solvent. 

3. A network in accordance with claim in 
which said enamel comprises a Suitable polymeric 
material and a volatile Solvent. 

4. A network in accordance With claim 1 in 
which the area of said conducting coating is 
proportioned with respect to the inductance of 
said inductor to provide a phase shift which is 
Substantially linear With frequency. 

5. A network in accordance with claim 1 in 
which said conducting coating comprises silver. 

6. A netWork in accordance With claim 1 in 
which said conducting coating comprises a mix 
ture of silver powder, a Synthetic resin, and an or 
ganic Solvent for the resin. 

7. A network in accordance with claim 1 in 
Which said enannel comprises a suitable resi 
nous material and a volatile solvent and said 
conducting coating comprises a mixture of silver 
powder, a synthetic resin, and an organic solvent 
for the resin. 

8. A network in accordance with claim 1 in 
which said enamel comprises a suitable polymeric 
material and a volatile solvent and said conduct 
ing coating comprises a mixture of silver powder, 
a Synthetic resin, and an Organic Solvent for the 
leS. 

9. A netWork in accordance. With claim 1 in 
which said inductor comprises wire having an 
insulating. COVering. 

10. A netWork in accordance with claim 1 in 
which said inductor comprises wire having an 
enamel coating. 

11. A wave transmission network comprising 
a form made of insulating material, an inductor 
Wound on Said form, a layer of organic insulat 
ing enamel over said inductor, and an adherent, 
conducting coating applied over said enamel and 
firmly bonded thereto, said inductor being a con 
tinuous, closely spaced winding extending sub 
Stantially from one end of said form to the other 
and Said conducting coating comprising a plu 
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l'ality of longitudinally spaced sections extending 
part Way Only around said inductor. 

12. A network in accordance with claim 11 in 
which the area of said conducting coating is pro 
portioned. With respect to the inductance of said 
inductor to provide a phase shift which is sub 
Stantially linear with frequency. 
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13. A network in accordance with claim 11 in 
which Said enamel comprises a Suitable resinous 
material and a volatile solvent. 

14. A network in accordance with claim 11 in 
which said enamel comprises a suitable polymeric 
material and a volatile solvent. 

15. A network in accordance with claim 11 in 
which said conducting coating comprises silver. 

16. A network in accordance with claim 11 in 
which said conducting coating comprises a mix 
ture of silver powder, a synthetic resin, and an 
Organic solvent for the resin. 

17. A network in accordance With claim 1 in 
which said enamel comprises a suitable resinous 
material and a volatile solvent and said Conduct 
ing coating comprises a mixture of silver powder, 
a synthetic resin, and an organic solvent for the 
resin. 

18. A network in accordance with claim 11 in 
which said enamel comprises a suitable polymeric 
material and a Volatile solvent and said conduct 
ing coating comprises a mixture of silver powder, 
a synthetic resin, and an Organic solvent for the 
resin. 
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19. A network in accordance with claim 11 in 

which said inductor comprises wire having an 
insulating covering. 

20. A network in accordance with claim 11 in 
which said inductor comprises wire having an 
enamel Coating. 

TUDOR. R. FINCH, 
DAVID A. MCLEAN. 
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