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This invention relates to inductance devices. 
It is desirable with respect to certain types of 

inductance devices that a high impedance be 
obtained with one distribution of current in the 

5 windings and a low impedance be obtained with 
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another distribution. It is particularly desir 
able, for example, in the instance of the in 
ductance device associated with the output cir 
cuit of push-pull vacuum tube modulators, that 
the ratio of the series aiding impedance of the 
windings to the parallel opposing impedance be 
large. 
An object of the invention is to increase the 

ratio of the Series aiding impedance to the paral 
iel opposing impedance of the Windings of in 
ductance deviceS. 
Another object of the invention is to improve 

the transmission efficiency of inductance devices 
used to inductively connect two electrical cir 
cuit.S. 
According to a feature of the invention, thin 

sheets of conductive material Such as copper 
foil are disposed between each tWO adjacent lay 
ers of winding of an inductance device being 
so arranged, in a manner to be later described 
in detail, that they tend to further decrease the 
impedance corresponding to the low impedance 
distribution of current in the Windings and yet 
have little or no effect On the impedance corre 
sponding to the high impedance distribution in 
the WindingS. 
A full understanding of the invention may be 

gained from a consideration of the following de 
tailed description. When read in Connection With 
the appended drawings in which: 

Fig. shows a modulator circuit of a type 
With Which the invention may advantageously 
be used; 

Fig. 2 shows in partial Section the application 
of the invention to an inductance device; 

Figs. 3 and 4 are enlarged Schematic views of 
the indiuctance device shown in Fig. 2; and 

Figs. 5 and 6 are graphs showing the results 
of tests performed upon two inductance devices, 
one of which was provided with the arrangement 
contemplated by this invention. 

Referring now to Fig. 1, the circuit of a push 
pull modulator is schematically illustrated which 
may be of the type described in Patent No. 
1675,878, issued July 3, 1928 to H. S. Black. In 
cluded are a pair of three-electrode electron dis 
charge tubes and 2. An input circuit compris 
ing two parallel branches, one branch including 
common path 3 and individual path 4 and the 
other branch including common path 3 and in 

(CI. 179-171) 

dividual path 5 is connected between the fila 
ments and grids of the two tubes. 
An in Coming line 6 is associated with the mod 

lator input circuit through a transformer 7. 
The other terminal of the line 6 may be associ 
ated With a source of signaling variations, not 
shown. A Source of Sustained high frequency 
WaveS 8 is also coninected to the input circuit of 
the modulator across the incoming line 6 by 
means of a coupling coil 9. 
The circuit illustrated is of the type in which 

nodulation is produced in the input circuit of 
the modulator by the action of an impedance 
included therein. Such an impedance may be 
represented by high resistance elements O and 

included in the input paths 4 and 5, respec 
tively. This method of producing grid current 
modulation is disclosed in U. S. Patent 1,699,711, 
issued January 22, 1929 to E. Peterson, and need 
not be here described in detail. 
The modulator output circuit which comprises 

tWO parallel branches, one branch including 
Common path 2 and individual path f3 and the 
other branch including common path 2 and in 
dividual path is connected between the fila 
ments and plates of the tubes f and 2. A battery 
5 and choke coil 6 are connected in the com 

InOn path 2 to supply a constant space current 
to the two tubes. An outgoing line is associ 
a ted with the modulator by means of a trans 
former 8, the primary of which is included in 
the common output path 2. The condenser 9 
Islay be included in Series with the primary Wind 
ing of transformer 8 to prevent the flow of di 
rect current through it. 

It will be seen from the above that carrier Waves 
from the source 8 are differentially impressed 
upon the respective control elements of the tubes 
and 2, and that at the same tirine speech cur 

rents or other modulating Waves from the line 6 
are similarly impressed upon the said control 
elements. According to the Well known action 
of grid current modulators, these Waves are con 
bined in the tube input circuit, and the combina 
tion frequencies, together with the unmodified 
components, appear in the tube output circuit. 
The arrangement of this modulator is such 

that the uninodified Wave component.S are bal 
anced out in the output, circuit of the modulator, 
and only the side bands produced by modulation 
are transmitted. To assure an effective balance 
inductance coil. 2) is included in the plate cir 
cuit of the modulator. 
The inductance coil 20 included in the output 

circuit of the balanced modulator comprises two 
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2 
windings 22 and 23 connected between the con 
mon path 2 and the individual path 3, and 
between the common path 2 and the individual 
path 4, respectively. The windings of this coil 
are connected in the circuit in such a way that 
they act in Series aiding as to the Wave com 
ponents which are differentially impressed upon 
the tube input circuit, and hence offer a high im 
pedance to the passage of these Waves. The 
windings 22 and 23 of coil 28, however, are con 
nected in parallel opposing relation as to the 
Sidebands produced by modulation, since the side 
band components flow between the plate and the 
filament in the Sane direction in each branch of 
the divided circuit, and these components alone 
appear in the common path 2 of the plate cir 
cuit. Since the outgoing line is coupled to 
the cominon path 2 in which only the sideband 
components are flowing, it is evident that the 
Sideband energy alone is transmitted to the line. 

It is desirable therefore that the impedance of 
the windings of inductance 2 be as small as 
pOSsible with respect to the parallel-opposing 
distribution of currents, i. e., the paths provided 
for the sidebands produced by modulation, and 
yet a high impedance should be presented for 
the Series-aiding distribution of current, i. e., 
the path provided for the wave components dif. 
ferentially impressed upon the tube input cir 
cuit. In order to increase the ratio of these in 
pedances the inductance 2 is constructed as 
shown in Fig. 2. - 

Referring to Fig. 2, inductance 23 comprises 
two windings 22 and 23 wound on shell type 
core 25. Strips of conductive material, such as 
copper foil, 26, 27, 28, 29 and 38, are disposed 
between adjacent layers of the windings while 
paper strips may also be placed between the lay 
ers in the usual manner if desirable. The ends 
of each conductive Strip are either insulated or 
spaced from one another in order to prevent 
formation of short-circuited turns. 
The conductive strips are so disposed that they 

are, So far as practical, parallel to the flux lines 
set up by currents passing through the series 
aiding path of the windings, i. e., the path pro 
vided for the wave components differentially in 
pressed upon the tube input circuit shown in 
Fig. i. Fig. 3 ShoWs, in a Schematic manner, 
the relationship of the strips 26, 27, 28, 23 and 
3 to the lines of flux Set up by the series-aiding 
current distribution in the windings. As shown, 
the flux lines do not tend to croSS the conductive 
strips due to their parallel relationship there 
With and are not therefore affected to any ap 
preciable extent by the presence of the con 
ductive strips. In other Words, So far as the 
series-aiding path is concerned, the character 
istics of inductance 23 are not appreciably 
changed by the provision of the strips of con 
ductive material between the layers of windings. 
Now, in general, the positions of the flux lines 

in space change when the current distribution 
in the windings changes So that the direction 
of the fiux lines set up by the currents passing 
through the parallel-opposing path of the wind 
ings, i. e., the path provided for the Side 
band produced by modulation, is, in general, 
perpendicular to the direction of the Se 
ries-aiding fiux shown in Fig. 3. The parallel 
opposing flux lines are therefore Set up in Such a 
direction that they tend to cross the conductive 
strips 28, 27, 28, 29 and 33. As shown in Fig. 4 
eddy currents (represented by the dotted lines) 
are set up in the conductive strips as a result of 

2,008,859 
the action of the flux lines. The flux lines are 
largely Suppressed by these eddy currents. 
As a result of the cumulative effect of the eddy 

currentS Set up in the conductive strips disposed 
between the layers of winding, the field set up 
by the currents of the parallel-opposing path is 
largely Suppressed. This Suppression of flux re 
Sults, in turn, in a Substantial reduction of the 
impedance of the parallel-opposing pati. 

It is apparent, therefore, that the provision of 
the means contemplated by this invention re 
Stilts in a material reduction in the impedance 
of inductance 23 with respect to the parallel 
Opposing path through the Windings and yet has 
no appreciable effect on the impedance of the 
series-aiding path. 
The effect, as determined by actual observa 

tion, of the provision of conductive layers, in ac 
cordance with this invention, upon the impedances 
of the Series-aiding and the parallel-opposing 
paths of an inductance device is represented by 
the curves of FigS. 5 and 6. -" 
The data from which these curves were com 

puted was obtained by measuring the imped 
ances, at various frequencies, of two coils, one, 
hereafter referred to as “Coil A', having only 
interleaving paper between the layers of windings 
while the other, hereafter referred to as “Coil B', 
WaS provided With Strips of copper foil disposed 
between the layers in accordance With the method 
described above. 
By referring to Fig. 5, it is apparent that the 

COnductive. Strips had no effect on the series-aid 
ing impedance, the curve for the series-aiding 
in pedance of the coil provided with conductive 
StripS (Coil B) coinciding throughout With the 
series-aiding impedance curve of the coil pro 
vided with interleaving paper only (Coil A). 

It is apparent from an examination of Fig. 6, 
however, that the parallel-opposing impedance 
has been reduced materially by provision of the 
conductive strips. For example, it is shown that 
at a frequency of 80 kilocycles the parallel oppos 
ing impedance of Coil B is approximately 680 
ohns less than that of Coil A. It is apparent also 
fronn Fig. 6 that the relative decrease in the paral 
lel-Opposing impedance becomes greater as the 
frequency increases. The invention is more effec 
tive at carrier and higher frequencies because of 
the greater shielding efficiency of the conductive 
Strips at these higher frequencies. . It has been 
observed, further, that the effectiveness may be 
increased Soilewhat by increasing the number of 
layers of windings or by increasing the thickness 
of the conductive strips. 
While one particular application has been se 

lected for detailed description, the invention is 
not of course limited to the particular embodiment, 
described, it being intended to limit the scope of 
he invention only as indicated by the claims an 
nexed hereto. It has been found, for example, 
that in the inst&nce of inductance devices used 
for coupling electrical circuits, particularly out 
put transformers used with push-pull modulator 
and demodulator circuits, the transmission effi 
ciency is materially in proved by the provision of 
conductive strips disposed between the layers of 
windings in accordance with the invention. 

It will be apparent, further, that the invention 
provides a means for improving the effective high 
frequency coupling of windings. For example, 
an improvement in the ratio of Series-opposing to 
series-aiding inductance may be obtained by the 
use of conductive strips in a manner similar to 
that described. 
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2,008,859 
This method of improving the effective coupling 

is believed to be superior to the usual methods of 
coupling windings closely as it has been found 
that the provision of the conductive Strips does 
not increase the capacity effects of the coil mate 
rially since the surfaces, to a rough approxima 
tion, usually connect points of equal electrostatic 
potential. The close association of the turns of 
the windings necessarily involved in the usual 
methods of close coupling, however, often results 
in increasing the distributed capacities of the 
windings beyond permissible limits. 
What is claimed is: 
1. In an electric circuit including an energy 

transferring device, an input circuit and an out 
put circuit for said device, said output circuit 
comprising two parallel branches each branch 
including a common path and an individual path, 
3.n inductance device having two windings, each of 
said windings having an individual terminal and 
a common terminal, each individual terminal be 
iing connected to an individual path and the coin 
non terminal being connected to the connoin 
path, means for so energizing the device that cur 
rent is produced in the output circuit, layers of 
conductive iiaterial So disposed between the in 
dividual layers of each winding of the inductance 
device that they are in general parallel to the fiux 
set up in the windings by the currents passing 
from one individual terminal through the two 
Windings in series to the other individual terminal. 

2. In an electric circuit including an energy 
transferring device, an input circuit and an out 
put circuit for said device, said output circuit 
Collarising WO parallel branches each branch in 
cluding a common path and an individual path, 
an inductance device having two windings, each 
of Said Windings in3, Wing an individual terminal 
aid a connor terminal, each individual terminal 
being connected to an individual path and the 
Coinmon tel'hial being connected to the connon 
path, means for SO energizing the device that 
current is produced in the output circuit, layers 
of CO2 adu.ctive naterial so disposed between the 
individual layers of each winding of the in 
ductance device that they are in general parallel 
to the flux Set up in the Windings by the currents 
passing from one individual terminal through the 
two windings in series to the other individual 
terminal and at an angle to the flux which the 
Currents passing from the common terminal 
through the Windings in parallel to the individual 
tei initials tend to set up. 

3. In an electric circuit including an energy 
tialsfering device, an input circuit and an out 
pui, circuit foi said device, said output circuit 
comprising tWO parallel branches each branch 
including a COEmmon path and an individual path, 
an inductance device having two windings, each 
of Said windings having an individual terminal 
and a common terminal, each individual terminal 
being connected to an individual path and the 
coinnon termina being connected to the connoin 
path, means for so energizing the device that 
current is produced in the output circuit, means 
disposed between the individual layers of each 
winding for decreasing the impedance thereof 
with respect to currents in the output circuit 
passing from the common terminal through the 
two windings in parallel to the respective indir. 
vidual terminals. 

4. In an electric circuit including an energy 
transferring device, an input circuit and an out 
put circuit for said device, said output circuit 
comprising two parallel branches each branch 

3 
including a common path and an individual path, 
an inductance device having two Windings, gach 
of said windings having an individual tenniinal 
and a conmon terminal, ea?ch individual tel'Initial 
being connected to an individual path and the 
corn on terminal being connected to tine COrain Cin 
path, means for so energizing the device that cur 
rent is produced in the output circuit, means 
disposed between the individual layerS Cf each 
winding for decreasing the impedance therec? 
with respect, to currents in the output circuit p3.SS 
ing from the conian on terminal through the tWO 
windings in parallel to tha respective individual 
terminals, said means having no appreciable ef 
fect on the high-frequency impedance of the 
windings with respect to currents in the output 
ircuit passiing firon Cne individual terniinal 
through the two windings in Series to the other 
individual terminal. 

5. In an electric circuit, an inductance device 
having two windings, each winding having an 
individual termina and a coilingn teriina, an 
energy transferririg device having an input circuit 
and an output circuit, said Output circuit COrl 
prising two parallel branches each branch includ 
ing a common path and an individual patin, e20 
individual path being connected to one of Said 
individual terminals and Said colinmon path being 
connected to Said Connointer:linal, means for SO 
energizing the energy transferring device that 
currents flow in the output circuit, means for 
in proving the effective coupling between the 
Windings comprising layers of conductive nate 
rial so disposed between the individual laye's of 
Windings that the impedance of said windings 
With respect to currents in the output circuit 
passing from the connon terminal thirough the 
two windings in parallel is reduced, said means 
having no appreciable effect on the high fire 
quency impedance of Said windings with respect 
to currents in the output passing fron One indir 
vidual terminal through the two widings in serie 
to the other individual termiinal. 

6. An inductance device of the type having Wo 
windings each winding having an individual ter 
minal and a connon terminal, a "push-pull' cis 
cuit comprising two electron discharge devices, 
an output circuit for said electron discharge de 
vices comprising a common path connecting the 
common cathode connection of the two dischai'ge 
devices to the common terminal of Said induc 
tance device and two individual paths each COIl 
necting the anode of one discharge device to Che 
individual terminal, means for So e123rgizing said 
discharge devices tihat currents foW in the output 
circuit, naeans disposed between the individual 
layers of the two windings for reducing the ini 
padiance thereof with respect to the currents in 
the output, circuit passing from the common cath. 
Ode connection to the Connon terminal and 
through the windings in parallel to the respective 
individual terminals. 

7. An inductance device of the type having tWO 
Windings each Winding having an individual ter 
nial and a common teriniinal, a "push-pull' cir 
cuit comprising two electron discharge devices, 
an output, circuit for said election discinarga de 
vices comprising a co:Rhinon path connecting the 
common cathode connection of the two discinarge 
devices to the connon terminal of Said induc 
tance device and two individual paths each. COll 
necting the anode of One discharge device to Gine 
individual terminal, neains for So energizing Said 
discharge devices that currents flow; in the output 
circuit, layers of conductive material SO disposed 
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between the individual layers of each winding 
that they are in general parallel to the flux set 
up in the windings by the currents in the output 
circuit passing from the anode of one discharge 

5 device through one individual path to one indi 
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vidual terminal, through the two windings in 
series to the other individual terminal and through 
the other individual path to the anode of the 
other discharge device. 

8. An inductance device of the type having two 
Windings each Winding having an individual ter 
minal and a common terminal, a “push-pull' cir 
cuit comprising two electron discharge devices, an 
output circuit for said electron discharge devices 
comprising a cominon path connecting the con 
non cathode connection of the two discharge de 
vices to the common terminal of said inductance 
device and two individual paths each connecting 
the anode of one discharge device to one indi 
vidual terminal, neans for SO energizing Said dis 
charge devices that currents flow in the output 
circuit, layers of conductive material So disposed 
between the individual layers of each Winding that 
they are in general parallel to the flux set up in 
the windings by the currents in the output circuit 
passing from the anode of one discharge device 
through one individual path to one individual 
terminal, through the two windings in Series to 
the other individual terminal and through the 
other individual path to the anode of the other 
discharge device and at an angle to the fiux Winich. 
the currents passing from the common cathode 
connection through the individual path to the 
individual terminal and through the two Windings 
in parallel tend to set up. 

9. An electric system comprising divided input 
and output circuits, means for Supplying differ 
ent waves to said input circuit, means in said 
input circuit for combining said waves to pro 
duce combination frequency components of the 
Supplied waves, an inductance device having a 
plurality of windings in said output circuit offer 
ing a high impedance to the unmodified Wave 
components flowing therein and offering low im 
pedance to the combination frequency compo 
nents flowing in said output circuit, and means 
disposed between the individual layers of Wind 
ings for reducing the impedance offered to the 
combination frequency components, said means 
having no appreciable effect on the impedance 
offered to the unmodified wave components. 

10. An electric system comprising divided in 
put and output circuits, means for Supplying 
waves having different characteristics to Said 
input circuit, means in the input circuit for inod 
ulating one of said waves in accordance With the 
other, and an inductance device connected in 
said output circuit in Series-aiding as to the un 
modified Wave components and in parallel Op 
posing relation as to the sideband produced by 
modulation, means disposed between the individ 
Ua layers of Windings of the inductance for in 
creasing the ratio of the Series-aiding impadance 
to the parallel-opposing impedance. 

21. A Wave translating Systein comprising in 
put and Gutput circuits, means for Supplying 
Waves of different frequencies to said input cir 
cuit, means included in Said input circuit for 
combining said Waves to produce combination 
frequency components of the Supplied Waves, 
in eans comprising an inductance device having 
a plurality of Windings in the Output circuit offer 
ing high impedance to the unmodified wave con 
ponents flowing therein of the frequency of each 
of the supplied waves and offering low impedance 
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to the combination frequency components and 
layers of conductive material So disposed between 
individual layers of the windings of the induc 
tance device that they are in general parallel to 
the flux Set up in the Windings by the unmodified 
Wave conponents flowing therein. 

2. A Wave translating Systern comprising in 
put and output circuits, means for Supplying 
waves of different frequencies to said input cir 
cuit, means included in Said input circuit for 
cornbining said waves to produce Coimbination 
ifrequency components of the Supplied: Waves, 
means comprising an inductance device having 
a plurality of windings in the output circuit of 
fering high impedance to the unmodified wave 
components flowing therein of the frequency of 
each cf the supplied waves and offering low in 
peda:nce to the combination frequency compo 
nents and layers of conductive material SO dis 
posed between individual layers of the WindingS 
of the inductance device that they are in general 
parallel to the flux set up in the windings by the 
uninctified Wave components foWing therein and 
at an angle to the fluix which the coinbination 
frequency components flowing therein tend to 
Set up. 

13. In a Wave translating System, Sources of 
waves of different frequency, a space discharge 
device having an input and an output or anode 
circuit, said sources of Waves being coupled to 
the input circuit, ineans in the input circuit pro 
ducing current components therein representing 
medulation components of the waves from said 
Sources, a retard coil having a Winding in Said 
anode circuit, a second circuit, means to produce 
therein modulated current components similar to 
those produced in said anode circuit and unnaod 
ulated components similar but opposed to those 
produced in said anode circuit, said retard coil 
having a Winding in Said Second circuit, Said 
Windings being mutually aiding as to their in 
pedance effects in said anode circuit for unmod 
ulated components and mutually opposing as to 
their impedance effects in said anode circuit for 
the nodulated components, means disposed be 
tWeen the individual layers of Windings of the 
retard coil for reducing the impedance effects 
thereof in Said anode circuit for the modulated 
components. 

14. In a Wave translating System, Sources of 
waves of different frequency, a space discharge 
device having an input and an output or anode 
circuit, said sources of waves being coupled to 
the input circuit, means in the input circuit pro 
ducing current components therein representing 
modulation components of the waves from said 
Sources, a retard coil having a winding in said 
anode circuit, a Second circuit, means to pro 
duce therein modulated current components 
Similar to those produced in said anode circuit and 
unmodulated components similar but opposed to 
those produced in said anode circuit, said retard 
coil having a winding in said Second circuit, said 
Windings being mutually aiding as to their im 
pedance effectS in Said anode circuit for unmodu 
lated components and mutually opposing as to 
their impedance effects in said anode circuit for 
the modulated components, means disposed be 
tween the individual layers of windings of the re 
tard coil for reducing the impedance effects there 
of in Said anode circuit for the modulated com 
ponents, said means having no appreciable effect 
On the in pedance effects thereof in Said anode cir 
cuit for the unmodulated components. 

15. In an electric circuit, an energy trans 
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2,008,859 
ferring device having an output circuit compris 
ing two pai'allel branches each branch including 
a Common path and an individual path, an in 
ductance device having a plurality of windings, 
One Winding connected between the common path 
and One individual path and the other winding 
connected between the common path and the 
other individual path, the Windings being so con 
nected and arranged that they act in series aiding 
With respect to currents flowing from one indi 
vidual path through the windings to the other in 
dividual path and in parallel opposing to currents 
foWing from the common path through the re 
Spective Windings to the individual paths, means 
for SO energizing said transferring device that 
Currents flow in the output circuit, means, com 
prising layers of Conductive material disposed be 
tween the individual layers of said Windings, for 
reducing the impedance thereof with respect to 
their parallel opposing action. 

16. In an electric circuit, an energy transferring 
device having an output circuit comprising two 
parallel branches each branch including a com 
mon path and an individual path, an inductance 
device having a plurality of windings, one Wind 
ing connected between the common path and 
One individual path and the other winding con 
nected between the common path and the other 
individual path, the Windings being so connected 
and arranged that they act in Series aiding with 
respect to currents flowing from one individual 
path through the Windings to the other individual 
path and in parallel opposing to currents flowing 
from the common path through the respective 
Windings to the individual paths, means for so 
energizing Said transferring device that currents 
flow in the output circuit, means, comprising 
layers of conductive material disposed between the 
individual layers of Said windings, for reducing 
the impedance thereof with respect to their 
parallel opposing action, Said means having no 
appreciable effect on the high frequency im 
pedance thereof with respect to their series aid 
ing action. 

17. In an electric circuit, an energy transfer 
ring device having an output circuit compris. 
ing two parallel branches each branch includ 
ing a common path and an individual path, an 
inductance device having a plurality of windings, 
One Winding connected between the common path 
and one individual path and the other winding 
connected between the common path and the 
other individual path, the windings being so con 
nected and arranged that they act in series aid 

5 
ing With respect to currents flowing from One 
individual path through the windings to the 
other individual path and in parallel opposing 
to currents flowing from the common path 
through the respective windings to the individ 
lial paths, means for So energizing said trans 
ferring device that currents flow in the output 
circuit, layers of conductive material so disposed 
between the individual layers of the windings 
that they are in general parallel to the flux 
Set up in the WindingS by the currents passing 
fl'On One individual path through tine Windings 
in series to the other individual path. 

18. In an electric circuit, an energy trans 
ferring device having an output circuit compris 
ing two parallel branches each branch includ 
ing a common pati and an individual path, an 
inductance device having a plurality of Windings, 
One Wiinding Connected between the common 
path and one individual path and the other 
winding connected between the common path 
and the other individual path, the windings be 
ing SO connected and arranged that they act 
in Series aiding With respect to currents flowing 
from One individual patin through the windings 
to the other individual path and in pal'allel op 
posing to currents flowing from the common 
path through the respective windings to the in 
dividual paths, means for SO energizing Said 
transferring device that currents flow in the 
output circuit, layers of conductive material So 
disposed between the individual layers of the 
Windings that they are in general parallel to 
the flux set up in the windings by the currents 
passing from one individual path through the 
windings in series to the other individual path, 
and at an angle to the flux which the currents 
passing from the common path through the re 
spective windings in parallel to the individual 
paths tend to Set up. 

i9. An inductance device having a plurality 
of windings, sources of current associated with 
the Windings, means for SO connecting the Wind 
ings with respect to the Sources of current and 
With respect to each other that currents passing 
through the WindingS from Said Sources Set up 
two distinctive groups of flux lines, the longer 
axis of one group being at right angles to the 
longer axis of the other group, and layers of Con 
ductive material so disposed between the indi 
vidual layers of each winding that they are in 
general parallel to one of Said longer axes. 

ALBERT G. GANZ. 
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