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To alt whom it may concern .' 
. l_3e it known that I, F nnnnnron J. GIVEN, a 

citizen of the United States, residing at East 
Orange, in the county of Essex, State of‘ 
New Jersey, have invented certain newand 
useful Improvements in Inductance Coils, 
of which 
cise, and. exact description. I - 
This invention relates to inductance coils. 
An object of this invention is to provide 

a unitary structure having a urality of 
inductance windings, the mutual inductance 
between which. is'substantially zero.’ ,_ 
One form of this invention hereinafter 

described in detail comprises a hollow ring 
shaped core forming a shell structure about 
an inner winding, at the same time forming 
a toroidal core for an‘outer winding. Since 
these two windings have their turns at right 
angles to each other, it follows that the mu? 
tual inductance between them is substan—‘ 
tially zero. 7 . > 

Such a unitary structure is capable of 
many uses in telephone or other signaling 
systems, the coils beingcapable of use, for 
example, in loading-units or loading simul 
taneously phantom and side circuits or' as 
inductances "in ?lters or other places where 
the mutual inductance between the coils 
should be negligible. 
Fig.1 represents a plan view of a toroidal 

shaped device having its windings arranged 
in accordance with this invention; Fig. 2 
is a sectional view of the device of Fig. 1; 
Fig. 3 represents this invention embodied in 
an inductance device of the air core‘ type; 
Fig. 4 represents an electric wave ?lter, the 
inductance coils of which may be con 
structed in accordance with, this invention; 
and Fig. 5 illustrates how ‘a plurality of-the 
devices of this invention may be arranged; 
to form a ?lter. _1 . 

Referring to the form of this__invention 
disclosed in Figs. l and 2, a toroidal shaped 
member 6 is uscloscd in which a suitable 
winding 7 of a plurality of layers is em- _ 
bedded. The toroid 6 may be of'any suit 
able magnetic material such as iron dust 
core material and may comprise two annu 
lar rin s, the opposing faces of which are 
groove to provide the necessa space for 
the coil 7. The two sections 0 the toroid 
may be held together by suitable bolts such 

' as at the oints 8, 9 and 10. 
After t e winding 7 has been embedded in 

the following is a full, clear, con-~ 

. the surface of 

.elements of such a filter 

the iron dust core material and the two 
halves of the toroid have been clamped to— 
gather, an additional winding 11 is wound 
in a plurality of turns or layers with a, uni 
;orm distribution around the entire surface 
of the toroid. ' 
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Due to the fact that the planes of the 7 
turns of windings “7 and 11~are mutually 
at right angles’, 
istin'g‘between the two windings 7 and. 11 is 
substantially zero, If the winding 7 is em 
bedded in such a position in the core that 

the core at right angles to 
follows’ substantially the path 

of a line 05Ea force around the winding, the 
type of coil of Fig. 2 has substantially no 
external magnetic ?eld, so that the coils 7 
and'll may be placed adjacent other devices 
ofv a similar type with a resulting economy 
botli?of material and space. A plurality of 
inductance devices such. as that shown in 

the Windinor 

.Fig. 2 may be employed, for example, in the 
we electric wave?lter of the type shown in 
Fig.- 4. The ?lter shown therein is of the 
low-pass type of a plurality of sections com-. 
prising, series inductances- 12 to 17, and 
shunt capacities 18~ to 22. The inductancev 

must be carefully 
designed in order to insure the proper fre 
quency transmission characteristic, and es 
pecially when the ?lter is of the type shown 
in Fig. 4, there must be no mutual in 
ductance “between the separate inductance 
elements; The inductance device of‘ Fig. 2 
may therefore be safely employed in such a 
?lter in which winding 7 may be used as 
inductance 12, winding 11 as inductance l3 
and similar windings from similar struc 
tures .may be employed for the remaining 
inductances of the ?lter. Since the same 
core material serves for both‘ windings 7 as 
well as winding 11 and since. the arrange 
ment disclosed has little or no'external mag 
netic ?eld it follows that the use of the de— 
vice in electric wave filters and the like re: 
sults in an economy of both material and 
space. . V _ 

In case the windings 7 and 11 of Fig. 2 
are em loyed in inde endent circuits such 
that di erent alternating currents would be 
flowing through the two windings, a small 

the mutual inductance ex- ' 
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amountof cross-talk between the two wind- ' 
ings has been observed in some cases but 
this cross-talk may be substantially reduced 
by creating a counteracting mutual induc 110 
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I 31, 32 and 33 of the type 

2 

tance in series with the solenoidal winding 
by windingone of the leads 30 of winding 
7 about the toroid in the proper direction 
which may be in the same or opposite ‘direc 
tion when compared to the 
ing 11. ' ' 

In case 
inductance device are 
system in which coils with external ?elds are 
permissible, a combination coil using an air 

the two windings of ‘the unitary 

or fibre core- may be employed. Y Such'a corn; J 
bination is shown in Fig. 3 in which’a' spool 
24 of insulating material is'employed instead 
of magnetic material for separating and sup 
porting the two windings.- Thesolenoidal 
winding 25 is wound on the spool in the 
usual manner after which the toroi lal wind 
ing 26 is uniforml 

inductance between the two windings since 
the planes of the turns are maintained mu 
tually at right angles. In one particular 

' combination coil constructed in accordance 
coe?icient coupling between 
found to be, approximately. 
for all practical purposes 

Cross-talk between the two . 
windings was very small and could be re: 

with Fig. 3, vthe 
the winding was 
97% which is 
negligible. 
duced practically to zero by bringing one of 
the leads 27 of the solenoidal winding part 
of the way around the circumference of the. 
coil thereby, counteracting the progression‘ 
effect of the toroidal winding. Since the core‘; 
in Fig. 3 is ‘of air, no modulation, of course, 
occurs between the currents ?owing in ‘the. 
two windings. No appreciable effect in th 
constants of either ‘winding due-to the pres 
ence'of the other winding- was noted. This. 
was in part due to the fact that a stranded 
conductor was used in'both windings, there. 
by minimizing any current losses. . 

Fig. .5 shows how three combination coils 
of Fig. 3 may be 

arranged mutually at right angles so that 
there will be no‘mutual inductance eifects 
between, the combination coils. The six 
windings of devices 31, 32 and 33 may_ 

' therefore/be employed as the six inductances 
12 to 17 of Fig-4gwithout danger of inter 
ferenee between the coils. A considerable 

turns of wind- ‘ 

to be employed in at 

.stanti'ally at right angles to 
woundaround- he entireij?rst winding and being 

surface of the, resulting toroid. Such a coin-q, 
bination coil while having an external mag! 
netic field vwill have substantially no mutual 

1,561,782 
saving of space results from. the arrange 
ment of the devices as in Fig. 5 since the de 
vices may be mounted In close proximity to 
‘each other as long’? as they are kept at right 
angles to each other. 

‘It is to be understood that various modi? 
cations of this vinvention may be made with 
outideparting in anywise from the spirit of 
this invention as de?ned in the appended 
claims. ' ' I .' ' 

;What isclaimed is j y 
_ 1.. An. inductance device comprising a 
solenoidal winding, a ‘form for supporting 
said winding and a second vwinding wound 
around .said form and said ?rst winding, 
said second winding having ‘its turns sub~ 

theturns'of said 
substantially uni 

formly distributed over 
surface of said form and said?rst winding. 

‘ 2(An inductance device‘ comprising a 
tonoidal core, a solenoidal'winding embed 
ded in said) core,.' and a second winding 
wound around said core, and‘ having its 
turns at right angles to the turns of said 
?rst winding, the turns of said second wind 
ing being uniformly ,distributcd'over the 
surface of said core. 

3. ,An inductance device comprising a 
toroidal-core of iron dust material, a solo 
noidalgwinding embedded in said core in a 
position arranged to give substantially no 
external?eld outside of said core for said 
winding,'~ and ‘.a’ toroidal‘ winding wound 
around, said core and havingv its turns at 
right,v angles to. the turns of said ?rst wind 
ing, the turns of said second winding being 
uniformly distributed over the core. 

4. __An inductance. ‘device comprising a 
solenoidal winding, a form for supporting 
said winding, and a second winding wound 
around ‘said form and said ?rst winding, 

- and having its turns substantially at right 
angles to theturn's of said ?rst winding, and 
a conductor connected to said ?rst winding 
and wound around said form and said ?rst 
winding in a, plane at right angles to the 
turns of said ?rst winding. ‘ i 
In witness whereof, I- hereunto subscribe 

my name this 25th day‘ of June A. D., 1923. 

_ FREDERICK J. GIVEN. ' 
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