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1 
This invention relates to variable permeability 

tuning devices for use in radio and analogous 
SyStems for the communication of inteiligence. 
The principal object of the present invention 

ls to provide an inexpensive and compact per 
meabllity tuning device and one nevertheless 
characterized by an extended tuning or induct? 
ance variation range. 
AS brought out in copending application Serial 

No,395,938to Robert L. Harvey,now U,S. Patent 
No. 2,304,761 theoretically a toroid is the most 
desirable form of coil since a coil of this shape 
generates no external field and possesses the 
highest inductance for a given iength. While a 
true toroidal coil and core cannot be used in a 
variable permeability tuner(since relative move 
ment of the Core and Coil Would produce no 
Change in inductance)Harvey approximatesthis 
ideal form by constructing his coil in the form 
of a "helical toroid" and provides a magnetic 
core of helical form which is adapted to be en 
tered into and withdrawn from the core;the core 
extending sightly more than 360°about its axis 
of generation whereby the airgap between the 
ends thereof comprise a path of relatively low 
reluctance for the magnetic flux of the coil and 
decreases the distributed capacity thereof,,It 
may be Said,generally,that the unique shape of 
Harvey's magnetic core renders it dificult to 
mould by mass production methods. 
Accordingly,8 Specific object of the preSent 

invention isto provide animproved variable per 
meability tuner which shall possess substantlally 
all of the advantages of Harvey's helical toroid 
yet one which utilizes a Simplified form of mag 
netic Core and which lends itself readily to in 
expensive production methods. 
The foregoing and other objects are achieved 

in acCordance with the invention by the pro 
Vision of a plurality of Straight coils and Cores 
arranged to constitute the sides of a square or 
other polygon and by the provision of means for 
Causing Simultaneous relative movement between 
the cores and coils which are individual thereto, 
Preferably,the coils and cores are of Cylindrical 
C0nstruction and a length Substantially nogreater 
than twice their diameter. One end of each core 
ls preferably shaped in the form of a concave 
menlscus so that when the cores are in their 
retracted p0sition,each may abut the curved 
slde surface of another core and thus provide a 
closed path forthe magnetic fux. \ 
Certain details of construction together with 

other objects and advantages wil be apparent 
and the invention itSelf will be best underst00d in 

2 
reference to the following Specification and to 
the acCompanying drawing Wherein: 
Figure l is a front plan View of a Varlable per 

meability inductance deVice Constructed in ac 
cordance with the invention and showing a suit 

·able adjusting mechanism therefor, 
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Figure 2 is a Sectional view of the Coils and 
cores of Fig.1 Showing the Cores withdrawn from 
the coils, 
Figure 3 is an enlarged fragmentary view of 

one of the coil and core Sections of Fig,2 and 
showing two of the cores in abutting relation and 
Figures 4,5 and 6 are circuit diagrams show 

ing various electrical connections for the appa 
ratus 0f the invention. - 
In the accompanying drawing wherein like 

reference CharaCters designate the Same or Cor 
respondingpartSinall figures,four magnetic c0re 
inductors comprising Coi forms,F,coils 1,3,5 
and T and cores 2,4,6 and 8,respectively,are 
Shown arranged,in acCordance with the inven 
tion,in the form of a polygon,which in the in 
Stant CaSe,COmprises a Square S,This Square S 
is clOSed,0r Substantially So,0n itsinner bound 
ary only,by junction points which lie on the 
outer surfaces of the cylindrical Coil forms P. 
Thus,the bore of each of these cylinders is un 
obstructed,thereby permitting the entry therein 
and the partial withdrawal therefrom of the 
magnetic cores Which are lndividual thereto,AS 
Shown more clearly in Fig,3,each core is Some 
what longer than its form and has its leading 
end intheshape pfa concavemeniscus Mso that 
it fits Snugly against the cylindrical outer sur 
face of the core which is adjacent thereto when 
the Said Cores reach the limit of their inward 
movement,In One practical embodiment of the 
invention the coils were 0.5' long and 0.25' di 
ameter;the cores were 0.875'1ong and approxi 
mately 0.25' diameter. This arrangement cov 
ered a tuningrange of3.7to 1,The tuningrange 
was increaSed at least 5% when the core ends 
were.of the shape described. 
A Simple mechanical device for moving all of 

the cores simultaneously in inductance changing 
relation with respect to their Coils is shown in 
Fig.1. Here the driving force is applied Simul 
taneously to the cores 2,4,6 and 8 through a pin 
2 adjaCent to the trailing ends of each core by 
means of a face Cam 10 having four eccentrically 
arranged arcuate slots Tin which the plns p ar3 
seated. The axis of rotation of the cam 10 co 
incides with the center of the square S,and the 
Slots T are So arranged thereon that when the 
Cam is rotated,the arCuate edges of these slots   
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bear against the core pins p to drive the cores 
into or out of their Coils as determined by the 
direction in Which the Said Cam is rotated, 
The continuously variable permeability induct 

ance device of the present invention lends itSelf 
readily to numerous types of Circuit connections. 
Thus,as shown in Fig,4,the coils 1,3,5 and T 
may be connected in Series with a fixed or ad? 
justable capacitor C to provide a highly eficient 
permeability tuner eSpecialy Suitable for radio 
broadcaSt receivers. The paralle1 Connection of 
the Coils Shown in Fig,5 is rec0mmended f0r 
Short Wave tunerS,In Fig,6 three of the Coils 
(1,3 and 5)are connected in parallel and the 
fourth coil T is coupled thereto and forms,with 
the CondenSer C,a tuned circuit in which the 
tuning reSponSe band is Spread. 
Various m0difications 0f the inventi0n Will Sug 

gest themselves to th0Se Skilled in the art. By 
way of exampie:the adjusting mechanism may 
be designed to move the cores into and Out of 
the coils at diferentrates,thus any desired func 
tion 0f frequency VS. mechanical mOvement may 
be obtained. AlSo,the Same coils may be used 
for Several bands merely by connecting the coils 
in parallel or in Series or by using Only part of 
the CoilS. The Q may be COntrolled with fre 
quency t0 pr0Vide a rising Q, deCreaSing Q or 
Constant Q by using c0res of diferent permea 
bility for each coil. 

Various other modifications of the invention 
willsuggest themselvesto those skilled in the art. 
It is to be understood therefore that the fore 
going is to be interpreted as illustrative and not 
in a limiting Sense eXcept as required by the 
prior art and bythe spirit of the appended claims. 
What is claimed ls: 
1,A variable permeability inductance device 

comprising a plurality of coils suitably connected 
and arrangedin the form of a closed polygoneach 
Side of which is constituted by one of Said colls, 
a magnetic Core individual to each of Said coils 
and adapted to be acC0mm0dated therein,and 
means for Causing relative movement between 
Said c0res and coils, 
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2. A varlable permeabillty inductance devlce 

comprising a plurality of colls sultably connected 
and arranged in the form of a closed polygon 
each side of which is constituted by one of sald 
c0ils,a magnetic Core individual to each of Said 
coils and adapted to be accommodated therein, 
and means for Simultane0USly m0Wing Said COres 
with reSpect to Said coils, 

3. The invention as set forth in claim 2 and 
Wherein the device comprises four coils whichare 
arranged in the form of a Square. 

4. A variable permeability inductance device 
comprising a plurality of discrete colls suitably 
connected and arranged in the form of a cloSed 
polygon each side of which is constituted by one 
0f Said coils,a magnetic c0re slidably adjustable 
within each of sald coils to vary the inductance 
there0f,and means for efecting the Simultane 
ous adjustment of the:Several cores. 

5. A Variable permeability inductance device 
comprising a plurality of coils arranged end td 
end so that each forms the Side of a polygon to 
simulate a closed inductance loop,a magnetic 
core slidably adjustable within each of said coils 
to varythe inductance thereof,and meansfor ef 
fecting the Simultaneous adjustment of the sev 
eral c0reS,Said adjusting means comprising a 
member provided with a plurality of cam sur 
faces,each individualy,cooperatively related 
with one of said cores. 
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