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PATENT OFFICE.

ROBERT E. MaAcDOWELL, OF CLEVELAND, OHIO, ASSIGNOR TO THE WORKRITE MANU-
FACTURING COMPANY, OF CLEVELAND, OHIO, A CORPORATION.

VARIABLE INDUCTANCE COIL.

Application filed May 18,

To dll whom it may concern:

Be it known that I, Roerr E. MacDow-
ELL, a citizen of the United States, residing
at Cleveland, in the county of Cuyahoga
and State of Ohio, have invented certain
new and useful Improvements in Variable
Inductance Coils, of which the following is
a specification. )

This invention relates to inductance coils
and has particular reference to an improved
form of variable inductance coil for use in
radio circuits. :

Heretofore it has been customary to vary
the number of turns of wire of an induct-
ance coil either by providing a movable con-
tact finger or slider which 1s movable along
the coil to engage separate turns of the wire,
or by tapping the coil at certain definite
intervals and connecting each tap with one
of a series of contact points over which a
switch arm is movable to vary the number
of turns in the circuit. These arrangements
are each open to many objections, the most
important of which is that the unused por-
tion of the coil is always connected with
the circuit and hence absorbs energy. This
loss of energy is usually referred to as dead
end loss and becomes an important factor

. in radio circuits wherein the currents han-
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dled are of a very small value and each in-
strument must be designed and constructed
for maximum efficiency.

It is the general object of the present in-
vention to provide an improved manner of
varying the number of turns of an induct-
ance coil wherein the unused portion of the

avoided and the efficiency of the inductance
unit as a whole, greatly increased.

Another object is to provide an improved
manner of varying the number of turns of
an inductance coil which shall be applicable
with equal success to stationary or stator
windings, and to movable or rotor windings.

Another object is to provide an induct-
ance coil of the aforesaid character wherein
the inductance may be varied progressively
by small values.

A further object of the invention is to
permit  100% inductiyve vrelationship by
bringing portion of coil in use in a. direct
inductive couple.
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A still further object is to provide an im-
proved inductance unit which shall be sim-
ple in construction, easy to operate, and
which shall be inexpensive to manufacture.

With these and other objects in view, the
invention consists in the various novel fea-
tures of construction and arrangement or
combination, all of which will be fully de-
scribed hereinafter and pointed out in the
appended claims,

In the accompanying drawings wherein
I have shown certain illustrative embodi-
ments of my invention but without intent to
limit myself thereto, Fig. 1 is a vertical sec-
tional view through a portion of a vario-
coupler employing my invention; Fig. 2 is
a sectional view taken on the line 9—2 of
Iig. 1; Fig. 3 is a vertical sectional view
through the rotor of the inductance unit;
and Ifig. 4 is a similar view taken at right
angles to Fig 8.

Describing . by reference <characters the
various parts illustrated 1 denotes a suitable
insulated form over which the stator wind-
ing 2 of the inductance unit is wound. This
form is preferably spherical in shape so that
the rotor winding, to be referred to more
fully hereinafter, may be varied with re-
spect to the stator winding by means of a
rotary motion and thus occupy a minimum
space. Rising from the form 1 is a sub-
stantially rectangular housing 8 also formed
from insulating material and the upper end
of this housing is normally closed by means
of a cap 4 which is conveniently "secured

thereto at each side by a binding post 5.
coil shall be eliminated from the circuit and °

hence the aforesaid dead end losses shall be of shafts 6 which are arranged in spaced

parallel relation and each shaft has mount-

Journalled within the housing are a pair

ed thereon a pawl 7. These pawls are each
provided with suitable gear teeth 8 which
are intermeshed so that movement of one
pawl will cause a corresponding movement
of the other in a reverse direction. One of
the shafts 6 also has mounted thereon a seg-
mental gear 9 which is pinned to the pawl
as indicated at 10. This gear is meshed
with a pinion 11 which is mounted on a
shaft 12 that is journalled in the cap 4. As
shown in Fig. 2, shaft 12 projects through
each side of the cap and is adapted to re-
ceive an operating lever such as a dial (not
shown), while the opposite end is reduced
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in diameter as indicated at 14 and is pro-

vided with a washer 15 and a locking pin 16

to retain said shaft in position. .
Interposed between each side of the cap

and housing is a flat or leaf spring 18 which ™

extends downwardly -along-each side of the
housing and inwardly betivéen said housing
and the stator form 1, and then upwardly

into engagement with its respective pawl 7.

These metallic springs serve as conductors,

as will be more fully explained hereinafter,

and in order to insure good electrical con-
tact with their respective binding posts 5, I
preferably. smiround the stem of each post
with a metallic bushing 19 which offers an
increased area of contact between smid
spring and post.’

In operation, the binding posts are con-
nected in the -circuit in any desired manner,
as for example, one to the aerial ‘and the
other to the ground. Shaft 12 is‘then ro-
tated which rotates pinion 11 and segmental
gear 9 and this in‘turn rotates the pawls 7
in opposite directions which serves to urge
the flat ‘springs 18 progressively. into con-
tact with the previously bared turns of the
stator winding. It will be obvious that-the
springs contacting ‘with the stator winding
will short circuit the turhs thereof with
which they are in contact and hence tliese
unused turns will -in ‘effect be eliminated
from the cicuit as a direct electrical path
will be provided, through the medium of the
springs, direct to the binding posts.. It will
be noted that the springs are preferably ar-
ranged so that they will normally be in"con-
tact with the outer or first and last turns of
the stator winding-and in this position maxi-
mum inductance will be obtained.  The in-
ductance is gradually reduced as thesprings
progressively short circuit the turns of the
winding and minimum inductance is ob-
tained when the springs are in contact along
their entire length with the previously

“bared paths on the stator winding.:

In Figs. 8 and 4 I have shown my inven-
tion applied to a ‘movable or rotary. wind-
ing. In these views, 25 denotes the rotor
form which is made of a suitable insulating
material and is provided with a winding
26.. A hollow shaft or sleeve 27 is secured
to and projects from diametrically opposite
points of the rotor form, and these sleeves

‘serve as axes about which the rotor revolves
“with respect to the stator winding to vary
‘the coupling between these windings.: One

of these sleeves is preferably projected be-
yond the stator form so that an-operating
handle such as a dial (not shown) may bhe
conveniently ~applied - thereto. dJournalled
within each sleeve 27 1s a shaft 28, and the
inner opposing ends of these shafts: are
connected by means of an insulating:tube 29
so that rotation of one of sald shafts will
cause a corresponding movement of the
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other. Each shaft is fitted with a spring
contact finger 31 which extends inwardly
along thé axes of tube 29 to substantially the
midpoint thereof, then outwardly at right
arigles thereto so that said fingers lie in the
same plane of rotation. The outer end-of

‘each finger s bent to define a contact shoe

32 which is in the shape of a segment of a
circle and thése shoes extend in opposite di-
rections as clearly shown in Fig. 3. The
shoes are adapted to move through diametri-
cally opposite slots 33 formed in the rotor

and thus contact progressively with the in-

ner surface of the previously bared tuins of
wire forming the rotor wmding. - In’this
manner the turns of the rotor winding are
progressively short cireuited: from the outer

edges toward the center and hence a direct

electrical circuit is obtained. through the
contact fingers and respective shafts and-the
short “circuited turns or unused portion: of
thie winding is eliminated from the circuit.

In some instances it might be desitakle to
have both the primary or stator winding
and the secondary or rotor winding variable,
while ‘in other instances it ‘might be desir-
able to have. only the ‘stator or only’ the
rotor winding variable and such modifica-
tions are deemed within the “scope of the
present invention. ,

While I have shown and described my in-
vention as applied to what is commonly
known as a variocoupler, it will be under-
stood that it may be applied with equal
success to variometers or other form of
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inductance units employing a single coil or .

multiple coils. :

T claim: :

1. The combination with an inductance
coil- wound to form'two opposite segmental
sections, of a pair of flexible strip contacts
cooperating -with said sections respectively
and operable across the same from the op-

posite ends thereof toward the middle, to

short circuit successive turns in said sec-
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tions; and ‘means for operating: said con- --

tacts simultaneously and uniformly. .
2. The combination with an inductance

coil, of -a -pair of conductors arranged one

adjacent each-end of the coil, and means for

115

placing said conductors into contact with the

‘coil to-short éircuit succeeding turns from

opposite ends thereof, to vary the induc-
tance of the coil:- -
3.-The combination' with ‘an inductance

120

coil, of a pair -of conductors arranged one .

adjacént each’end of the coil, and means for
simultanecusly placing said-conductors into

~contact with the coil to short circuit suc-

ceeding turns from opposite ends thereof,
to vary.the inductance of the coil.

4, The combination with an-inductance
coil, of a pair of conductors arranged one
adjacent each end of the coil, a shaft, and
means connecting said shaft with each of
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said conductors whereby rotation of the
former will urge the latter simultaneously
into contact with succeeding turns of the
coil from opposite ends thereof, to vary the
inductance thereof,

5. The combination with an inductance
coil, of a pair of conductors arranged ad-
jacent each end of the coil, a shaft and a
pawl connected to each of said conductors

and to said shaft whereby rotation of said .

shaft will urge said conductors simul-
taneously into contact with said coil from
opposite ends thereof to vary the induct-
ance of the latter.

6. The combination with an inductance
unit having a spherical insulating surface,

8

of a coil wrapped around said surface and
defining a segment of a sphere, flexible strip
conductors adapted to engage successive
turns of the coil from opposite ends thereof,
said strip conductors being adapted to uni-
formly short circuit successive turns of the
coil from the ends toward the middie of the
winding, and means for operating said strip
conductors simultaneously and uniformly.

In testimony whereof I affix my signature
in presence of two witnesses.

ROBERT E. MacDOWELL,

Witnesses:
R. B. Warriey,
H. Ropine.
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