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Patented Oct 27, 1925. 
UNITED STATES 

1,558473 
PATENT office. 

HAYNER. H. G-ORDON, OF WASHINGTON, DISTRICT OF COLUMBIA. 

vARIOCOUPLER FOR RADIO TELEGRAPHY AND TELEPHONY. 
Application fled October 22, 1923. Serial No. 670,212. 

To all whom it may concern 
Be it known that I, HAYNER H. GoRDON, 

a citizen of the United States residing at 
Washington in the District of Columbia, 

5 have invented new and useful Improvements 
in Variocouplers for Radio Telegraphy and 
Telephony, of which the following is a speci 
fication. 

It is an object of the present invention 
10 to provide a vario-coupler in which mag 

netic inter-action between the windings may 
be controlled without movement of the 
windings relative to each other. 

It is a further object of the present in 
15 vention to provide a vario-coupler construc 

tion in which a shield of non-magnetic ma 
terial is located between the windings, which 
shield is movable to vary and to control the 
extent of interaction between the windings. 

It is a still further object of the present 
invention to provide a vario-coupler hav 
ing fixed tightly coupled windings, the in 
teraction of the windings being regulatable 
by means of a copper shield. 

Reference is now had to the accompany 
ing drawings which illustrate several feasi 
ble embodiments of my invention. 

Fig. 1 is a diametrical cross section of 
one embodiment of the present invention. 

Fig. 2 is a plan view of the same with the 
top plate and winding remoyed. 

Fig. 3 is a combined sectional and dia 
grammatic view of the standard three cir 
cuit receiver. 

35 Fig. 4 is a diametrical cross section of 
another modification. a 

Fig. 5 is a plan view of the modifica 
tion shown in Fig. 4 with the top plate and 
winding removed. 

Fig. 6 is an enlarged dissected view show 
ing the mounting of the shielding plates 
on the shaft. 
The specific embodiment shown in Figs. 

1 and 2 of the drawings comprises upper 
45 and lower end plates 1 and 2, composed 

of bakelite or other similar insulating ma 
terial. These plates are spaced parallel to 
each other by a plurality of spacing wash 
ers 3, 3, mounted upon a plurality of screws 

50 4 which serve to bolt the plates 1 and 2 to 
gether. 

Secured to or mounted upon the lower 
surface of plate 1 is a flat inductive wind 
ing 5. This winding as shown is of the 

55 "spider web type although any flat wind 
ing either of single or multiple layers may 

25 

30 

40 

be used. Mounted upon the upper surface 
; of the lower plate 2 is a second coil simi 
lar in structure to the first. These coils 
being located parallel to each other and sep 
arated a relatively short distance have a 
Strong magnetic effect on each other and are 
in the electrical relationship to each other 
technically known as tightly coupled. 
A semi-circular shield plate of copper or 

similar non- or diamagnetic material 7 is 
fixedly mounted upon the supporting screws 
or posts 4, this plate being spaced parallel 
to . and located intermediate the windings 
5 and 6 by means of the suitable disposi 
tion of the spacing washers 3. 

: A shaft 8 is mounted in bearings 9 and 
10 in the upper and lower plates 1 and 2, 
So that the axis of the shaft is perpendic 
ular to the plane of the plates and the 
Windings carried by them. Fixed to the 
shaft and located between the shield plate 
7 and the lower coil 6 is a second semi 
circular shield plate 11 made of the same 
material as plate 7. The position of this 
plate is located by means of spacing wash 
ers or collars 12 and 13. 
An insulating knob 13 of conventional 

form is used to rotate the shaft 8 and there 
by to cause the plate 11 to rotate more or 
less from a position opposite the fixed plate 
7 and thereby to exercise a variable control 
on the magnetic or electro-static interaction 
between the windings 5 and 6. It will 
be seen that the position of the rotating 
plate 11 may be altered from a position 
in which the windings are fully shielded 
from each other, to a position in which 
interaction or coupling exists between one 
half of each coil. The coupling effect be 
tween the windings 5 and 6 may there: 
fore be varied to a considerable extent with 
out moving the windings relatively to each 
other in the simple and compact structure 
just described. The windings 5 and 6 are 
respectively connected to any two circuits 
the coupling between which it is desired to 
control. If desired, however, windings 5 
and 6 may be connected in series and the 
device thereupon becomes a variometer ca 
pable of regulating the self inductance of 
a circuit. 
In Fig. 3 is shown a further modification 

of the present invention in which three coils 
14, 15 and 16 are mounted between and par 
allel to end plates 1 and 2. Coil 14 is . 
shielded from coil 15 by the stationary 
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shield plate 17 and movable shield plate 18 
and coil 15 is shielded from coil 16 by sta 
tionary shield plate 19 and movable shield 
Ele 20. The shield plate 20 is controlled 

means of shaft 21 and knob 22, and mov 
able shield plate. 18 is carried on a bushing 
20 and is controlled by the knob. 24. 
In the embodiment disclosed in this figure, 

winding 16 is connected in the antenna cir 
O 

5 

920 

in which it is desired to 
effect between the windings to a minimum. 
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caused to rotate with the same. 

50, 
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cuit, winding 15 is connected in the 
circuit, and winding 14 is connected in the 
plate circuit. Knob 24 together with the 
movable shield plate 20 therefore controls 
the coupling between the antenna and the 
grid circuits, and knob 22, operating plate 
18 controls the effect of the plate circuit 
upon the grid circuit through coils 14 and 
15 and therefore controls and regulates the 
regenerative effect in the circuit disclosed. 
The modification shown in Figs. 4, 5 and 

6 relates to a form of the present invention 
uce the shielding 

The structure comprises parallel end plates 
1 and 2 carrying windings 5 and 6 in the 
manner previously described. A control 
ling shaft 10 is mounted concentric and per 
pendicular to the plane of windings 5 and 
6, the shaft being controlled by a knob 13. 
onstructed integrally with the shaft 10 is 

a cylindrical collar 25 having a squared de 
pendent portion 26. Four shielding plates 
27, 28, 29 and 30 of non- or diamagnetic 
material are shown. These plates are each 
adapted to cover an arc of approximatel 
100 so as to E"; of overlap, and eac 
plate is provided with a circular openin 
to fit over the squared shank portion 26 to 
the collar 25 and to be free to rotate rela 
tive thereto. Located between each plate 
are friction washers 27, 28, 29 and 30 
provided with square openings, which fit 
upon the squared shank 26 and thereby are 

The as 
semblage of plates and washers upon the 
shank 26 is held in tight yielding engage 
ment by means of a spring washer 31, which resses the assembly against the collar 25. 
he collar 25 provides a suitable spacing 

means between the upper shield plate 27 and 
the upper plate 1 when the device is assem 
bled. As shown in Fig. 5 the shield plates 
27, 28, 29 and 30 are provided withoutward ly extending projections, 32, 33, 34 and 35 
respectively. These projections which vary 
in length engage respectively with the 
mounting columns 32, 33, 34 and 35", re 
Riy which are not concentric with shaft 10 but which are spirally arranged 
with respect to the axis of this shaft, and at successively diminished distances therefrom. 

85 

Plate 27 is fixed to mounting pillar 35 and 
is therefore stationary. 
When the shaft 10 is rotated by the knob, 

14 it tends to rotate plates 28, 29 and 30 

grid. 
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with it by virtue of their frictional engage 
ment with washers 27, 28, 29 and 30. 
When the projection 33 of plate 28 comes 
in contact with pillar 33, it is constrained 
from further rotation. Plates 29 and 30 con 
tinue to rotate however until projection 34 
contacts with supporting pillar 34", when 
further rotation of plate 29 is prevented 
Plate 30 however continues to rotate until 
35 contacts with supporting pillar 35, when 
the shielding action of the plates is com 
plete. Upon reverse rotation of shaft 10 
the plates rotate into position behind plate 
27, their rear edges contacting with pillar 
35 in such manner as to prevent further 
backward rotation of plates, and approxi 
mately 270° or three-fourths of the wind 
ing are exposed to each other. 

t is of course obvious that any number 
of shielding plates may be utilized in this 
modification. 

Still further modification of the present 
invention may be contemplated within the 
scope of the appended claims. 

hat I claim is: 
1. In combination, two or more circuits 

each of which includes an inductance, said inductances being arranged for maximum 
coupling effect each with the other, diamag 
netic members interposed between adjacent 
inductances partially reducing the interac 
tion therebetween and diamagnetic mem 
bers movably interposed between adjacent 
inductances to further modify the degree of 
interaction between adjacent inductances. 

2. In combination, two or more circuits 
each of which includes an inductance, said inductances being arranged for maximum 
coupling effect each with the other, diamag netic members interposed between adjacent 
inductances partially reducing the interac 
tion therebetween, said members being rela 
tively offset, and diamagnetic shields mov 
ably interposed between adjacent induct 
ances to further modify the degree of inter 
action between adjacent inductances, 

3. In combination, three circuits, an in 
ductance including in each circuit, said in 
ductances being arranged for maximum cou 
pling effect between the adjacent induct ances, diamagnetic members interposed be 
tween adjacent inductances partially reduc 
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ing the interaction therebetween and dia 
magnetic members movably interposed be 
tween adjacent inductances to further 20 
modify the degree of interaction between adjacent inductances. 
4. In a vario-coupler, the combination 

of a fixed winding, a second fixed winding 
mounted adjacent said first winding and a 
diamagnetic shield located between said 
windings comprising a fixed element and 
an adjustable element. 

5. In a vario-coupler, the combination of 
a fixed flat winding, a second fixed flat wind 
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ing mounted parallel and adjacent to said 
first winding, a diamagnetic segmental 
member fixedly located between said wind 
ings and adapted to shield a portion of them 
from each other and a second diamagnetic 
segmental member movable with respect to 
said first mentioned segmental member. 

6. In a vario-coupler, the combination of 
a fixed flat winding, a second fixed flat 
winding mounted parallel and adjacent to 

a said first winding, a diamagnetic plate mem 
ber fixedly located adjacent id windings 

with its plane parallel to the plane of the 
windings and adapted to alter the natural 
inductance of the windings by virtue of its 15 
relationship thereto and a second diamag: 
netic plate member mounted adjacent said 
coils with its plane parallel to the plane of 
the coils and means for moving said second 
plate member with respect to said first men 
tioned plate member. 
In testimony whereof, I have hereunto af 

fixed my signature. 
HAYNER. H. GORDON, 
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