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- 23 Claims. (Cl 178-44) 
This invention relates generally to signaling 

systems. More particularly, this invention re 
lates to methods and means for coupling two or 
more circuits, which are capable of transmitting 
alternating currents. This invention may also be 
applied to arrangements for testing signaling or 
other Systems. : -. . . . . 

This invention provides a stable arrangement. 
for coupling two or more circuits. It embodies 
one or more metallic devices each of which has an 
aperture, and separates each pair of circuits to 
be coupled. Energy is supplied from one of the 
circuits to the adjacent circuit through the aper 
ture located in the intermediate metallic device. 
A coupling device of the type-forming the basis. 
of this invention has been found to be useful 
especially because of its great stability. . . . . . 

- This invention will be better understood from 
the detailed description hereinafter following 
when read in connection with the accompanying 
drawing in which Figure 1 schematically repre 
sents the elements which may form the basis of 
this invention; Fig. 2 shows a more detailed ar 

vention; Figs. 3(a) and 3(b) show metallic de 
vices having apertures of different sizes; Fig. 4 
shows, a multi-stage. amplifier having inductive 
elements coupled through apertures; Figs. 5 and: 
6 disclose multi-stage amplifiers having capaci 
tive elements coupled through apertures; Fig. 7 
shows a coupling arrangement employing an 
aperture of variable proportions; and Fig. 8: 
shows a coupling arrangement embodying two 
conductive surfaces which may have concentric 
apertures. . . . . . . . . . . . . . 
The simple schematic arrangement of Fig. 1 

embodies a coupling device which has been suc 
cessfully used to a considerable extent in the 
measurement of gains of receiving sets. The 
oscillator 1 which may be of any well known type, 
is totally shielded by a metallic container or case 
3. The oscillator. 1 is controlled by a knob 2. 
which may, for example, be mounted on the 
shaft of a variable condenser forming part of the 
circuit of the oscillator. The adjustment of this. 
knob may be employed to change the frequency 
of the oscillator to any desired value. A coil 
designated 4 may be part of the output circuit of 
the oscillator or coupled thereto in any well 
known manner. . . . . 
A circular disc 5 of the copper or other con 

ducting material, having an aperture, is placed 

55 
opposite the coil 4, and this disc is held firmly in 
place by a metallic ring cap-6. A coil 7, which 
may be part of any pick-up circuit and may, if 
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desired, form part of a transmission or detector 
circuit, receives electrical impression transmitted. 
thereto by the coil 4 through the aperture of the 
disc 5. The voltage induced in coil 7 by the os 
cillator depends upon the size of the aperture of 60 
the disc 5. It has been found that for round. 
apertures the voltages impressed upon coil 7 vary 
very nearly as the cube of the aperture diameter. 
Forrectangular apertures the voltages impressed 
upon coil 7 have been found to vary approxi 
mately as the square of the length of the aper 
ture, i. e., the distance parallel to the coil axis; 
and, moreover, these voltages. Vary approximate 
ly linearally with the width of the aperture, i.e., 
the dimensions perpendicular to the coil axis. . . 

Fig.2 shows a cross-sectional view of the ar 
rangement of elements schematically shown in 
Fig. 1... Here the metallic case 3 has a necked 
portion 21 which is externally threaded. A 
knurled knob or ring cap 6 which may be made 
of brass or other conducting material, is inter 
nally threaded in order to conveniently mesh 

the end of the necked portion 21 of the case 3. 
The knob. 6 has a shoulder which supports the 
disc 5 and holds the disc firmly in position against 
the member 21 after the knob 6 is tightly screwed 
against the member 21. It will be apparent that 

65. 

70. 

75 

with the threaded neck 21. The disc.5 which 
may, of course, beformed of copper or other . . . 
conducting material, has an aperture of prede-80. 
termined proportions and may be placed against 

85. 

any other disc of different internal diameter 
may be substituted for the disc 5 to provide a 

: coupling aperture of any desired proportions. . . . . 
Figs.3(a) and 3(b), show two circular discs 

which may be used for coupling the oscillator of 
Fig. 1 with the circuit connected to the coil 7. 

90 

As suggested hereinabove, the relative outputs 
through two such apertures are definitely related 
to their sizes, and if a large measureable voltage 
is induced in the coil 7 of Fig.1 by the use of 
a large aperture, as in Fig. 3(a), a much smaller 
Voltage of known Value may then be obtained 
by inserting a smaller aperture, as in Fig. 3(b), 
without changing the relative positions of the 
Coils 4 and 7.... . . . . . . . . 

95. 
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Fig. 4 shows the aperture coupling method of , 
this invention as applied to a plurality of units 
forming successive amplifiers. The various unit 
amplifiers are designated 31, 32 and 33, and each 
may be composed of one or more suitably coupled: 
vacuum tubes, as is well known in the art. The 
shielding metallic container or case 3 completely 
houses all of the amplifiers and prevents leakage 
around the apertures which are shown in the 
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2 
shielding metallic partitions 15 and 16. The coils 
coupled through the aperture provided by the 
partition 15 are designated 17 and 18, and those 
coupled through the aperture of the partition 16 

is are designated 19 and 20. The input lead of the 
first amplifier 31 is designated 11, and the output 
of the last amplifier 33 may include the coil 12. 
The container or case 3 may be grounded, aS 
shown, and moreover, if vacuum tubes form the 

to elements of the various amplifiers, their filaments 
may be connected to the container. Further 
more, the lower terminal of the coil 12 may be 
similarly connected to the container. It Will be 
obvious that all devices connected to the Con 
tainer are grounded in Connon. 
Any arrangement having an aperture which 

forms a common part of two or more circuit.S on 
either side of a shielding metallic partition may 
be employed to carry out the principles of this 

O invention. There are, therefore, many methods 
of coupling circuits through an aperture aside 
from those shown in FigS. 1 and 4. 

Fig. 5 shows an arrangement of capacity Cou 
pling through an aperture. The amplifiers 41 

25- and 42 surrounded by the metallic Shield 3 are 
coupled through an aperture formed in the parti 
tion 44. A plate 45 is connected to the output 
circuit of the amplifier 41, and a similar plate 46 
is connected to the input circuit of the amplifier 

30. 42. Plates 45 and 46 may be moved horizontally 
in order to change the coupling therebetween 
without requiring any modification in the Size 
of the aperture. If the spacing of these plates 
is increased, the coupling therebetween will be 

5 

35 creased the coupling will be correspondingly in 
creased. However, if the spacing of these plates 
is maintained constant, the coupling therebe 
tween may be increased by increasing the size of 

40 the aperture and decreased by correspondingly 
decreasing the size of the aperture. 
Another arrangement employing an aperture 

which is in common to two circuits is shown in 
Fig. 6. Here the circuits are designated 51 and 

45 52. and they are shielded by the metallic con 
tainer 3. The field generated across the aper 
ture of the partition 44 produced, for example, 
by the flow of current along this partition be 
tween capacity plates 55 and 55, results in an 

so induced voltage between the capacity plates 56 
and 56' on the other side of the partition. The 
plates 55 and 55' are connected or coupled to 
the circuit 51 and similarly, the plates. 56 and 56' 
are connected or coupled to the circuit. 52. It is 

55 to be especially noted that neither the plates 55 
and 56 forming one pair, nor the plates 55' 
and 56' forming the other pair, are located di 
rectly opposite the aperture provided in the par 
tition 44. 
The apertures which may be employed in 

carrying out the principles of this invention 
may be of any desired shape such as circular, 
elliptical, Square, rectangular, etc., and more 
over, these apertures may be made variable in 
size by any well known methods. Moreover, more 
than one aperture may be used to couple a pair 
of circuits. These, however, may be arranged 
adjacent to each other and, if desired, separated 
by Small distances, or a single aperture may be. 

to arranged so that its position may be changed to 
facilitate the balance of the voltage impressed. 
upon a balanced circuit, as Will be shown and 
described hereinafter in connection with Fig. 7. 
In Fig. 7 the reference character 61 may desig 

5 nate an oscillator for an amplifier or any other 

decreased, and conversely, as the Spacing is de 
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electrical circuit. The reference character 62 
may designate an amplifier or a modulator or 
any other device which may include, for instance, 
a pair of vacuum tubes arranged in push-pull 
relationship. The coil 65 may be part of the cir 
cuit 61 and the coil 66 may similarly be part of 
the circuit 62 and may, for example, be con 
nected between the grid electrodes of any pair 
of tubes in push-pull relationship (two Such tubes 
are shown by dotted lines). The midpoint of the 
coil 66 may be grounded between the filament 
electrodes of the two tubes. 
The elements 64 and 64' forming the partition 

Separating coils 65 and 66 are, Of course, me 
tallic and are adjustably mounted on the con 
tainer or case 3. Each of the elements 64 and 
64' may be slid back or forth between a pair of 
closely Spaced metallic guides, and any change 
in the position of these elements will effect a 
corresponding change in the size of the aperture 
which may, for example, be rectangular in shape. 
The elements 64 and 64" may be held in any pre 
determined positions either by friction or by suit 
able clamps or in any other Well known manner, 
The partitions 64 and 64' should be tightly fitted 100 
between the metallic guides So as to Seal the con 
tainer or case 3 as well as possible. It is to be 
noted that the aperture need not be located cen 
trally within the container 3, and the elements 64 
and 64" may be moved into a position such that 
the aperture provided thereby will be closer to 
one side of the container than the other. 

Fig. 8 shows another arrangement for coupling 
two circuits in order to control the transfer of 
energy therebetween. The winding 75 may be 
considered part of the circuit 71 which may be 
arranged, for example, as a source of oscillations, 
The winding 76 may be considered to be part of 
the circuit 72 which may, for example, be any 
amplifying, detecting or modulating circuit or, 
in fact, any testing circuit. The conductive 
shield 73 will surround the circuit 71 including 
its winding 75 and the conductive shield 74 will 
Surround the circuit 72 including its winding 76. 
Both shields 73 and 74 have apertures which may 
be concentric, as shown, but it will be understood 
that the center of one of the apertures may be 
displaced with respect to the center of the other 
aperture, within the scope of this invention. 
While this invention has been shown and de 

Scribed in certain particular arrangements mere 
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ly for the purpose of illustration, it will be 
understood that the general principles of this 
invention may be applied to other and widely 
varied organizations without departing from the 
spirit of the invention and the scope of the 
appended claims. 
What is claimed is: 
1. A coupling device for a pair of alternating 

current circuits comprising a sheet of metal hav 
ing a single aperture placed between said circuits 
for capacitatively coupling said circuits solely 
through said aperture. 

2. Alternating current coupling apparatus com 
prising a metallic surface having an aperture of 
variable area to control the amount of energy 
transmitted therethrough. 

3. Capacitative coupling apparatus for alter 
nating current circuits comprising a metallic disc 
placed between said circuits, said disc having a 
Single circular aperture. 
4. Capacitative coupling apparatus for alter 

nating current circuits comprising a disc of non 
magnetic material placed between said circuits, 
Said disc having a single rectangular aperture. 
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5. The combination of an oscillator which is 

shielded by a metallic housing having an open 
ing and a disc covering said opening to control 
the flow of current from said oscillator, said disc 
having an open and unobstructed aperture pro 
viding an air space of predetermined dimensions 
through which electrical energy may freely flow. 

6. The combination of two coils spaced from 
each other and an electrical shielding surface 
interposed in said spacing, said surface having 
an aperture of controllable and predetermined 
dimensions for electrically coupling said coils. 

7. The combination of a metallic casing, two 
electrical circuits within said casing, and a con 

15 
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ductive partition spaced between said circuits, 
said conductive partition having an aperture of 
variable and controllable dimensions providing 
an air space for coupling said circuits. 

8. The combination of two circuits and a metal 
lic device spaced from said circuits and inter 
posed therebetween, said device having an aper 
ture of variable and controllable dimensions pro 
viding an air space for coupling said circuits. 

9. The combination of two circuits and two 
coplanar metallic surfaces spaced from each other 
and located between said circuits so as to couple 
Said circuits. 

10. Coupling apparatus for electrical circuits 
including a metallic housing and a pair of plates 
adjustably mounted at opposite sides of said hous 
ing, said plates being movable toward or away 

4. 

from each other in coplanar alignment and pro 
viding an air space. . . . . 

11. The combination of a pair of metallic plates, 
two electrical circuits each including one of said 
plates, and a conductive surface surrounding and 
spaced between said plates, said surface having 
an aperture providing an air space through which 
energy may be transferred. 

12. The combination of a pair of amplifiers each 
having a reactive element and a shielding surface 
of conductive material surrounding and spaced 
between said reactive elements and having an 
aperture providing an air space for capacitatively 
coupling said elements. 

13. The combination of two circuits, two plates 
connected respectively to said circuits, and a 
shielding Surface having an aperture located be 
tween said plates, said aperture providing an air 
space for coupling said plates, said circuits being 
coupled solely through said aperture. 

14. The combination of a metallic housing hav 
ing a necked portion, a source of electrical energy 
within said housing, and a metallic disc held 
against said necked portion and having an aper 

face having an aperture, which consists in chang 

3 
ture providing an air space for the free flow of 
current. 

15. Apparatus for the control of the transfer 
of electrical energy from a source of such energy 
comprising a shield surrounding said source, said 80 

a shield having an aperture of controllable and 
predetermined dimensions providing a non-con 
ductive space through which energy may be 
transferred. 

16. The combination of a source of alternating 
current energy, and a shield surrounding said 
source, said shield having an aperture which is 
non-conductive and of controllable dimensions 
through which energy may be transferred. 

17. The combination of a source of electrical 
energy, and means to control the flow of energy 
from said source, said means comprising a con 
ducting surface surrounding said source and hav 
ing an aperture of controllable and predeter 
mined dimensions providing a non-conductive 
space through which energy may be emitted. 

18. The method of changing the flow of energy 
from a first circuit to a second circuit, the first 
circuit being Surrounded by a conductive Sur 
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100 
ing the size of the aperture, 

19. The combination of two circuits, a metallic 
shield surrounding both circuits, a second me 
tallic shield separating one of the circuits from 
the other and having an aperture for the con- 105 
trol of the capacitance between said circuits. 

20. The combination of a source of electrical 
energy, a circuit external to said source, and an 
electrical shielding surface surrounding said cir 
cuit and having an aperture providing an air 110 
space of adjustable dimensions for controlling 
the transfer of energy from said source to said 
circuit. 

21. The combination of two circuits and a con 
ductive surface housing both circuits and pro-115 
viding a separating partition, the separating par 
tition of said conductive surface having an aper 
ture providing an air space for coupling both 
circuits. 

22. The combination of a source of electrical 120 
energy, a circuit external to said source, and 
two conductive surfaces shielding said source and 
Said circuit respectively, each conductive sur 
face having an aperture, both apertures being 
concentric and providing air-spaces for coupling 125 
said source and said circuit. . 23. Coupling apparatus comprising two parallel 
conductive surfaces having concentric apertures 
providing air Spaces through and between which 

140 . . . 

alternating current energy may freely flow. 130 
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