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The invention relates to avmethod of transmit 
ting speech andv other sounds,~including recorded 
speech and sounds, within a limited space such 
as the auditorium of a cinema or theatre, or a 
sports arena; and to transmitting apparatus and 
receiving, apparatus for carrying the method into 
practice. The invention is particularly intended 
for assisting people who are deai= or hard of 
hearing to receive speech and other sounds 
through headphones or bone conductors by the 
aid of a portable apparatus. It‘ has thus the ad 
vantage over the systems of deal aid commonly 
installed in cinemas and theatres, that the deaf 
person can hear with a small portable instrument 
or receiving apparatus from any seat or can move 
about and does not have to plug it into one of a 
number of ?xed points. 

According to this invention the transmission 
takes place by audio-frequency induction between 
a conductor carrying an undulatorycurrent and 
a pick-up coil energising a portable receiver. The 
transmitting apparatus comprises a power ampli 
H?er such as is commonly used for public address 
5"‘and allied purposes, the output of which is de 

livered to a single length or network of conduc 
tors disposed about the hall or auditorium. The 
limited space within which the transmitted sig 
nals can be e?iciently received lies within and 
around the coil formed by the transmitting con-. 
ductor or it may be restricted to a region ad 
jacent to the said conductor when the size of the 
coil or loop is very large. The receiving apparatus 
comprises a thermionic ampli?er having com 
bined therewith a pick-up or receiving coil which 
may be connected by suitable ?exible leads to the 
apparatus, and in the case where the ampli?er is 
a deaf aid appliance having a microphone, may 
be ‘arranged so that it can be switched in to re 
place the microphone or it can be effective simul 
taneously with the microphone. 
The invention is illustrated by way of example 

in the accompanying drawings in which: 
Figure 1 shows diagrammatically one form of 

transmitting apparatus according to this ‘in 
vention, 

Figures 2 to 5 show modi?ed arrangements of 
the transmitting conductor. ( 

Figure 6 shows diagrammatically one form of 
receiving apparatus, and 

Figures 7 to 9 show modi?cations of the receiv 
ing apparatus. 
The output from a thermionic ampli?er l is 

connected to a transmitting conductor 4 that 
forms loops 5, 6 which enclose areas that are 
approximately equal although not necessarily of 
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similar shape. Such loops may for example, be 
arranged in the balcony of the cinema and have 
the current ?owing therein in opposite directions. 
Thus the direction of ?ow of the current in the 
loop 5 is clockwise whilst in the loop 6 it'is 

‘ counterclockwise, whereby a substantial neutral 
isation or the ?elds of the two loops beyond a 
desired distance, i. e. outside the cinema, is ob 
tained. Loops ‘I, 8, 9 and ID in series with the 
loops 5 and 6, are arranged in another part of the 
cinema, for example the ground ?oor. The trans 
mitting conductor is preferably earthed as shown 
at I I to prevent the said conductor from having a 
potential to earth other than that due to the 
small A. C. potential across the'output terminals 
of the ampli?er. Moreover, the parts of the trans 
mitting conductor that form leads between the 
ampli?er and the loops and between the several 
groups of loops, should be kept parallel to one 
another and close together so as not to produce 
a substantial ?eld in themselves, such leads being, 
if desired, arranged in conduits in a manner simi 
lar to mains wiring. The amount of power neces 
sary for the satisfactory working will, where there 
is no outside electrical interference, be deter 
mined by the ampli?cation of the receiving appa 
ratus,‘ but it will in practice frequently depend 
upon the power needed to mask interference by 
other electrical apparatus. ' 
Figure 2 shows a modi?ed arrangement of the 

loops of a transmitting conductor in which loops 
l2-l9 are in series. The-loops l2, ll, 16 and I8 
have the current ?owing therein in a clockwise di 
rection whilst in the loops [3, l5, l1 and IS the 
current ?ows counterclockwise. The area en 
closed by the loops l2, ll, l6 and I8 is made sub 
stantially equal to the area enclosed by the loops 
l3, i5, i1 and IQ, for the reason above set forth. 
In some cases however the loops, or series of 

loops forming the transmitting conductor, are 
arranged in parallel. In this case, to obtain neu 
tralisation at a distance, the aggregate of the 
products of the currents ?owing clockwise by the 
areas enclosed by the loops conducting such cur 
rents, must equal the aggregate of the products 
of the currents ?owing counterclockwise by'the 
areas enclosed by the loops conducting such 
currents. ‘ 

Figure 3 also shows an 
mitting conductor in which the areas enclosed by 

' loops which are in series and in which the current 

55 

?ows respectively in clockwise and counterclock 
wise directions are substantially equal. In this 
case the transmitting conductor is formed into a 
large loop 20, in which the direction of ?ow is 

arrangement of trans- . 
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clockwise, and loops 2|, 22, 2'2 and 24 in which 
the direction of ?ow is counterclockwise, all of the 
said loops 2. to'"24 being in series. Furthermore, 
the loops are so disposed that the median point 
or centre 25 of the loop 20 coincides with the 
median point or common centre about which the 
loops 2| to 24 are arranged. 
Figures 4 and 5 show further arrangements of 

transmitting conductors in the form of loops, ar 
ranged in series and presenting the same features 
as those disclosed in Figure 3. By thus having 
the loops arranged about a common median point 
or centre, the neutralisation of the effects at a 
distance of the loops is obtained to a further de 
gree than is possible if the series of loops are dis 
posed for example as shown at '|—lll in Figure 1 
in which the centre of the ?eld formed by the 
loops 1 and 8 does not coincide with the centre 
of the ?eld formed by the loops 9 and I0. 
As shown in Figure 4, the conductor forms four 

loops 4a, 4b, 4c and 4d of which the intermediate 
loops 4b, 4c have current ?owing in the same di 
rection. Thus the ?eld produced between them 
will be weak and they should be placed close to 
each other. This arrangement is particularly ad 
vantageous where reception is more particularly 
required at the outer part of an enclosed area‘ 
as is the case with sports arenas, e. g. a football 
ground, where the central part of the enclosed 
space is occupied by the players. 
As shown in Figure 6 a receiving apparatus 

suitable for deaf aid purposes may comprise a 
thermionic ampli?er having three thermionic 
valves 25, 21 and 28. In the input circuit of 
the grid of the thermionic valve 26 is a pick-up 
coil 29 which is screened against electro-static 
reaction and interference by metallic discs 30, 3|. 
The said screening discs, unless of low conduc 
tivity, should be perforated or slotted to re 
duce induced currents. A potentiometer 32 is 
used for volume control. It is generally desir 
able to apply a slight bias to the grid of the 
valve 26 to which the pick-up coil is connected, 
as otherwise the grid current may cause the im 
pedance of the pick-up circuit to drop su?iciently 
to alter adversely the frequency response curve 
of the ampli?er. Bias for the ?rst and second 
stages of ampli?cation is obtained by the voltage 
drop across an electric ?ash lamp 34 arranged 
in the cathode circuit and bias for the output 
valve 28 is obtained by superimposing on the 
voltage drop across the electric ?ash lamp 34, 
a voltage drop across a resistance 35 which is 
shunted by a condenser 36. A headphone 31 is 
arranged in the anode circuit of the thermionic 
valve 28. With a receiving apparatus as shown, 
it has been found that decoupling of the high 
tension current for the thermionic valve 21 is 
unnecessary. 
‘ Instead of applying bias as set forth above, 
the grid of the valve 26 may be made self bias 
ing by incorporating in the grid circuit a con 
denser 62 shunted by a high resistance 63, in 
which case the electric lamp 34 may in some cir 
cumstances be dispensed with. 
Figure 7 showsdiagrammatically an arrange 

, ment of deaf aid appliance including a capacity 
microphone adapted for use as a receiving ap 
paratus in conjunction with a transmitting ap 
paratus as shown in any of the Figures 1 to 5. 
By means of a switch 38_ a microphone 39 or a 
suitably screened pick-up coil 40 can be con 
nected to the grid of a valve 31 as desired. The 
pick-up coil 49 is shunted by a resistance 4|, 
whilst the'said coil and resistance are in series 
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2,252,641 
with a condenser 42. ' With this arrangement the 
receiving apparatus can be employed for receiv 
ing the signals transmitted through a transmit 
ting conductor 4 by connecting the pick-up coil 
40 to the grid of the thermionic valve 31, or 
it may be employed as a normal deaf aid ap 
pliance by connecting the microphone to the 
grid. It is preferable that the condenser 42 
shall have a capacity similar to that of the 
microphone 39 so that when the pick-up coil 
is connected to the grid, the grid load may be 
substantially capacitative over all or a substan 
tial part of the frequency range to be received, 
a condition that is desirable, for example, when 
negative reaction is applied to the grid for vol 
ume or tone control. 
Figure 8 shows a further arrangement of re 

ceiving apparatus. A switch 44 is adapted to 
connect the primary winding of a step-up trans 
former 45 either to a carbon microphone 46 or 
to a pick-up coil 41 as desired. The secondary 
winding of the transformer 45 is connected to 
the grid of the thermionic valve 31 and also 
to the cathode of the valve through a condenser 
48 that is shunted by a resistance 49 whereby 
bias is acquired by. the grid of the valve 31. 
On account of low impedance of the coil in this 
case, the screening is generally unnecessary. 
Figure 9 shows a modi?cation of the receiving 

apparatus in which the microphone and the coil 
can act simultaneously in variable degrees con 
trolled by a potentiometer 51 on the grid of a 
thermionic valve 5| respectively through resist 
ances 52 and 53 and through resistances 55 and 
59. The resistances 52 and 55 should be of such 
values that the loads of the microphone 50 and 
of the pick-up coil 54 are substantially resistive 
over the range of frequencies to be received 
whilst the resistances 53v and 56 should be of a 
like value and that of the potentiometer 51 some 
what higher. In order to obtain volume and 
tone control one or more of the resistances 52, 
53, 55 and 56 may be made variable or shunted 
by a condenser to modify the tone. Thus for 
example, condensers 58 and 58 may be arranged 
to shunt respectively the resistances 53 and 55. 
In order to obtain the most e?icient reception 

it is usually preferable that the pick-up coil shall 
be parallel to the plane or planes of adjacent 
loops forming the transmitting conductor but 
in some cases, as when the receiving apparatus 
is situated immediately above or below the con 
ductor, reception is very poor or negligible un 
til the pick-up coil is tilted out of parallelism to 
the plane or planes of the said loops of the 
transmitting conductor. 
Where wire of a light gauge is used for the 

transmitting conductor the ohmic resistance of 
the wire will be large compared with its induct 
ance over the range or part of the range of fre 
quencies to be received and the current ?owing 
in the coil will be substantially independent of 
frequency. Where the resistance of the trans 
mitting conductor is insu?lcient in itself, a ?xed 
or variable resistance may be connected in series 
to render the load resistive over the whole fre 
quency range. Tone control may be effected by 
varying such resistance. The use of such a re 
sistive load is particularly applicable where no 
separate output stage is employed but the trans 
mitting conductor is connected in parallel with 
a resistive load such as loudspeakers. A receiv 
ing apparatus as hereinafter described with am 
pli?cation independent of frequency must be used 
in conjunction with such transmitter if a uni 
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form frequency response is required. 0n the 
other hand when the transmitting conductor con 
sists of a heavy cable. or copper foil its inductive‘ 
impedance will usually exceed the ohmic resist 
ance thereof over the material range of frequen 
cies. 
inductive impedance of the transmitting con 

- ductor is greater than that of the impedance of 
the output circuit to which it is coupled, the 
current produced in the transmitting conductor 
by a given output voltage falls off with rising 
frequency and tends to become inversely pro 
portional to frequency when the inductance is 
large compared with the impedance of the said 
output circuit and the receiving apparatus and 
‘pick-up coil may be arranged to have an am 
pli?cation proportional to frequency. In this} 
latter case, where as uniform a frequency ‘re 
sponse as possibleis required, the output of the 
ampli?er should be adjusted according to the 
impedance of the transmitting conductor at low 
frequencies, e. g. 100 cycles, although in this case 
a greater power output rating will be necessary 
to obtain adequate signal volume than where it 
can be matched at a higher frequency and the 
loss of base ignored. In some cases it may be 
necessary to connect an inductance in series with 
the transmitting conductor to render the load 
impedance substantially inductive down to low 
frequencies. Where a transmitting conductor of 
fering an inductive load is connected to an ampli 
?er that also supplies loud speakers offering a 
resistive load, the transmitting conductor may 

In this case for frequencies at which the ‘ 
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be shuntedwith a resistance and connected in V 
series with the speakers. 
In cases where the output stage of the power 

ampli?er feeding the transmitting conductor 
comprises one or more pentodes, it is desirable 
to shunt the output circuit with a resistance 
shown at .59, Figure 1, thus giving a re?ected 
impedance of the same order as the optimum 
working impedance of the pentode, or an equiva 
lent effect may be obtained by known methods 
of negative reaction between the plate or plates 
and grid or grids of the pentodes. ' 
Where the installation is in a cinema and an 

independent ampli?er or output stage is em 
ployed, the input to the ampli?er or output stage 
may be taken from some point in the speech am 
pli?ers of the talking ?lm reproducing equipment. 
Thus for example, the input to a low gain ampli 
?er feeding the transmitting conductor may be 
taken fromgthe low impedance output to a moni 
tor speaker of the talking ?lm reproducing equip 
ment. . 

It may sometimes be desirable to provide auto 
matic volume compression. This may be done 
by connecting a metal ?lament lamp 60, whose 
resistance rises considerably with temperature, 
in series with the transmitting conductor. Un 
der normal circumstances the current in the 
transmitting conductor should be su?icient to 
bring the ?lament of the lamp 60 intermittent 
ly to red heat and its resistance at such a tem 
perature should be of the order of that of the 
impedance of the transmitting conductor at mid 
dle speech frequencies. The effect of the varia 
ble resistance will be greatest at the low fre 
quencies for which the impedance‘of the trans 
mitting conductor is lowest; and this effect may 
be advantageous as it reduces masking at high 
sound volumes. Alternatively or additionally any 
known method of automatic volume control can 
be applied to the ampli?er or its input. 
Where the system is installed in a theatre it 

35 

40 

45 

3 
is usually desirable to employ an ampli?er with 
a high degree of automatic volume control ob— 
tained in any known way and with its input cou 

‘ pied to several microphones in different positions 
on or near the stage. . 

‘At distances outside the loops of the trans 
mitting conductor equal to a few times the di 
ameter or width of the said loops, the induce 
?eld will be in most cases weaker than the elec 
trical interference due to power cables which 
usually exist in towns. ' 
The inductive ?eld will not in general inter 

fere with radio-receiving apparatus or telephones‘ 
even if they are situated within the loop, the 
spread of the ?eld may however be'reduced by 
arranging the transmitting circuit to consist of 
one or more loops with the current ?owing clock 
wise and one or more loops enclosing substantial 
ly an equal total area in which the current ?ows 
counterclockwise as shown in Figures 1 to 5. 
Where the current in the transmitting con 

ductor is substantially independent of frequency 
and a uniform response is required, the voltage 
set up across the pick-up coil is also made inde 
pendent of frequency. To do this a resistance 
33, Figure 6, is connected across the pick-up coil 
or the secondary of a transformer whose primary 
is connected to a pick-up coil, such resistance 
having a value which is less than the impedance 
of the pick-up coil or its re?ected inductive im 
pedance across the transformer secondary re 
spectively, over the material range of fre 
quencies. The pick-up coil may in some cases 
be provided with an iron core and be of cylindri 
cal form. I 

To ensure a reasonably“ uniform response be 
tween 300 and 3,000 cycles, for example, the im 
pedancev of the transmitting conductor up to 
3,000 cycles must be primarily resistive and not‘ 
inductive. The resistance of the pick-up coil or 
the re?ected resistance across the secondary of 
the transformer at 300 cycles must .be primarily 
inductive and be shunted by a ?xed resistance 
at least not greater than this impedance, and the 
impedance of this coil at 3,000 cycles, which in 
the case of a coil of a great number of turns may 
be largely dependent on its self-capacity, must 

- be not less than the shunting resistance. 
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Where the ohmic resistance of the pick-up coil 
may be considerable compared with the induc 
tive impedance thereof at some frequencies with 
in a range for which a linear response is required, 
instead of shunting the coil by a resistance alone 
it should be shunted by a resistance and a con 
denser connected in series with one another. 
Thus a condenser 6| can be connected in series 
with the resistance 33, Figure 6, the value of the 
resistance being determined in the same manner 
as previously and the condenser being of such 
value that its impedance bears the same ‘ratio 
to the shunting resistance as the ohmic resist 
ance of’the coil does to the inductive impedance 
of the coil. _ 

If the ohmic resistance of the pick-up coil is 
considerable compared with its inductive im 
pedance over the entire frequency range con 
cerned, then it should be shunted with a con 
denser alone of such value that its impedance 
over the material frequency range is low com 
pared with the resistance of the coil. 

It may be found desirable in some cases to 
increase the effective resistance of the pick-up 
coil by winding it with resistance wire or by con 
necting a resistance in series. 
Volume and tone control may be obtained by 

| 
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varying the resistance and/or the condenser 
shunting said coil and/or the resistance in series 
with the coil, and/or by varying the inductance 
of the coil by means of tapping or any other 
known method. Alternatively deviations from 
linear response may be corrected by any known 
method of tone correction in the transmitter or 
receiver irrespective of where they arise. 
Where the intensity of current in the trans 

mitting conductor falls with frequency, a receiv 
ing apparatus whose pick-up rises with fre 
quency should be employed. As in most cases of 
nerve deafness and in the case of ‘normal hearing 
at high volumes a rising response curve is advan 
tageous A receiving apparatus having this 
characte ' tic ay sometimes be used with ad 
vantage even where the current in the trans 
mitting conductor is substantially independent 
of frequency. 
Such a receiving apparatus may consist of a 

pick-up coil, whose natural resonance is above 
the range of speech frequency e?lciently repro 
duced by headphones, coupled to the input of a 
thermionic ampli?er. The sensitivity of the re 
ceiving apparatus will increase with the size of 
the pick-up coil and the number of turns there 
in, but increasing the size of or number of ‘turns 
in the coil, in general lowers the frequency of its 
natural resonance due to its inductance and self 
capacity. 
For maximum sensitivity the pick-up coil is 

wound so as to have its natural resonance near 
the top limit of the frequency range over which 
a fairly uniform response is required and the coil 
is shunted by a resistance. This resistance 
should, at the resonance frequency, be approxi 
mately equal to the impedance of a pure induct 
ance whose inductance equals that of the pick 
up coil. 
The presence of the shunt resistance not only 

improves ‘the frequency response but greatly re 
duces any tendency to instability on the part of 
the receiving apparatus. 
Where it" is desired to extend the area in 

which e?icient reception of signals may be ob 
tained throughout a town or other desired 10 
cality the transmitting conductor may consist 

_of telephone, telegraph or electric power lines 
already existing or cables installed especially for 
use in connection with the invention. Radio re 
ceiving apparatus, modi?ed by incorporating 
therein or connecting thereto a suitable pick-up 
coil connected for example to_the gramophone 
pick-up terminals of the apparatus, can then be 
employed to receive :‘the signals transmitted. In 
the case of a mains set the pick-up coil should 
however be located at a short distance away from 
the radio receiving apparatus to reduce interfer 
ence picked up from the mains transformer or 
smoothing choke of the set. In this case the coil 
may be of larger dimensions than where it is 
employed with portable apparatus‘ and may be 
mounted so that itcan be turned to obtain maxi 
mum pick-up of speech or other sound with 
minimum pick up of interference. It may con 
veniently be of one or a few turns of heavy gauge 
wire and be coupled to the set through a suitable 
step-up transformer. In this case it will gen 
erally be found desirable to earth the primary. 
A receiving apparatus according to this inven 

tion will also function in stray inductive ?elds 
such as exist in proximity to most electromag 
netic reproducers such as loudspeakers and the 
usual communication telephones or their asso-_ 
ciated transformers. 
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We claim: 
1. In an apparatus for transmitting speech or 

other sounds throughout a limited space by 
means of electro-magnetic induction, a ther 
mionic ampli?er and a transmitting conductor 
coupled to the output of said thermionic ampli 
?er and arranged to form a plurality of loops in 
series with certain loops arranged in clockwise 
relation and other loops in counterclockwise re 
lation, the area enclosed by the series of loops in 
which the current flows in a clockwise direction 
being substantially equal to the area enclosed by 
the series of loops in which the current ?ows in 
a counterclockwise direction, whereby the in 
tensity of the ?eld at a distance is reduced. 

2. A transmitting apparatus according to claim 
1, wherein the median point of the series of 
loops in which the current ?ows in a clockwise 
direction coincides with the median point of the 
series of loops in which the current ?ows in a 
counterclockwise direction. ' 

3. An apparatus for transmitting speech and 
other sounds throughout a limited space by 
means of electro-magnetic induction, comprising 
a thermionic ampli?er, a transmitting conductor 
coupled to said ampli?er and consisting of a 
plurality of loops with certain loops arranged 
so that the ?ow of current therein is in a clock 
wise direction and the other loops arranged so 
that the ?ow of current therein is in a counter 
clockwise direction, and a portable receiver com 
prising a pick-up coil, a thermionic ampli?er and 
a sound reproducing device. 

4. The apparatus claimed in claim 3 wherein, 
for the purpose of volume compression, a resist 
ance, such as an electric lamp, whose resistance 
rises considerably with current, is arranged in 
series with the transmitting conductor. 

5. The apparatus claimed in claim 3, wherein, 
for the purpose of volume compression, the pri 
mary winding of a transformer is placed in series 
with the transmitting conductor, and a resist 
ance, such as an electric lamp, whose resistance 
rises considerably with current, is connected 
across the secondary winding of the transformer. 

6. A modi?cation of the transmitting appara 
tus as claimed in claim 1, wherein said series of 
loops forming the transmitting conductor are ar 
ranged in parallel. . . 

7. An apparatus for transmitting speech and 
other sounds throughout a limited space by elec 
tromagnetic induction, comprising a thermionic 
ampli?er, a looped conductor that extends with 
in the area over which transmission is to take 
place and consists of a plurality of loops with 
certain loops arranged so that the flow of cur 
rent therein is in a clockwise direction and the 
other loops arranged so that the flow of current 
therein isin a counter-clockwise direction, and 
a portable receiving device comprising a ther 
mionic ampli?er, a pick-up coil arranged in a 
low frequency input stage of said thermionic am 
pli?er, and a sound reproducing device. 

8. A receiving apparatus according to claim 7, 
having a response rising with frequency, where 
in the pick-up coil has a natural resonance at 
or beyond the upper frequency of the range of 
frequencies where a rising response is required. 

9. A receiving apparatus as claimed in claim 7, 
wherein the pick-up coil is adapted to be con 
nected to the audio frequency ampli?er of a 
wireless set. 

10. A receiving apparatus according to claim 7, 
wherein the pick-up coil is shunted by a resist 
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ance of such value as to give a substantially uni 
form frequency response. 

11. A receiving apparatus according to claim '7, 
wherein the pick-up coil has a natural resonance 
at a frequency near the upper limit of the fre 
quencies over which a rising response is required 
and a resistance is shunted across the said coil of 
the order or value of the impedance at the res 
onance frequency of a pure inductance of the 
same inductance as that of the pick-up coil. 

12. A receiving apparatus as claimed in claim 
7, wherein the pick-up coil is connected in series 
with the primary winding of a transformer 
whose secondary winding is arranged in an input 
stage of the receiving apparatus, and a resist 
ance is connected across the secondary winding 
of the transformer. 

13. A receiving apparatus as claimed in claim 
7, wherein means is provided to screen the pick 
up coil against electrostatic reaction and in 
terference. 

14. The receiving apparatus claimed in claim 
7, wherein the pick-up coil is shunted by a re 
sistance of such value as to give a substantially 
uniform frequency response. 

15. The receiving apparatus claimed in claim 
7, wherein the pick-up coil is shunted by a re 
sistance and a condenser in series, of such values 
as to give a substantially uniform frequency. 

16. The receiving apparatus claimed in claim 
7, wherein a transformer has connected in series 
with its primary winding said pick-up coil, and a 
resistance, whose re?ected impedance across the 
coil is of the value necessary to give a linear re-' 
sponse with frequency, is connected across a 
winding of the transformer, the secondary wind 
ing being arranged in an input stage of said 
thermionic valve. 

17. The receiving apparatus claimed in claim 
7, wherein a transformer has said pick-up coil 
connected in series with its primary winding, 
and a condenser and resistance in series, whose 
combined re?ected impedance across the coil is 
of the value necessary to give a linear response 
with frequency, are connected across a winding .1 
of the transformer, the secondary winding there 
of being arranged in an input stage of the ther 
mionic ampli?er. 

18. An apparatus for transmitting speech and 
other sounds in a limited space by electro-mag 
netic induction, comprising a thermionic ampli 
?er, a looped conductor that extends within the 

h. 

area over which transmission is to take place 
and consists of a plurality of loops with certain 
loops arranged so that the ?ow of current there 
in is in a clockwise direction and the other loops 
arranged so that the ?ow of current therein is in 
a counterclockwise direction, and a portable re 
ceiver comprising a microphonic speech amplify 
ing apparatus, which normally serves as a deaf 
aid appliance, a pick-up coil which can ‘be 
plugged-in in place of or in addition to the 
microphone, and a sound reproducing device. 

‘19.,A receiving apparatus as claimed in claim 
18, wherein the pick-up coil is adapted to be 
switched in to replace the microphone of a 
microphonic speech amplifying apparatus. 

20. A receiving apparatus as claimed in claim 
18, wherein signals that are received by the 
microphone of said microphonic speech amplify 
ing apparatus and the pick-up coil are simul 
taneously fed to an input stage of the ampli?er. 

21. The receiving apparatus claimed in claim 
18, wherein signals that are received by the 
microphone of the microphonic speech ampli 
fying apparatus and the pick-up coil are simul 
taneously fed to‘separate input stages of the 
ampli?er. 

22. Means for signalling throughout a limited 
space by electro-magnetic induction, comprising 
a transmitting apparatus and a transmitting 
conductor connected to the output of said trans 
mitting apparatus and consisting of a series of 
loops in different planes, certain of said loops 
being arranged so that the ?ow of current there 
in is in a clockwise direction and others of said 
loops being arranged so that the flow of cur 
rent therein is in a counter-clockwise direction. 
and a receiving apparatus that includes a pick 
up coil, a thermionic ampli?er andv a signal re 
producing device. 

23. An apparatus for transmitting speech and 
other sounds throughout a limited space, com 
prising a transmitting system consisting of a 
signalling device, an ampli?er, a looped conduc 
tor of metallic foil arranged in a plurality of 
loops disposed within the area over which trans 
mission takes place, and a freely portable re‘ 
ceiver situated within said limited spaceand con 
sisting of a pick-up coil, a thermionic valve 
ampli?er and a sound reproducer. 
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