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[57] ABSTRACT

A metal detector is proposed, in which field coils and
receiving coils are arranged on either side of a zone to
be monitored. In order to bring about a more uniform
sensitivity distribution within the zone to be monitored,
alternately the field coil on one side and the field coil on
the other side is excited for radiating a magnetic field.

4 Claims, 2 Drawing Sheets
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METAL DETECTOR FOR DETECTING METAL
OBJECTS

BACKGROUND OF THE INVENTION

The present invention relates to a metal detector for
detecting metal objects according to the preamble of
claim 1.

Metal detectors are used in numerous different fields
and are based on the measurement of changes to the
electromagnetic field, which are brought about by
metal objects located in a zone to be monitored. Metal
detectors are used in the security field, for checking
passengers at airports and for checking visitors in par-
ticularly highly protected buildings or installations
Metal detectors are also used for a wide range of pur-
poses in industry.

DE-OS 32 28 447 discloses a metal detector for de-
tecting metal objects, in which a field coil is excited in
pulsed manner and the field influencing is determined
and/or measured by two receiving coils connected back
to back and a series-connected evaluation means. partic-
ularly when used in so-called door frames, through
which pass the persons to be checked, a metal object to
be detected can be either moved very closely passed the
field coil or the receiving coils. However, as the sensi-
tivity decreases with increasing distance from the re-
ceiving coils and reaches its minimum at the field coils
in this arrangement, different test signals can occur in
the receiving coils as a function of the position of the
metal object.

SUMMARY OF THE INVENTION

The problem of the present invention is to obtain a
more uniform sensitivity within the zone to be checked.

According to the invention, this problem is solved by
the features given in the main claim. On two opposite
sides of the zone to be monitored are arranged in each
case one field coil and receiving coils, the receiving
coils of one side being intended for the reception and
evaluation of the magnetic field, which is produced by
the field coil on the opposite side. The field coils and the
in each case facing receiving coils can be successively
activated in short time intervals for measurement in
pulse operations, so that in corresponding alternations
the maximum sensitivity firstly occurs on one side and
then on the other. It is also possible to simultaneously
pulsate both field coils and then the receiving coils are
also simultaneously actively connected.

The interconnected receiving coils of each side, as
well as the field coils can in each case be connected to
a resonant circuit, so that a pulsed excitation of the field
coil leads to a decaying oscillation and a corresponding
decaying magnetic field. The receiving coils form a
tuned resonant circuit, which is tuned to the transmit-
ting frequency.

The receiving loops on each of the two sides of the
zone to be monitored are essentially arranged in the
same plane as the spatially associated field coil and
subdivide the surface surrounded by the field coil into
two identical, juxtaposed halves. A person to be
checked passes through the monitored zone in such a
way that he initially moves passed one receiving coil
and then passed the receiving coil next to it. The cur-
rents induced in the receiving coils are compared in the
evaluation means and are indicated or released a signal
on exceeding a threshhold value.
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2

In order to avoid damping of the exciting field, the
receiving coils can be separated on the output side for as
long as the field coil spatially associated therewith radi-
ates a magnetic field. In this case only the receiving
coils facing the corresponding field coil are activated.

In place of separate field coils, it is also possible to use
two juxtaposed loops both as field coils and as receiving
coils. For radiating the magnetic field, the loops are
then connected in series, whilst in receiving operation
they are oppositely connected.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention is described in greater detail hereinaf-
ter relative to non-limitative embodiments and the at-
tached drawings, wherein show:

FIG. 1 A simplified known circuit.

FIG. 2 The block circuit diagram of a metal detector
according to the invention.

FIG. 3 A construction modified with respect to the
coils.

FIG. 4 An arrangement with separable receiving
coils.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

In the case of the known metal detector shown in
FIG. 1, the zone Z to be monitored is bounded by lat-
eral, interrupted lines. On one side there is a field coil
L1, which together with a capacitor C1 forms a reso-
nant circuit, which is pulsated in time intervals by
means of an amplifier 1. On the other side are provided
two receiving coils L2, L3 which are connected back to
back and which also form a resonant circuit together
with a capacitor C2. A measuring amplifier 2 supplies
the signals occurring on the reception side to an evalua-
tion means 3, which provides an analogue reading or
supplies a signal on exceeding a threshold. An arrow B
indicates the movement direction of the persons to be
monitored or the metal objects to be detected.

The block diagram circuit shown in FIG. 2 shows a
metal detector, in which on either side of zone Z there
is a field coil F1, F2 and two receiving coils E11 and
E12, E21, E22. The field coils are alternately excited by
exciting pulses to radiate a magnetic field by means of a
changeover switch S1 and following amplifiers V1 and
V2. A central control unit CPU for this purpose con-
trols a pulse generator I which, at its output and via
switch S1, supplies field coil F1 with exciting pulses
across amplifier V1. If the central control unit CPU
brings switch S1 into the other, not shown position,
then the next exciting pulse passes across amplifier V2
to field coil F2. The signals received at receiving coils
E11, E12, E21, E22, which are in each case oppositely
connected are supplied across differential amplifiers
D1, D2 to an evaluation means 3. The test signals trans-
mitted by differential amplifiers D1, D2 to evaluation
means 3 can be processed alternately or simultaneously
in evaluation means 3. As a function of the particular
application, it is also possible to process the sum of the
test signals in evaluation means 3 and display the same.

It is also possible to separate on the input side differ-
ential amplifiers D1 and D2 during the times when the
spatially associated field coil radiates a magnetic field.
This possibility is indicated in FIG. 4 by a controllable
switch S2. For ease of representation in FIG. 4, field
coil F1 and receiving coils E11, E2 are shown below
one another, but in reality the loops of receiving coils
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E11, E12 cover the surface enclosed by the loop of field
coil F1, as shown in FIG. 2.

FIG. 3 shows a special arrangement of receiving coils
E11-E22, which are so connected to transformers T1,
T2, that the coils connected in series act as field coils
F1, F2 on feeding in via amplifiers V1, V2, whilst the
same coils are oppositely coupled by means of trans-
formers T1, T2, so that there differential voltages are
supplied to the inputs of differential amplifiers D1, D2.
The current path in the coils and the voltage drop at the
transformers is indicated on the left-hand side by ar-
FOWS.

The capacitors C1, C2 indicated below the coils can
be provided if a resonant circuit together with the asso-
ciated coils is to be formed and as is the case with the
circuit shown in FIG. 1.

It is also pointed out that FIG. 4 only shows one
arrangement with field coil F1 and receiving coils E11,
E12, although an arrangement according to FIG. 2 is
provided on both opposite sides of the zone to be moni-
tored. It is fundamentally also possible to provide an
arrangement according to FIG. 4 on only one side of
the zone to be monitored, in which the receiving coils
E11, E12 directly associated with field coil F1 are used
for detecting the magnetic field change caused by the
metal object. Such an arrangement can more particu-
larly be used if for space reasons, it can be insured that
the metal objects will pass very close to the coils. If
widely differing sensitivities can be allowed, such a
one-sided arrangement can also be used for monitoring
wider zones.

What is claimed is:

1. A metal detector for detecting metal objects which
may be used as part of a door frame through which
people pass, said detector comprising:
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a first field coil and two receiving coils positioned on
a first side of a zone to be monitored;

a second field coil and two additional receiving coils
positioned on a second side of said zone opposed to
said first side;

each said field coil being activated by a means for
exciting short pulses; and

evaluation means connected to said receiving coils
for indicating the presence of a metal object within
said zone being monitored,

wherein said first field coil radiates a first magnetic
field to be received by said additional receiving
coils on said second side and said second field coil
radiates a second magnetic field to be received by
said receiving coils on said first side and wherein
said field coils are activated in at least one manner
selected from the group of simultaneous activation
of said field coils and successive activation of said
field coils in short intervals.

2. A metal detector according to claim 1 wherein
each field coil is formed by a spatially associated trans-
mitting loop having a desired area and each said receiv-
ing coil surrounds an area equal to approximately half
of said loop area and wherein said receiving coils on
each said are juxtaposed with respect to each other.

3. A metal detector according to claim 1 which fur-
ther comprises means for separating the pulses received
by each receiving coil on one of said sides.

4. A metal detector according to claim 1 wherein said
field coil and said receiving coils on each said of said
zone are formed by two juxtaposed loops, said loops
serving as said field coil when connected in series and
serving as said receiving coils when oppositely con-
nected.



