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1 Claim. (Cl. 175-182) 
“ This invention has for its object a. process of 

‘ and devices for detecting metals, metal objects, 
' ores, and minerals, for instance deposits of ores, 
buried, submerged or ?oating metal objects, etc. 

'5‘ For performing the above stated object, it has 
been proposed to use the e?ects oi’ electro-mag— 
netic induction in a single or‘ in several coils, 
fed with pulsating or with alternating current 
and displaced over the area to be searched or 

10 prospected. For instance one coil, constituting a 
primary circuit, creates a varying electro-mag 
netic ?eld; a second coil, constituting a second 
ary circuit, is connected to a detecting device 
such as a telephone; the two coils are adjusted 

u reciprocally in a neutral area so that no sound ' 
is heard in the telephone. Then by displacing 
the system ‘thus adjusted, any metallic mass in 
the vicinity produces ‘in the electro-magnetic 
?eld a change that induces in the secondary cir- _ 

g0 cuit, a current detected by the telephone or other 
means. Or a single coil is connected to a source 
of alternating current of audio frequency and, 
through a diiferential transformer, to ampli?ers 
and to a telephone. The magnetic ?eld emanat 

25 ing from the said coil induces in the masses of 
metal reached by said ?eld, eddy currents which 

' react upon the emitting circuit and create there 

in t(‘:isturbances which are ampli?ed and de 
ec d. - ~ 

30 Another process has consisted in sending con- \ 
tinuous or alternating current in the ground and 
measuring the electro-magnetic‘ ?eld thus pro 
duced, but this method is in?uenced by the nat~ 
ural earth ‘currents and electro-magnetic ?elds. 

35 The present invention is based upon the meth~ 
‘ od of producing from an electrically and electro- 
magnetically equilibrated circuit and'in the area 
to be prospected, an emission of ether or Hertz 
waves which are unaffected by electrical and 

40 earth currents and which, when encountering 
a metal, an ore, a metallic mass. etc., induce 
therein Foucault currents which react on the 
said equilihrated circuit and destroy the equilib 
rium thereof. - ' , 

45 In the way of a device for putting the above 
. process in practice, I constitute an electrically 
or electrol-magnetically equilibrated system, 
which may be for instance a Wheatstone bridge, 
two-sides or which will consist of adjustable ca 

50 pacities and resistances and the two others of 
solenoids or coils; the diagonal of the bridge con 
sisting of a galvanometer, a telephone or any 
other current-detecting instrument. ‘A valve, 
connected to a portable source of electrical cur 

55 rent, is connected to both solenoids or coils in 

‘be reinforced by an amplifier 8. 

such a. manner as to generate a modulated cur 
rent and thereby emit from the solenoids or 
coils ether waves. By means of the adjustable 
capacities and resistances I am able to establish 
a stable. equilibrium in the system or wheat- 5 
stone bridge, for a neutral ground, i. e. contain 
ing no metals. If the device thus equilibrated 
is carried in some place wherein the ether waves 
can be directed towards a metal or metallic mass, 
the detecting. instrument such as the telephone 10 
connected to ampli?ers, will immediately signal 
ize the existence of the said metal or metallic 
mass. - . ~ 

I will now have reference to the‘ appended 
drawing, which shows a form of realization oi’ 15 
the invention by'means of a Wheatstone bridge 
and in which: 

Fig. 1 is aschematic view of the connections, 
Fig. 2 is a schematic view of the apparatus. 
I have designated by numerals l and 2 two an 

insulated windings or solenoids which constitute 
two sides of a Wheatstone bridge; the two other 
sides of which, designated by 3 and 4, contain 
adjustable resistances and capacities 5, whereas 
the diagonal 6 of the bridge passes through a 25 
telephone ear-piece l, in which the current will 

9 is a valve. 
fed by ‘a source of current It, and producing a 
modulated current. ' 

The mounting of the Wheatstone bridge is evi- 30 
dently given by way of example, any other elec 
trically or electro-magnetically equilibrated sys 
tem being suitable. Practically the apparatus is 
mounted in an insulated case It (Fig. 2) con 
taining also the source of current Hi. This case 35 
carries externally the terminals I! from which 
_wires I 3 lead to the coils or solenoids I, 2. . The 
latter are in the shape of ?at windings carried 
by a central insulating rod It on a, cross I 5 to 
allow ‘displacement of the coils. The case ll 40 
carries the terminals of the telephone ear-pieces 

’ 1, and the knobs l6, ll for adiustingrespectively 
the capacities and the resistances.‘ It may also 
be ‘provided-with all .the other usual apparatus 
or instruments for veri?cation. i8 designates 45 
the valves of the receiving system. 

It it-is intended, for instance, to prospect a 
ground with the object of ?nding buried engines 
of war, the apparatus is ?rst equilibrated in such 
a manner that on a neutral soil (containing no 50 
metals at the depths contemplated and for which 
the modulated current and the modulation there 
of have been regulated) the ear-pieces ‘I give no 
sound; then the windings i and 2 or only one 
of them, are carried over the ground to be pros- as 



10 

20 

2 
pected. "As soon as one approaches to a spot 
under which there is, inside the limit of depth > 
for which the modulating current has been reg 
ulated, a metal object, the ear-pieces ‘l begin to 
vibrate, and the sound will become maximum 
when the operator will be exactly in the vertical 
axis over the buried metal object. 
The process and the apparatus may receive 

very numerous applications, for instance, in 
archaeological researches, for exactly locating 
metal objects and therefore buried monuments, 
for ?nding deposits of ore, submarine wrecks, 
sunken or buried cables, etc., the detection of 
buried or sunken metal bodies having been made ' 
as speci?ed above, the location thereof may- be 
found out‘ trigonometrically, solving a triangle 
the base of which is known (distance between the 
solenoids) and the two adjacent angles are also 
known, being determined between the said base 
and the axis of the ?ux of ether waves emitted 
from each solenoid for obtaining no sound in 
the ear-pieces. _ 

It will be pointed out that the apparatus ac 
cording to this invention does not require the 
use of sounding-rods'to be placed in the ground, 
nor of electrodes; the solenoids must be displaced 
over the ground but must not come into contact 
with. the ground. No electric current is sent into 
the ground as in known processes, and by the 
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fact that ether waves are utilized, only a very’ 
small power of emitting current is required; 
therefore the apparatus is comparatively small; 
the case M and all the accessories may be car 
ried with a shoulder-belt. The process will allow 
‘to detect for instance a small plate of any metal 
having 100 square‘cm. at two meters under the 
ground by means of an emitting current of one 
milliwatt. ~ - 

Having now fully described my said invention, 
what I claim and desire to secure by Letters 
Patent, is: _ . 

A portable apparatus for detecting hidden 

the electrical detecting circuit, and two flat bob 
bins, forming two sides of said‘ Wheatstone 
bridge, and independently displaceable in the 
area to be prospected, the two other sides of said 
Wheatstone bridge comprising means for adjust~ 
ing the electrical circuit in ‘a state of equilibrium, 
a source of current connected to the outer ter 
minals of said bridge and adapted to produce an 
emission. of ether waves from said ?at bobbins, 
and means connected ‘in diagonal in the bridge 
to detect reaction produced by said ether waves 
reaching a metallic mass. 
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,metals, metal objects, and ores, comprising in ' 
“combination a Wheatstone bridge constituting 


