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1 
This invention relates to the examination or 

treatment of solid bodies by elastic waves. 
It is known that the transmission of certain 

elastic waves through gaseous media such as air 
is eiîected only with a great diminution of the 
intensity of the transmitted waves. More es 
pecially in the case of air, the diminution of in 
tensity is so great, particularly for waves of high 
frequency, that it is possible to consider, in prac 
tice, that these elastic waves are not transmitted 
from one body to another by the intermediary 

of air. 
Certain elastic waves, for example sonorous or 

ultra-sonorous waves, can be utilized for the ex 
amination of various bodies in order to predeter 
mine the possible defects, without destroying the 
shape or the material of these bodies. Similarly, 
certain ofthese waves can be employed for the 
treatment of materials or bodies, particularly dur 
ing the elaboration of a material with a view to 
a well defined use in a future utilization. 
The examination or treatment of these bodies 

is effected by placing the body to be subjected to 
the elastic waves between an emitter device and 
a receiver device of these elastic waves, or sim 
ply in front of a device emitting such waves. For 
example, in the case of ultra-sonorous elastic 
waves, the emitter and receiver devices can be 
constituted by piezo-electric quartz crystals. 
The passage of the elastic waves from the emit 

ter device to the receiver device, through the 
body to be examined or treated, is greatly lim 
ited, or even in practice prevented, by any nlm 
of gas which may exist between the body and 
the emitter and receiver devices, by reason of 
the bad contact between these elements. Apart 
from the exceptional case where the emitter and 
receiver devices can be cemented against the body 
to be subjected to the elastic waves, it may be 
considered that the transmission of these waves 
is practically stopped by any solid-gas surface 
of separation. 
The same applies for any liquid-gas surface of 

separation. 
Many liquids possess properties such that they 

transmit the elastic waves without too much 
damping and that the intensity of these waves 
at reception remains within a region accessible 
in practice. 

It has already been proposed, in order to im 
prove the transmission of these elastic waves, to 
plunge the emitter device, the body to be exam 
ined or treated, and the receiver device, these 
three elements constituting an assembly, into a 
bath of suitable liquid. It is evident that this 
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2 
solution is admissible in practice only for a small 
number of applications. In particular, this man 
ner of procedure is not to be contemplated when 
it is a question of industrial control by elastic 
waves of metallic constructional parts, such as 
boilers and roofing or bridging elements. 
There have likewise been recommended sprin 

kling devices ensuring a liquid continuity between 
the body to be treated or examined and the emit 
ter and receiver devices. This solution presents 
the drawback of wasting the liquid »use and soil 
ing the sites where the operation takes place, 
without speaking of the necessary cleaning re 
quired by the emitter and receiver devices after 
each operation. 

All these arrangements, therefore, do not pre 
sent a practical character and cannot be contem 
plated for a routine industrial use of the exam 
ination or treatment by elastic waves. 
The present invention has for its object a meth 

od allowing of transmitting elastic waves, for ex 
ample sonorous or ultra-sonorous waves, from a 
device emitting these elastic waves to a body 
destined to be examined or treated by these elas 
tic waves, or from that body to a device receiv 
ing these same waves, without the transmission 
of the waves undergoing too great a coeñicient 
of damping. 
The invention consists in principle of inter 

posing between the device emitting or receiving 
the elastic waves and the body to be examined 
or treated, a liquid transmitting these waves well, 
in immediate contact with the emitter or receiver 
device, and limited on the side of the body by a 
liexible and distended wall which can conven 
iently adapt itself to the surface of this body with 
out there existing an irregular or substantial 
layer of gas or vacuum in the path of the waves, 
this flexible wall being swollen to protuberant 
shape by the internal pressure ci the liquid. 
This flexible, liquid-backed wall is thus dis 

tended to bulging or protuberant shape and solves 
the important problem of how to obtain elîec 
tive contact between the ñexible wall and the 
surface of the material or body to be examined 
or treated, because any layer of air between the 
emitter or receiver and the said material or body 
is thereby obviated or greatly reduced. 
The flexible and distensible wall may be com 

posed of any suitable material, such as indiarub 
ber, capable of bulging under the pressure of the 
liquid and of transmitting the waves utilized, 
without absorbing them or damping them down 
in their passage. 
The contact between the wall and the body to 
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be examined or treated can be further improved 
by slightly moistening this body with a liquid, 
particularly water. It is even possible to carry 
out this moistening of the body interposed be 
tween the devices emitting and receiving the 
elastic waves by providing a slightly permeable 
flexible wall, thus moistening the body to be 
examined with an oozing ñlm of the liquid trans 
mitting well the elastic waves. 
The assembly of the device emitting or receiv 

ing the elastic waves, the liquid under pressure 
transmitting these waves, and th'e‘flexible, dis 
tended and preferably slightly permeable Wall, 
can be mounted in aA turgescent feeler apparatus 
intended to be applied against the surface of the 
body to be examined or treated. 
The invention is hereinafter described with 

reference to the accompanying diagrammatic 
drawings, in which: 

Fig, 1 represents in its simplest form an em 
bodiment of the improved feeler apparatus; all 
detail not necessary to the comprehension of the 
spirit of the invention has been deliberately ne`g~ 
lected. 

Fig. 2 represents an example of the application 
of the improved apparatus. 

Fig. 3 represents a feeler provided with regu 
lating means. . 

Referring to Fig. l of the drawings, I designates 
the device emitting or receiving the elastic waves, .l 
for example a piezo-electric quartz crystal; 2 
designates the ilexible and distended wall in 
tended to be applied against the body to be cX 
amined or treated; 3 designates the liquid for 
transmitting elastic waves between the device I 
emitting or receiving these same waves and the 
wall 2; i designates the connecting member be 
tween I and 2, this member forming a container 
for the liquid -3. 

Fig. 2 of the drawings represents the applica 
tion to the examination of a piece of material in 
cluding a possible flaw, of two turgescent feelers 
according to the invention. In this ñgure, E and 
R designate respectively the elastic wave emitting> 
and receiving devices; M designates the material 
under examination, with the possible flaw indi 
cated at D; and I, 2, 3 and 4 designate the same 
elements as in Fig. 1. 5 designates a suitable de 
vice for producing electrical oscillations to cause 
resonance of the piezo-electric crystal I of the ` 
emitting device E; Whilst 8 designates a suitable 
measuring device for registering the reception of 
the elastic waves by the receiving'device R. 
The iiexible walls 2 of the emitting and receiv- ' 

ing devices E and R are such that they ñt per 
iectly against the surface of the material M, 
preferably with the interposition of a ñlm of 'liq 
uid which is a goed conductor of the elastic 
waves, such nlm being obtained by permeation 
or sweating through the walls 2. 
The turgescent feeler apparatus according to 

the invention can also be provided with any 
means suited for taking up automatically any'loss 
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4 
of liquid transmitting the elastic Waves, Whether 
by leakage between surfaces in imperfect contact, 
or through the permeable ñexible wall. ' 

It can also be provided with any suitable device 
intended to vary the pressure of the liquid trans 
mitting the elastic waves, in order to regulate at 
will the distended and ilexible wall and thus the 
degree of turgescence of the feeler apparatus in 
tended to press against the body to be examined 
or treated by the elastic waves. 

Fig. 3 of the drawings represents one of the 
feeler devices provided with such regulating 
means, In this ñgure, I, 2, 3 and 4 designate 
the same elements as in the preceding ñgures; 
G is a manometer gauge for measuring the pres 
sure of the liquid transmitting the elastic Waves; 
VT is a regulating valve, the setting of which can 
be altered in order to vary the degree of protu 
berance of the flexible wall 2; PYD is a pump 
drawing liquid from a reservoir and forcing it 
into the container yll for transmitting the elastic 
waves, the delivery of the pump being regulated 
by the valve VT; VPR is a discharge valveallow 
ing the release of liquid 3 from the container 4 
back to the reservoir. 
What I claim is: . 

1. In the art of applying elastic waves to a ma 
terial object, a feeler comprising a container, a 
flexible wall and a wave emitter forming compo* 
nent parts of said container, a liquid filling said 
container between said wall and saidemitter, 
said wall being slightly permeable by said liquid 
and adapted to make close and liquid-moistened 
contact with said object, and said liquid being a 
good transmitter of elastic waves. 

2. In the art ci applying elastic waves to a ma 
terial object, a turgescent feeler comprising a 
container, a protuberant flexible wall and a wave 
emitter forming component parts of said con 
tainer, and a liquid under pressure ñlling said 
container between said wall and said emitter, 
said wall being swollen to protuberant shape by 
the internal pressure of said liquid and being also 
slightly permeable by said liquid in order to make 
close and liquid-moistened contact with said ob 
ject, and said liquid being a good conductor of 
elastic Waves. 
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