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This invention relates to vibrators wherein the vibra 
tion is obtained by turbulent ?uid ?ow. 

In the testing of different devices such as electronic 
components, it is desirable to use a vibrator that pro 
duces a broad band of frequencies and that is free of 
magnetic ?elds. Although vibrators which produce a 
single frequency are useful for certain applications, they 
do not produce vibrations which resemble the random 
vibrations of many frequencies encountered by the 
device in use. 
The vibrator of this invention comprises an elastically 

mounted holder for the device to be tested and means 
for causing a turbulent jet of ?uid to be directed against 
the holder. 
An object of this invention is to provide a vibrator 

producing a broad band of frequencies which is free of 
magnetic ?elds. 

Other objects are to achieve the above with a device 
that is sturdy, simple, and reliable, yet cheap and easy 
to manufacture. 
The speci?c nature of the invention as well as other 

objects, uses, and advantages thereof will clearly appear 
from the following description and the accompanying 
drawings which is an axial section of a vibrator in 
accordance with this invention. 

In the embodiment illustrated a nozzle 10 is attached 
by threads 12 through hole 13 in blind ?ange or plate 
14. The blind ?ange is attached in a customary manner 
to a frame which in this case is a standard ?anged pipe 
T 16. The nozzle 10 has a bore of diameter d. The 
outlet end 18 of the nozzle extends into the T, while the 
other end 20 protrudes out of the T for connection to 
a source 21 of ?uid under pressure. The amount the 
nozzle extends into the T may be adjusted by screwing 
the nozzle relative to the blind ?ange 14. The opening 
22 of the T 16 opposite the blind ?ange 14 is closed 
with a diaphragm 24 of ?exible material such as fabric 
reinforced rubber. The diaphragm is clamped in place 
by ring 26 bolted to the ?ange of opening 22. The third 
opening 28 of the T is left open for the escape of the 
?uid. Holder 30 comprises a bracket 36 attached to 
the center of the outside of diaphragm 24 and attaching 
bolt 32. The device 34 to be tested is attached to 
bracket 36 by any appropriate means. 

In operation, when a ?uid under pressure passes 
through the nozzle 10 it is accelerated, preferably to a 
turbulent ?ow condition. As the jet of ?uid passes 
through the air to impinge upon the head of bolt 32 of 
the holder it is further broken up by friction with the 
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air. If the ?uid is a liquid, the surface tension has an 
effect upon the random ?uctuation with which the jet 
will strike the holder. The ratio of the distance s from 
the nozzle to the holder compared to the diameter d of 
the nozzle is important and should be great (about 50 
to 1) so that the jet will break up into random ?uctua~ 
tions. The pressure of the. ?uid at the source, the 
density and surface tension of the ?uid, the diameter and 
length of the nozzle, the distance of the nozzle to the 
holder, and the characteristics of the ?exible mounting 
of the holder, all may be varied to obtain different magni 
tude and frequency distribution of vibration. 

It will be apparent that the embodiment shown is only 
exemplary and that various modi?cations can be made 
in construction, materials, and arrangement within the 
scope of the invention as de?ned in the appended claims. 

I claim: 
1. A vibrator comprising in combination: a frame, a 

holder for a device to be vibrated, a ?exible member 
?exibly attaching said holder to said frame, a source of 
?uid under pressure, a nozzle means attached to said 
source and said frame for accelerating ?uid from said 
source to a turbulent ?ow condition, said nozzle means 
being placed so that the turbulent ?ow of liquid impinges 
against said ?exible member, said nozzle means including 
a nozzle having a bore whose diameter is less than $30 
of the distance from said nozzle to said diaphragm. 

2. A vibrator comprising in combination: a frame, a 
diaphragm of ?exible material attached to said frame, 
a holder for a device to be vibrated attached to said 
diaphragm, a source of ?uid under pressure, a nozzle 
means attached to said source and said frame for accel 
erating ?uid from said source to a turbulent flow condi 
tion, said nozzle means being placed so that the turbulent 
?ow of ?uid impinges against said diaphragm, said nozzle 
means including a nozzle having a bore whose diameter 
is less than 1/50 of the distance from said nozzle to 
said diaphragm. 

3. A vibrator comprising in combination: a hollow 
pipe T having three openings, means coupled to said 
T for closing the ?rst of said openings, a diaphragm 
of ?exible material attached to said T and closing the 
second of said openings, a holder for a device to be 
vibrated attached to said diaphragm, a nozzle means at 
tached to said source and extending through said ?rst 
means for accelerating ?uid from said source to a turbu 
lent ?ow condition, said nozzle means being placed so 
that the turbulent ?ow of ?uid impinges against said 
diaphragm, the third opening of said T being left open 
for the escape of said ?uid after impinging on said 
diaphragm, said nozzle means including a nozzle having 
a bore Whose diameter is less than M50 of the distance from 
said nozzle to said diaphragm. - 
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