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My in Vention relates to fluid compressors and 
more particularly to electro-magnetically driven 
Self-regulating fluid compressors for use in refrig 
erating machines. 
An important feature of the invention resides 

in the provision of a unit comprising the movable 
part of the compressor and an armature control 
ling said movable part, the maSS of Said unit be 
ing Subjected to the action of Such a Spring that 
the natural oscillating frequency of Said unit 
when running idle be lower than that imparted 
thereto by the periodic feeding current and equal 
to the latter when the necessary power for pro 
ducing a certain rate of Compression is added to 
the power of the Spring. 
The advantage of this arrangement resides in 

that the stroke of the movable part of the Con 
pressor (for instance the piston), alutomatically 
increases with the rate of compression. 
In the machine described heretofore, the nat 

ural frequency of the unit comprising the WeightS 
and the spring is regulated so as to be in reso 
nance with the frequency of the feeding current. 
When the machine runs idle, the amplitude tends 
to assume an excessive Value, and Various means 
have been described for avoiding this inconven 
ience. Furthermore, various processes have been 
described for regulating the power while run 
ning. 

It is an object of my present invention to auto 
matically attain those results in the simplest Way. 
The strain of the compression produces in the 

oscillating movement of the system maSS-elastic 
power not only a damping effect which would low 
er their own frequency, but also a power which, 
in the second half of the compression, Will be 
added to that of the resilient blade, and which 
consequently increases the natural frequency of 
the system. This fact is in accordance With the 
fundamental theory of harmonic oscillations 
whose differential equation is 

where the frequency increases with K. 
In order to use this property according to ny 

invention, the natural frequency of the Weights 
and of the spring power is regulated in Such a 
way that the natural frequency of the System be 
substantially lower than that which is imparted 
thereto by the driving current. When idle run 
ning, for instance at the beginning of the Opera 
tion, the amplitude is small because of the fre 
quencies being out of phase, but it increases ac 
cording as the rate of compression is raised, and 
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finally will reach to the resonance and conse 
quently to the maximum of amplitude and power 
for the maximum foreseen rate of compression. 
In the refrigerating machines, the following 

result is obtained: 
When the ambient temperature is compara 

tively low (15 C. for instance) the pressure with 
in the condenser is low, the rate of compression 
is Small and so is consequently the amplitude, 
thus realizing saving of feeding current and of 
Wear of the apparatus. According to the ambient 
temperature rising, the rate of compression in 
CreaSeS and SO does the amplitude and the mass 
is dimensioned in Such a way that the maximum 
amplitude occurs at the maximum foreseen am 
bient temperature. The construction shownhere 
in has for its object to create throughout the coils 
a reVersal of the direction of the induction flux 
produced by the magnets, thus obtaining an in 
duced electromotive force as high as possible. To 
this end there are provided two resilient blades 
each of which carries two permanent magnets 
Whose magnetic axes are parallel and opposite in 
direction and which successively penetrate at 
each half-period into the magnetic circuit. 
The accompanying drawings represent, by way 

of examples, one embodiment of the invention. 
Fig. 1 is an elevational view of an electromag 

netically driven gas compressor taken from a 
plane, the trace of which is the line I-I on Fig. 
3, and including an axial section of the cylinder 
of Said compressor. 

Fig. 2 is a Side elevational view thereof. 
Fig. 3 is a horizontal section thereof, being 

taken online III-III of Fig.1. 
The gas compressor shown in the Figures 1 to 

3 Comprises a base plate to which are secured 
tWo resilient blades 2 and two brackets 7 carry 
ing the laminated field frame of an inducing field 
magnet 24. To the top of these brackets is fas 
tened a compressor cylinder 8 containing two pis 
tons 3 Symmetrically connected each of them by 
a flexible rod 4 with one of the resilient blades 
2. At its median portion, the cylinder 8 is pro 
Vided With a suction valve 9 and a delivery valve 
10. The Weights 2 are calibrated in such a Way 
that the natural period of oscillation of the blades 
2, together with the corresponding weights 2 
and pistons 3, be lower than that which is im 
parted thereto by the inducing field magnet 24. 
The field magnet 24 comprises two parallel and 

opposite portions 5, 6, each of which is cut by 
an air-gap with polar faces 7, 8, 9, 20, re. 
Spectively, Substantially at right angles to the 
main direction of the flux through the said air 
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gaps. Each of the resilient blades or leaf-springs 
carries two permanent magnets 22 and 23 whose 
axes of magnetization are parallel to one an 
other but opposite in direction. These, magnets 
22-23 and the corresponding leaf-springs 2 are 
adapted to oscillate in the air-gaps in a direction 
parallel to the polar faces 7, 8 and 19, 29. 
The inducing field magnet 24 is energised by 

alternating current of predetermined frequency 
flowing through the coils 25 and 26, so that both 
the magnets 22 simultaneously penetrate into the. 
air-gaps of the inducing field magnet at a given 
half period. In the subsequent half period, both 
the magnets 23 penetrate simultaneously there 
into. As the magnetic axes of these magnetS are 
opposite in direction, the flux will be reversed 
throughout the coils thus producing a high in 
duced electro-motive force and substantially in 
creasing the power and the efficiency of the com 
preSSOr. 
A further advantage of this construction re 

sides in that the magnets are always Solicited in 
the very direction where the fiux produced by the 
coils tends to increase the flux which passes 
through them, that is to increase their magnetiza 
tion. The demagnetization by accidental exceSS 
of intensity within the field-magnets will thus be 
made impossible. 
What I claim is: 
1. In an electro-magnetically driven fluid com 

pressor, the combination of a frame, an inducing 
field magnet secured to said frame and having 
two parallel and opposite portions, each of which 
is cut by an air-gap with polar faces Substantially 
at right angle with the main direction of the flux; 
said field-magnet being energizable by alternat 
ing current of predetermined frequency; a pair 
of leaf-springs secured to said frame by One of 
their ends, each leaf-spring being adapted to 
oscillate in a corresponding air-gap, in a direction 
substantially parallel to said polar faces; a pair 
of permanent magnets carried by each leaf 
spring, said permanent magnets having their 
magnetic axes parallel to the flux in the corre 
sponding air-gap, but opposite in direction. With 
respect to each other; a compressor cylinder for 
gaseous fluid secured to the frame, two Spaced 
pistons reciprocally mounted in Said cylinder and 
Symmetrically connected to one of the said leaf 
Springs; a suction pipe and a delivery pipe com 
municating with the middle part of the cylinder 
between the two pistons, the Weights and sizes 
of the novable unit constituted by the leaf 
Springs With permanent magnets, pistons and 
their connections, being determined in Such a 55 
manner that the natural frequency of Oscilla 
tion of Said unit, by no delivery pressure in the 
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cylinder, be less than that of the alternating 
current, said natural frequency increasing when 
the rate of compression increases So as to become 
almost equal to the frequency of the alternating 
Current. 

2. An electro-magnetic reciprocating motor 
comprising in combination: a frame, an induc 
ing field-magnet Secured to said frame and hav 
ing two parallel and opposite portions, each of 
Which is cut by an air-gap with polar faces sub 
Stantially at right angle with the main direction 
of the flux; Said field-magnet being energizable 
by alternating current of predetermined fre 
quency; a pair of leaf-Springs Secured to said 
frane by one of their ends, each leaf-spring be 
ing adapted to OScillate in a corresponding air 
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gap, in a direction Substantially parallel to said 
polar faces; a pair of permanent magnets car 
ried by each leaf-spring, Said permanent magnets 
having their magnetic axes parallel to the flux 
in the corresponding ail-gap, but opposite in di 
rection With respect to each other; the relative 
arrangement of the permanent magnets in the 
air-gaps and the flux in the latter being such that 
at a given half period of the alternating current, 
two of the permanent magnets are simultaneous 
ly attracted to the centre of Said air-gaps, and 
the other tWO magnetS, pushed away from Said 
air-gaps, these notions being reversed at the 
next half-period; means for adjusting the naturai 
frequency of OScillation of the movable unit 
constituted by the leaf-Springs. With their perma 
nent magnetS. 
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