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 'UNITED STATES PATENT OFFICE.

OLIVIER EMILE LEVILLY, OF PARIS, FRANCE:

v EXPANSIONfREGULATOB FOR REFRIGERATIN G-MACHINES.

No. 898,176.

To all whom 4t may. concern: . ‘
Be it known that I, Orivier Eme
LeviLLy, citizen of the French Republic, re-

siding at Paris, France, have invented cer-

tain new and useful Improvements in Ex-
pansion - Re%:lllators for Refrigerating - Ma-~
chines, of ‘which the following is a specifica-

. This invention relates to an expansion

regulator for refrigerating machines, the con--

struction of which is improved in such a
manner that the apparatus works without
successive shocks and vibrations and further
that its action is made dependent—in a cer-

tain measure—on the pressure -which exists .

in the circulatory system for the volatile

liquid.

In the accompanying drawings the im--

proved apparatus is shown in Figure 1 partly
m section. Fig. 2 shows in end elevation the
shaft and cam for. the normal operation of
the valve for the inlet of the volatile liquid.

The liquefied gas on its way from the reser-

. voir to the expansion-radiator, (which are
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both not shown in the drawings,ﬁ passes
through the valve chamber m, which is con-
nected with the reservoir through the coup-
ling h and with the ex yansion - radiator
through the coupling 4. The valve consists
of a valve rod £ provided with orifices w..
The valve is kept closed through spiral
spring g. The valve is operated from the
compressor through a shaft 9 with cam 8.
Said cam 8 consists of a disk with two eccen-
tric projections and imparts one motion to
the valve-rod at each half revolution of the
shaft: - 2
The valve rod is made in four parts, the
bottom-part %, with the orifices w for the
passage of the volatile liquid, the top part o
which has a roller v at its upper end upon
which the cam 8, acts, said roller being kept

. in contact with cam 8 through the spiral
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spring 6; the part n which receives the mo-
tion of the part o and a supplementary part
10 which serves for transmitting the motion
of part n topart k. Between the parts o and
n of the valve rod the regulating device is
inserted which forms the object of the present
invention and which is influenced on the one
hand from the centrifugal regulator of the
compressor and on the other hand from the
thermometer indicating the temperature of

the cooling room. "The regulating device'

consists ‘of three horizontal bars 11, 13 and
15, which are movably mounted each on a-
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pivot 12, 14 and 16 respectively. ~The pivots
12 and 14 of the upper and lower bars 11
and 13 are arranged near the right hand end
of said bars, while the pivot 16 of the middle
bar 15 is arranged near the left hand end of

said bar; a roller 17 is placed between bars

11 and 15 which by means of a rod 18 and of
4 suitable lever system is connected with the
centrifugal regulator of the compressor,
which is not shown in the drawings. A
roller 19 is placed between the bars 15 and 13
which is operated from rod Z of the ther-
mometer. A spring 20 below bar 13 main-

tains ‘the bars in good contact. with the

rollers and presses the bar 11 against the
lower end of the part o of the valve-rod.
The part n of the valve-rod is hinged to the

‘bar 13.through an axle 21.

The part » of the valve-rod must obvi-

.ously make the same motions as part o with

the difference however that the amplitude of
the displacements of part n is variable and
depends, on the one hand, on the position of
roller 17 and consequently on the varying
speed of the compressor, and, on the other
hand, on the position of roller 19 and con-
sequently on the temperature of the room

‘to be cooled. The amplitude of - the dis-

placement of part n will be the greater, the

nearer to pivot 16 is the roller 17 and the

nearer to pivot 14 is the roller 19, and the

60

65

70

75

80

85

position of the two rollers, which are entirely .

independent the one from the other, deter-
mines the amplitude of the displacement of
part » and consequently the deﬁree of open-
Ing of the valve which establis

For some reason it may however happen that
there is nevertheless -an excess of liquefied

gas contained in the expander. In this case’
the supply of fluid to the expander must be.

absolutely and securely stopped and with
this object in view the lower part 10 of the

- part n of the valve-rod is separated into two

parts and a sliding bar 22 is interposed be-
tween 10 and », and acted upon by piston 23
which is ‘operated through mercury. The
mercury 24 which is contained in thé an-
nular space 25 of the piston cylinder is ex-
posed to the pressure existing in the ex-
pander with which the cylinder is connhected
through channel 26. \ .

- To_prevent leakage the mercury is in-
closed in an india-rubber bag which is

when the pressure exerted upon the mercury

, es the com-.
munication between the couplings » and 4.
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-pressed against the walls of the cylinder -
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increases; thus tearing of the india-rubber
baisis prevented.
long as the pressure in.

the expaqder s

pormal, the piston 23 will remain in its
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lowest position but it will rise as soon as the
pressure increases abnormally and through
the upward motion of the piston the sliding-
bar 22 will be displaced to the left, whence
it follows that part n does not come in con-
tact with part 10 and the inlet valve p re-
mains on its seat and is not influenced by
the motion of rod o and rollers 17 and 19
until the normal pressure is reéstablished in
the expander.

As the pressure in the expander assists in
regulating the opening of the inlet-valve for
the admission of the ammonia to the ap-
paratus it would not be absolutely neces-
sary to use
the regulating of the valve because the pres-
sure of the ammonia itself is regulated by
the speed of the compressor.

What I claim is:—

1. In an expansion regulator the combina-
tion of an ordinary cam with two projec-
tions with the valve-rod made of an upper
and of a lower part and of three parallel
oscillating bars interposed between the upper
and the lower parts of the valve-rod, of a

the speed of the compressor for.

893,176

roller between the upper and the middle bar,
said roller being connected with the cen-
trifugal regulator of the compressor, and of
a roller between the middle bar and the
lower bar, said roller being connected with a
thermometer in the cooling room, substan-
tially as described and shown and for the
purpose set. forth. _ :

9. In an expansion regulator for refriger-
ating machines the combination of the valve-
rod consisting of four separate parts with a
sliding bar interposed between the upper two
parts and the lower two parts of the valve-
rod and a piston connected with said sliding
bar, mercury in the cylinder of the said pis-
ton and a channel connecting the mercury
chamber with the expander for disconnecting
the two parts of the valve-rod when an over-
pressure occurs in the expander, substan-
tially as described and shown and for the
purpose set forth.

In testimony whereof I have hereunto set
my hand in presence of two subscribing
witnesses.

OLIVIER EMILE LEVILLY.

Witnesses:
H. C. Coxe,
ALFrRED FrEY.
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