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To all whom it may concern.:

Be it known that I, Auserr T. MArsHALL,
a citizen of the United States, and a resident
of Hartford, county of Hartford, State of

5 Connecticut, have invented certain new and
useful Improvements in Refrigerating Ap-
paratus, of which the following is a speci-
fication.

My invention relates to refrigerating ap-

10 paratus in which a refrigerating fluid circu-
lates through a compressor, condenser and
refrigerating coil, the fluid being constantly
reduced to a liquid form in the condenser
and re-evaporated in the refrigerating coil.

15 In all such systems, irregularities of op-
eration occur at intervals which cause a
certain amount of the liquid to pass through
the refrigerating coil without assuming the
gaseous condition. When such bodies of

20 liquid arrive at the compressor they are apt
to cause trouble, due to the fact that liquids
are incompressible, and unless special pre-
cautions are taken, the compressor may be
seriously damaged and persons in the vicin-

25 ity injured.

The object of my invention is to prevent
liquid refrigerant that passes through the re-
frigerating coils from damaging the com-
pressor or from disturbing the regular op-

30 eration of the apparatus. To accomplish
this object, I may provide the suction line
near the compressor with a diaphragm hav-
ing a small orifice at its center on the axis of
the pipe.

35  In order that my invention may be readily
understood, it is described in connection with
the accompanying drawings, in which—

Figure 1 is a diagrammatic view of a re-
frigerating system 1n which my invention is

40 incorporated.

Figure 2 is a sectional view of the dia-
phragm and fitting holding it.

Figure 8 is a side view of the diaphragm
and fitting of Figure 2, ’

45  Referring more particularly to the draw-
ings, a usual arrangement of parts for a sys-
tem using ammonia as the refrigerant is
shown in Figure 1 where the compressor 1,
the condenser 2, the liquid ammonia re-

50 ceiver 3, pipe 4, hand-valve 5, expansion
valve 6, refrigerating coil 7, scale trap 8,
suction pipe 9 including flange nniens 10 and
11, and hand-valve 12 constitute the appara-
tus used. The expansion valve 6 may be of

any well-known form and it is not thought
necessary to show the driving means for the
compressor or the customary controlling
means.

The flange unions 10 and 11 are con-
structed as shown in Figures 2 and 3 and
are made in two halves I3 and 14, held to-
gether by bolts 15. A lead gasket 16 serves
to make the joint tight. A diaphragm 17
of thin material, preferably metal, is held
between the two halves 18 and 14. The
diaphragm 17 has in its center a small hole
18. I ordinarily employ a diaphragm in but
one of the flange unions 10 and 11 and
prefer to place it in union 11, which is near-
est the compressor.,

I have found that when the area of the
hole 18 is from 1/10 to 1/15 the area of the
suction pipe, good operating results are at-
tained and that over long periods of time the
compressor will run smoothly and show no
symptoms of slugs of liquid having been
drawn in through the suction pipe.

This beneficial action may be ascribed to
the different effects of the change of velocity
at the orifice on the gaseous and liquid re-
frigerant. In passing the orifice the gas is
greatly accelerated and afterward slowed
down. The velocity of the gaseous refriger-
ant may be easily changed and I have found
that the difference in pressure on the two
sides of the orifice amounts to little more
than one pound per square inch. It requires
considerable energy to accelerate the liquid,
however, to the velocity of the gas. There-
fore, when a body of liquid, together with
gaseous refrigerant, is drawn through the
suction pipe by the compressor, the gas
passes through the orifice carrying with it
some small quantity of the lignid while the
major portion is arrested at the diaphragm
to be gradually picked up by the rushing cur-
rent of vapor in small guantities until it has
all been carried off. In this way the com-
pressor is spared the shock of suddenly re-
ceiving a considerable volume of liquid.

I have described specifically the use of a
centrally perforated diaphragm, as T have
found ‘in actual practice that entirely satis-
factory results may be obtained by such ar-
rangement, but similar results may be ob-
tained by other forms of constriction in the
suction pipe. In certain cases, the amount
of liquid may be so great as to fill the suction
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pipe for.a short: distance on the side of the
diaphragm away from the compressor. In
this event, the action is similar to that de-
scribed, above in that the liquid must pass
the constriction gradually. In passing the
liquid may or may not be evaporated. The
fact remains that it is, in any event, pre-
vented from being carried into the compres-
sor in a body of considerable volume. In
locating the constriction in the suction line,
it is important that, there be no enlargements
between. the, constriction and the compressor
where liquid might be trapped and accumu-
late. The invention comprises broadly the
provision of any liquid arresting means in-
terposed, across the suction line with. fixed
area, orifice of considerably less area than the
area, of the, suction, pipe.

I claim:—

1, A refrigerating apparatus comprising
a.compressor, a refrigerating coil; a suction
line from said,refrigerating coil to said com-
pressor, and a diaphragm interposed across
said suction line having an aperture of less
than, one-eighth the area of the said suction
line.

9. A refrigerating apparatus comprising a
compregsor, a_refrigerating coil, a suction
line from said refrigerating coil to said com-
pressor, and. means in said suction line for
materially increasing.the velocity of the re-
frigerant above normal.and for subsequently
decreasing. the velocity. to. the normal ve-
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locity, said means comprising a diaphragm
having a fixed aperture of considerably less
area than the area of said suction line.

3. A refrigerating apparatus comprising a
coOmpressor, an expansion valve, a refrigerat-
ing coil, a suction line from said refrigerat-
ing coil to said compressor and means in
sald suction line for preventing the sud-
den passage of a body. of liquid refrigerant
while permitting the gradual passage there-
of.

4. A refrigerating apparatus comprising
a. compressor, an expanison valye, a refriger-
ating coil, a suction line from said refriger-
ating, coil, to said;compressor, and means in
said suction line for. preventing the sudden
passage of a. body of liquid, while permit-
ting the gradual passage thereof, said means
consisting of ‘a diaphragm.having an, orifice
of relatively small diameter to. that af:said
suction, line. o S

5. A refrigerating apparatus comprising a
compressor, an expansion valye, a refriger-
ating coil, a. suction line from.said. refrig-
erating coil to said compressor, and: means

in said suction line for preventing. the sud-.

den, passage of a, body of liguid, while per-

mitting. the gradual passage . thereof, said

means consisting of a. constriction, the total
open. area of said constriction. being. con-
siderably less than the area of cross-section
of saild suction, line. o ’

ALBERT T. MARSHALL.
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