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This invention relates to control apparatus for
compressors and, among other objects, aims to
provide improved automatic, quick-acting un-
loading means particularly adapted for use in

g connection with motor driven ammonia and other
compressors used in refrigerating systems.

Other aims and advantages of the invention
will appear in the specification when considered
in connection with the accompanying drawing,

10 Wherein: .

Fig. 1 is a side elevation, partly in section,
showing the preferred form of apparatus applied
to an ammonia compressor;

Fig. 2 is a sectional view on an enlarged scale

15 showing an improved check valve in the dis-
charge pipe line; and
. Fig. 3 is an electrical diagram.
Compressors for refrigerating plants must have
provision for relieving the pressure in the dis-
20 charge line or on the “high side” before they are
started; otherwise, the pressure will build up
and the resultant overload may burn -out the
motor and other electric equipment. Heretofore,
it has been customary to provide manually con-
25 trolled by-passes wherein valved conduits are
connected - between the discharge and intake
lines. However, failure to operate such systems
has resulted in serious accidents and damage to
the equipment. This invention, therefore, aims
30 to provide an improved quick-acting, automatic
and reliable by-pass system whereby the pressure
in the discharge line or “high side” is relieved
when the compressor is stopped so that it may be
started without relying upon any manual means
35 and the memory of an operator.

Referring particularly to the drawing, there is
shown an ordinary motor driven compressor 10
having an intake conduit 11 and an outlet or
discharge conduit 12. The usual valved by-pass

40 conduits 14 and 15 are connected to the con-
duits 11 and 12 on opposite sides of valves 16
and are adapted to be utilized for manual opera-
tion when desired.

In accordance with this invention, a by-pass

45 17 is connected to the inlet and discharge con-
duits 11 and 12 and is shown as having a hori-
zontal portion 18. A pair of manually operable
gate valves 19 are conveniently arranged in the
by-pass line. In the horizontal portion 18, there

50 iIs shown a differential valve including a casing
20 having a cylinder 21 forming a guide for a
loosely fitting differential piston 22 which
carries a tapered valve member 23, which,
when seated as shown, stops flow of fluid through

55 the by-pass. A cover plate 24 is suitably securad
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to the casing and a compression spring 25 of the ~

desired strength-is arranged bhetween the cover
and the piston 22. The arrangement of these
parts and the spring adjustment are such that
the differential valve is normally closed when
the compressor is working.

A vertical pressure relief pipe or vent 26 is
shown as being connected to the valve casing 20
so as to relieve the pressure above the piston .22
and permit the valve 23 to open responsively to
extraordinary pressure on the lower end of the
piston. This relief pipe is conveniently secured
to the pipe 18 on the suction side by means of
pipes 27 and 28. In this instance, a needle valve
29 is arranged in an L fitting 30 connecting pipes
26 and 27 and this valve is adapted to be opened
so as to effect the operation of the automatic
by-pass valve 23. Herein, the stem of the needle
valve 29 projects vertically through a stuffing
box 31 and has a forked end pivoted to an operat-
ing lever 32 which, in turn, is pivoted at its end
to an upstanding bracket 33 on the fitting 30.
The free end of the lever 32 is shown as being
slotted and connected to the armature 34 of an
electromagnet 35 which is supported on a bracket
36 in the form of an arm on a special union 37
for the pipes 27 and 28.

In this example, the electroma.ﬂnet when it
is energized, holds the needle valve 29 closed. 'To
lift the armature 34 and lever 32 and thereby
open the needle valve, there is shown a spring-
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urged lever 38 pivotally connected to an up- -

standing bracket 39 on the union 37. Thus, the
needle valve 29 will be opened automatically by
the action of the spring lever when the current
is cut off or the motor circuit is opened and the
electromagnet is deenergized.

In the illustrated example, a special check
valve is arranged within a cylindrical .casing 40
in the discharge line 12 beyond the by-pass con-
duit connection. See Fig.2. The casing is shown
as having a flanged end closure 41 bolted to a
flange on the casing and provided with suitable
packing to make it leak-proof. The end closure
is 'also connected to the discharge conduit. and
presents an inwardly extending cylindrical guide
42 having a closed end wall 42 and radial ports
44, A cup-shaped sleeve valve 45 is mounted on
the guide 42 and the latter has a series of spaced
annular grooves 46 to reduce the metallic con-
tact and to catch any oil or scale particles so as
to prevent sticking. Moreover, this provides, in
effect, a labyrinth packing. The inside of the
closure or cover has an annular frusto-conical
valve seat 47 and the inner edge of the open
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end of the sleeve valve is machined to conform
to it. The sleeve valve also seats at ils end
against an annular, soft metal seating ring 48
pressed into a groove around the frusto- conical
seat. The construction is such as to insure per-
fect seating of the sleeve valve after the frusto-
conical surface is worn.

The sleeve valve 45 is shown as having a hol-
low extension 49 over which a compression coil
spring 50 is inserted. The other end of the spring
is mounted on a tubular bess 51 of a perforated
partition 52 seated in the casing and forming
a fixed abutment for the spring. The arrange-
ment is such that the spring 50 normally tends
to seat the sleeve valve. When the compressor
starts, the sleeve valve will be opened quickly by
the pressure of the gas against its inner end
wall. When the compressor stops the sleeve valve
will close gradually because the gas must be
forced out its inner end around the guide 42.
Thus, its closing is cushioned, dash-pot fashioxn,
§o that it will not make any noise or batter and
duickly destroy its seats. Hence, the improved
valve will last and seat firmly almost 1ndeﬁmoely

"An ordinary valved by-pass pipe 53 is con-
veniently connected to the valve casing for the
purpose of pumping out the high side wheneve1
desired.

The operation of the systein shouid he appa.rent
from the foregoing description. It will be under-
stood that the special check valve 45 will close
automatically when the compressor stops, . Si-
multaneously, the electromagnet 35, which is
connected in the motor circuit as shown in Fig.
3 and which normally holds the pressure relief
valve 29 closed, is deenergized, thereby 1ehev—
ihg tlie pressure on the upper side of the ch‘fer-
ential valve piston 22 and permitting the ac-
cumulated pressure in the discharge hne 12 to
bé reheved by allowing the gas to pass through
conduit 18 into the suction line 11, The com-
pressor is ready to be started and as soon as
the circuit to the motor is closed the electro=
magnet is energizéd thereby closing the pressure
relief valve 29 so that the by-pass valve will be
closed as soon as discharge pressure is applied to
the upper end of the differeritial piston 22 of
the valve 23. The check valve 45 wﬂl be opened
when the discharge pressure is applied to its end
wall, so that the gas may pass on through the
conduit 12. B

From all of the foregoing description, it will
be seen that the apparatus is relatively simple
ahnd that it is entirvely automatic in its operation.
It can be manufactured at a relatively low. cost
and installed in existing compressor systems,
There are no extremely delicate parts which are
subjected to severe treatrnent or wear and which
will" require quick replacement. Furtheérmore,
the device is reliable in operation and affords a
gréat protection not only to the equlpment but
to the operator.

Obviously, the present invention is not re-
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stricted to the particular embodiment thereof

‘herein shown and described. Moreover, it is not

indispensable that all the features of the inven~
tion be used conjointly, since they may be em-
ployed advantageously in various combinations
and sub-combinations.

What is claimed is:

1. An automatic unloader for a motor driven
compressor comprising, in- combination, a by-
pass conduit connecting the discharge side to
the suction side; a normally closed differential
pressure operated valve in said by-pass conduit;
a normally closed valve connected to relieve the
seating pressure on said differential valve; an
electromagnet operatively associated with said
relief valve and connected in circuit with the com-
pressor motor and means connected between the
electromagnet and the relief valve normally to
hold said relief valve closed and to open said relief
valve when the motor circuit is broken.

2. In corobination, a discharge line; a check
valve arranged in the discharge line; a by- pass
conduit comhimunicating with the discharge line
between the check valve gnd the source of pres-
sure and connected to the siiction line; a valve in
said by-pass conduit having a differential piston
and arranged to be normally seated; a pressure
relief conduit connected to the valve casing; a
valve in the pressure relief conduit; & pivoted
lever connected to operate said last named valve;
an electromagnet ha,vmg an armature connected
t6 said lever, said electro- magnet ‘being electrical-
1y connected to a motor circuit to be energized $0
%510 hold the valve closed when the motor circuit
is closed; and mieans automatically t6-open said
valve when the electromagnet is deenergized
whereby said differential piston will be operated
to open the by-bass valve.

3. Aby-pass valve for compressor sysuems comi-~
prising, in combmablon a casmg, a partition
therein providing an upper pressure chamber
and a lower suction cha,moer, said patrtition hav-
ing an opening plowdmg a valve seab; a differ-
ential piston in said pressure chamber havmg a
dependmg valve coacting with said seat; said
valve bemg norinally closed by the increase of
fluid pressure on the top of the piston; and means
to relieve the pressure on top of the piston to
pernuu pressure on the lower side of the piston
to open the v'alve '

4, A by- pass valve for compreseor systema,
comprising, in combination, a casing; a partition
therein prov1d1ng an upper préssure chamber
and a lower suction chamber; a valve seat; a
differential piston in said pressure chamber hav-
ing a depending valve coacting with said seat;
said va,lve being normally closed by theé mcrease
of ﬂmd pressure on the top of the piston; uald
pressure chambeir having an ouulet at the upper
end thereof; a relief valve in said outlet; and
magnemcmlly operated control means conneeted
to said relief valve.

ROBERT P, LINDSAY.
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