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My invention relates to valve construction, and 
particularly to the construction of unloader valves 
for fluid compressors. 

Unloader valves for fluid compressors are pro 
5 vided in order that the current drawn by the 
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electric motor which drives the compressor is 
below a predetermined maximum by effecting a 
direct and open communication between the high 
and low sides of the refrigerating system so that 
the Suction and discharge pressures shall be 
equalized. Small refrigerator motors which are 
usually of the Split phase induction type gener 
ally draw more than 15 amperes on starting and 
under overload if the load of the compressor is 
not modified by the unloader. Underwriters' 
regulations do not allow more than 15 amperes 
to be drawn from the usual 110 volt house line, 
and an unloader is therefore provided. At other 
periods, the pressure in the high side of the com 
preSSOr may become excessive, and unless an 
unloader is provided to release the excessive pres 
Sure, an Overload is carried by the motor. 
The present unloader, therefore, serves to by 

pass fluid pumped by the compressor from the 
high to the low side of the system on starting, by 
means, electrically responsive to the current 
drawn by the motor driving the compressor, and 
at other times maintains a tight seal between 
the high and the low sides of the system. Electri 
cally responsive unloaders connected to the com 
pressor motor include a winding and a plunger 
on the unloader, and a valve operated by the 
movements of the plunger. The flux established 
by the winding is controlled by the current drawn 
by the motor and the reluctance of the magnetic 
circuit has heretofore usually been constant. The 
unloader valve also serves as a blow-off valve 
assisted by the flux in the valve winding when 
unduly high pressures are present in the com 
preSSOr. 
Means are usually provided on the unloader 

for reseating the valve thereof tightly when the 
current drawn by the motor falls below a prede 
termined value. Separate means are also usually 
provided to maintain the valve in its closed posi 
tion against pressure in the compressor, until a 
predetermined maximum pressure is attained, 
when the valve opens mechanically assisted by 
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the motor current, and the fluid pumped by the 
compressor, therefore, is bypassed until the pres 
sure therein is reduced. 

Heretofore, the means for reseating the valve 
under low current conditions and the means for 
releasing high pressures in the compressor have 
been separate resilient members which are not 

(C. 230-22) 
adjustable except in that members of different 
Strength are utilized. The responsiveness of the 
unloader to the current drawn by the motor in 
Such valves is dependent upon the force of the 
resilient member acting on the valve and the re- 5 
luctance of the magnetic circuit established; 
neither of which is adjustable. 

It is, therefore, necessary with this type of un 
loader that it be manufactured within fine limits 
So that the resilient members operate when de- 10 
Sired, and reseat the valve when current or pres 
Sure drop below a predetermined maximum. It 
has been found in this type of unloader that the 
Valve often sticks because the Spring adapted to 
reseat the valve after the current drawn by the 15 
motor has fallen to a safe value does not exert 
enough force to overcome the magnetic forces 
left in the unloader valve and the compressor 
pressure, thus leaving the valve open and the high 
and low sides of the refrigerating system directly 20 
Connected. 

It is, therefore, an object of my invention to pro 
Wide a magnetically operated compressor unload 
er in which a single means overcomes a predeter 
mined value of flux in the magnetic circuit of 25 
an unloader, and preSSure in the compressor and 
controls the pressure of the compressor at which 
the unloader operates assisted by the value of 
flux in the magnetic circuit, and which also as 
Sists in determining the value of flux necessary 30 
to Operate the Valve. 

It is another object of my invention to provide 
means for adjusting the unloader valve so that 
the pressure at which it blows off may be easily 
predetermined. 35 

It is still another object of my invention to 
provide means whereby the reluctance of the 
magnetic circuit of an electrically responsive un 
loader valve may be easily adjusted, thereby par 
tially controling the flux necessary to actuate 40 
the armature of the valve. 

It is another object of my invention to provide 
a Single means for reseating an overload valve 
responsive to Surges on an electric motor and to 
control the blow-off pressure value of the valve. 45 

It is a further object of my invention to main 
tain the reluctance of the magnetic circuit of an 
electrically responsive overload valve at a higher 
value than that of a complete magnetic metal 50 
circuit. 

It is still a further object of my invention to 
connect an unloader valve for a compressor in 
series with both the starting and running wind 
ings of the motor driving the compressor so that 55 



0 

5 

20 

25 

2 - 

it will be directly responsive to the current drawn 
by the motor. w 

It is still another object of my invention to pro 
vide an unloader, in which the reluctance of a 
magnetic circuit included therein may be ad 
justed as well as the blow-off pressure, and in 
such a manner that the blow-off pressure may 
be adjusted after the reluctance of the circuit is 
determined, and also so that as the reluctance is 
increased, the blow-off pressure is decreased, and 
when the reluctance is decreased, the blow-off pressure is increased. 
Other objects and advantages of my invention 

will become apparent from the following descrip 
tion and drawings, wherein: 

Figure 1 is a view partly in section of a refriger 
ating machine which utilizes my unloader, 

Fig. 2 is a Schematic wiring diagram of a re 
frigerating system control including a magneti 
cally-operated unloader valve, and 

Fig. 3 is a cross-sectional view of my unloader 
constructed in accordance with an embodiment 
of my invention. 
In order to carry out the objects of my inven 

tion, I provide an unloader valve which has two. 
adjustable screw plugs in the bottom thereof, and 
also provide a permanent air gap in the magnetic 
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cicult of the unloader. One of the plugs adjusts 
another air gap, thereby varying the reluctance 
of the magnetic circuit and the necessary travel 
of the plunger and therefore partially controlling 
the flux required to actuate the armature or 
plunger of the unloader to open the valve thereof. 
The Second adjustable plug adjusts the valve of 
the blow-off pressure of the unloader valve by 
varying the force of a resilient member contained 
therein acting on the plunger of the unloader by 
means of a shaft extending through the first plug, 
which spring also reseats and assists in predeter 
mining the flux and pressure necessary to actuate 
the plunger including the movable portion of the 
valve when the forces in the unloader due to the 
amount of current passing through the unloader 
windings and the pressure in the compressor 
reach certain values partly predetermined by the 
reluctance of the magnetic circuit. 
Referring specifically to the drawings for a de 

tailed description of my invention, numeral 
designates an unloader valve assembly which is 
disposed on a compressor 5 such as that of the 
refrigerating system shown in Fig. 1 which 
includes a motor 3, contained in a casing 4 with 
the compressor 5, a condenser 7, an expansion 

... device 9, an evaporator, f, and a motor driven 
55 
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pressure side of system to the aperture 29 when 
the valve is opened and a Valve seat 33. 
A winding 35 is inserted in the bottom of the 

casing 25, and the lead conductors 37 extend 
through the apertures 24 of the casing. The 
winding is provided with a spool of non-magnetic 
material 39 for reasons hereinafter explained. 
A plunger 4 of magnetic material is inserted 

inside the winding 35, and is provided with an 
elongated portion 43 which has a needle 45 at the 
end thereof adapted to seat in the valve seat 33 
and form a needle valve 44. The plunger 4 is 
also preferably provided with a ring of non 
magnetic material 43 in the bottom thereof, which 
is utilized as a shading coil to prevent chattering 
when the valve 4 is open. 
A screw-threaded plug 46 containing a resilient 

member 4 supporting a shaft 49 which protrudes 
from the ends of the plug 46, is screwed into 
another screw-threaded plug 50 which is, in 
turn, Screwed into the casing 25 and is provided 
with an extension 5 adapted to be inserted in 
side the winding 35. The plug 50 is also provided 
with an aperture 53 through which the shaft 49 
extends and supports the plunger 4. 
The plunger 4? is normally maintained in a 

raised position by the resilient member 47 and 
the shaft 49 so that the needle valve 44 is closed. 
and two air gaps exist between the plunger and 
the casing 25, one at 55 and a permanent air 
gap at 57 because the member 27 is of non-mag 
netic material. 
The unloader is adjusted to partially prede 

termine the amount of flux necessary to actuate 
the plunger 4 due to surges of current drawn by 
the motor 3, and to open the needle valve 45 
by varying the air gap 55 and, therefore, the 
reluctance of the magnetic circuit, through the 
windings 35, the air gaps 55 and 57, the plug 
50 and the casing 25. The air gap 55 is varied 
by seating the needle valve 45 by compressing 
the resilient member 47 by turning the plug 46, 
and then turning the plug 50 inwardly or out 
wardly. Since the needle 45 is fixed, the distance 
between the plug 50 and the plunger 4 is 
changed, thus changing the reluctance. 
By turning the plug 46 after the air gap 55 is 

adjusted, the resilient member 47 exerts greater 
or less force. On the plunger 4 through the 
shaft 49 and, therefore, controls the blow-off 
pressure and also assists together with the ad 
justable reluctance of the circuit in controlling 
the amount of flux to be set up and maintained 
in the winding 35 to maintain the plunger 4 in 

fan 12 which assists in cooling the condenser . . the actuated or unactuated position and the valve 
The low pressure of the system prevails inside needle 44 opened or closed. The plugs 46 and 50 

60 

the casing 4. ... are staked in position when adjusted. 
The unloader f is preferably connected in The permanent air gap 57 keeps the reluctance 

Series with the starting windings 3 and the of the magnetic circuit at a relatively high value, 
running windings 5 of the motor 3, as and, therefore, the current in the winding 35 need 
shown in Fig. 2 which motor is controlled "not drop to a very low value before the needle 
by a temperature responsive-devices:9, and ar:44 is reseated. The plunger 4 is less likely, 
starting switch which cuts out the starting therefore, to stick open due to flux in the wind 
windings 3 after the motor 3 comes up to speedings 35 and residual magnetism in the magnetic 85 
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The unloader valve is disposed-on-the com-s:circuit. 
pressor head 21 by screw threads 23. The un- When an overload occurs on the motor 3, the 
loader comprises a preferably cylindrical casing windings 35 of the unloader are energized suf 
25 of a magnetic material and provided with ficiently to pull down the plunger 4 and the 
apertures 24 therein for the insertion-of-con 
ductors, in the top of which is inserted a member 
27 of non-magnetic material which is threaded 
as explained at 23, and in which a transverse 

needle 45 to open the needle valve 44. Fluid is 
bypassed from the high to the low pressure side 
of the refrigerating system through aperture 59 
in the-compressor block 2 leading from the high 

aperture 29 is provided, opening into the low-pressure side through the valve 44, aperture. 3. 
side of the refrigerating system, as well as a and out of the apertures 29 of the non-magnetic longitudinal aperture 3 connecting the high member 27 into the low pressure side of the sys 
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tem inside the casing 4. When the current falls 
below a value predetermined by the adjustment 
of the air gap S and of the resilient member 7, 
the force thereof overcomes the forces tending to 
hold the plunger 4 in its actuated position, and 
the valve 4 is again closed, thus forming a tight 
seal between the high and low pressure sides of 
the system. 
When an excessive pressure appears in the 

compressor, the same resilient member is 
forced open due to pressure on the needle 
assisted in part by the current drawn by the 
motor 3, and when the pressure is reduced by 
gas being bypassed from the high to the low pres 
sure side of the system through the aperture 
and the apertures 2 in the unloader , the re 
silient member 47 again disposes the needle 
in the valve seat 3. 
The unloading device perse is claimed in ap 

plicant's divisional application, Serial No. 640,105, 
fled October 28, 1932. 
From the foregoing description, it will be read 

ily seen that I have provided an unloader Valve 
for a fluid compressor which is adjustable for dea 
termining electrical operating values, and which, 
therefore, need not be manufactured within par 
ticularly close limits. I have also provided for 
a single means for reseating an unloader valve 
when it has been actuated electrically, because 
connected in series with the motor windings, or 
mechanically, due to excessive pressure in the 
compressor, which means is adjustable and also 
assists in determining the electrical and mechani 
cal operating values of the unloader valve. 
Although I have shown and described a specific 

embodiment of my invention, it is understood 
that modifications and changes may be made by 
those skilled in the art without departing from 
the spirit and scope of the appended claims. 

I claim as my invention: 
1. In combination, a motor, a compressor, an 

unloader device for said compressor comprising 
means responsive electrically to current surges 
On Said motor for actuating said unloader, means 
for adjusting said unloader device so that said 
unloader device Operates on predetermined loads 
On said motor, means actuated by the pressure in 
the compressor assisted partly by the load on 
the motor to actuate the unloader device and 
means for adjusting the device so that it operates 
On predetermined pressures in the compressor. 

2. In combination, a motor, a compressor, an 
unloader device for said compressor comprising 
means responsive electrically to current surges 
on said motor for actuating said unloader, and 
means responsive to excess pressures in the com 
pressor for actuating the unloader, Said unloader 
device including an air gap and a spring for ac 
tuating the device in one direction, means for 
adjusting said unloader device so that the effect 
of the air gap and spring are overcome at pre 
determined loads on said motor and pressures in 
said compressor, respectively, to operate the un 
loader. 

3. In combination, a motor including starting 
and running windings, a compressor, an unloader 
device for Said compressor connected in series 
with said starting and running windings and re 
sponsive to surges of current through said motor, 
a plunger actuated by a magnetic circuit estab 
lished by said current, and means for adjustably 
determining the reluctance of said magnetic cir 
cuit before said plunger is actuated. 

4. A motor, a compressor, an unloader device 
responsive to predetermined loads on said notor 

and pressures in said compressor including a mag 
netic circuit and a resilient member, means for 
adjusting the reluctance of said magnetic circuit, 
means for adjusting the force exerted by said 
resilient member to adjust blow-off pressure, 
said last means adapted to adjust blow-off pres 
sure at a constant reluctance in said mag 
netic circuit, and said first means being also 
adapted to decrease the blow-off pressure neces 
sary to operate said unloader when said reluc 
tance. is increased, and to increase the blow-off 
pressure necessary to operate said unloader when 
said reluctance is decreased. 

5. In a compression refrigerator, a compressor, 
an electric motor for driving the compressor, and 
an unloader for unloading the compressor, said 
unloader including means responsive to the com 
pression pressure to unload the compressor and 
means responsive to the magnitude of current flow 
in the motor at starting to unload the compressor, 
said last-named means being also responsive to 
the combination of overload current and pressure 
to unload the compressor. 

6. In a compression refrigerator, a compressor, 
an electric motor for driving the compressor, an 
unloader for unloading the compressor, said un 
loader including means responsive to compression 
pressure to unload the compressor, means respon 
sive to the magnitude of current flow in said mo 
tor at starting to unload the compressor, said last 
named means being also responsive to overload 
current in said motor to unload the compressor, 
and means for adjusting both the current re 
sponsive unloading means and the pressure re 
sponsive unloading means. 

7. In a compression refrigerator, a compressor, 
an electric motor for driving the compressor, 
means for relieving compression of the compres 
sor including a means responsive to compression 
pressure, and means responsive to an underspeed 
condition of the motor to render the unloader 
effective to relieve compression of the compressor. 

8. In a compression refrigerator, a compressor, 
an electric motor for driving the compressor, 
means for relieving compression of the con 
pressor including means responsive to compres 
sion pressure, and means responsive to a Surge 
of current in the motor upon starting to render 
the unloader effective to relieve Compression of 
the compressor. 

9. In a compression refrigerator, a compressor, 
an electric motor for driving the compressOr, 
means for relieving compression of the Com 
pressor including means responsive to compres 
sion pressure, and means responsive to a surge 
of current in the motor upon starting to render 
the unloader effective to relieve compression of 
the compressor, said pressure responsive means 
and said current responsive means including a 
common operating element for relieving com 
pression of the compressor. 

10. In combination, an electric motor having 
a running Winding and a phase-distorting wind 
ing arranged to be energized from a source of 
current supply, Solenoids connected in Series with 
said windings, one of said solenoids being con 
nected to close the circuit of said phase-distort 
ing winding for starting said motor and means 
asSociated with the other of said solenoids for 
relieving the load of said motor during starting. 

11. In combination, an electric motor adapted 
for Operation from a single phase alternating 
current source of supply, running and starting 
windings operatively associated with said motor, 
solenoids connected in series with said windings, 
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one of said solenoids being connected to control 
the circuit of said starting winding during the 
starting of said motor and a valve controlled by 
the other of said solenoids, said last mentioned 
solenoid being arranged to operate said valve to 
relieve said motor of its load during starting. 

12. In combination, a single phase alternating 
current motor having a plurality of windings, One 
of said windings being a main running winding, 
a relay connected in series with said main run 
ning winding, a solenoid connected in series with 
another of said motor windings, load-relieving 
means operable by said solenoid, said relay being 
connected to close the circuit of Said solenoid and 
a source of current supply during the starting of 
said motor, whereby said Solenoid is energized 
and caused to operate said load-relieving means 
for substantially relieving the motor of its load. 

13. An automatic load control device for elec- . 
tric motors having a starting circuit and a run 
ning circuit, a Solenoid connected into said run 

ning circuit, circuit closing means operatively 
associated with said solenoid, said solenoid being 
adjusted to operate said circuit closing means 
only during the starting of said motor, connec 
tions between said circuit closing means and said 
starting winding, whereby said starting winding 
is connected into circuit through the operation of 
Said solenoid, a solenoid connected in series with 
said starting winding and an unloader valve op 
eratively associated with said last mentioned 
Solenoid, Said unloader valve being arranged to 
relieve the load from said motor during the ener 
gization of said starting winding. 

14. In combination, a motor including starting 
and running windings, a compressor, and an un 
loading device for Said compressor connected in 
Series with said starting and running windings 
and responsive to Surges of current through said 
motor for rendering the unloading device 
effective. 

FREDERIC. L. TARLETON. 
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