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This invention relates to a device particu 
larly adapted to be used as a means for ac 
tuating a compressor load releasing mecha 
nism. To be more specific, this invention re 
lates to an electrically operated valve, con 
trolled by the electrical condition of a motor 
and adapted to supply fluid under pressure to 
a load releasing device such as those colin 
monly used with compressors of various 
types. One form of such unloading device 
employs the admission of fluid under pres 
sure to suitable cylinders usually furnished 
as a part of the compressors whereby the 
intake yalves are held open by the pressure 
of the fluid from the receiving tank passing 
through the pilot valve to the load releasing 
cylinders. A particular object of the inven 
tion is to provide an electrically operated 
valve of simple construction and to provide 
an arrangement which makes this valve par 
ticularly useful in connection with com 
pressors operated by synchronous motors. 
My improved device includes a pipe con 

nected to a pressure tank or reservoir, or any 
other suitable source of fluid under pres 
sure; a valve in this pipe connection; and a 
solenoid encircling the pipe and adapted to 
operate the valve when the solenoid is en 
ergized. I prefer to connect the solenoid to 
a winding of an electric motor, which carries 
an induced current on starting; for example, 
the field winding of a synchronous motor. 
The improved valve mechanism is very sin 
ple in construction, due to the fact that the 
magnetic core which is connected to the valve is placed directly within the passage which 
conveys fluid under pressure. In other words, 
the magnetic core is adapted to permit the 
escape of the working fluid through or past 
the core. The solenoid is adjustably mount 
ed on the outside of the pipe which contains. 
the magnetic core and the valve associated 
therewith. 
Where this invention is used with com 

pressors operated by synchronous motors, 
prefer to connect the solenoid to the field 
winding in such a manner that when the main 
field switch is open the solenoid is connected 
across the field winding, and when the field 
switch is closed, this connection is broken. 
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In this manner the current induced in the 
field winding during the starting period sup 
plies energy for operating the improved valve 
mechanism. This system has the distinct ad 
Vantage of making it unnecessary to inter 
rupt a circuit carrying considerable current. 
The circuit through the solenoid is of course 
closed before the motor is started and the 
value of the induced current, which operates 
the valve mechanism, is reduced to a low 
value when the field switch is closed and 
the solenoid circuit broken, as the motor is 
rotating at approximately normal speed at 
this point. 
The present invention is particularly 

adapted to be used with automatic starting 
Systems, such as those disclosed in my co 
pending applications Serial No. 352,159, filed 
January 17, 1920, Serial No. 639,036, filed 
May 15, 1923 and Serial No. 726,928, filed 
July 19, 1924. Where a motor is equipped 
With such an automatic starting system and 
with the improved pilot valve mechanism 
which forms the subject matter of this ap 
plication, the motor can be used to drive a 
compressor without requiring any attention 
whatever on the part of the operator. The 
load releasing mechanism usually provided 
with compressors is operated by the pilot 
valve mechanism so as to relieve the motor of 
its load until it has attained its synchronous 
speed. After the motor has attained its nor 
mal speed the load is automatically applied. 
This invention may be best understood by 

considering the following detailed descrip 
tion and the accompanying drawings, in 
which 

Fig.1 is a vertical section view of theim 
proved pilot valve mechanism. 

Fig. 2 is a transverse section view on line 
2-2 of Fig. 1. 

Fig. 3 is a diagrammatic view of a motor 
provided with the improved pilot valve 
mechanism. t 

The particular embodiment of the inven 
tion illustrated in the accompanying drawing 
includes a pipe 1, which serves as a fluid pres 
Sure chamber, adapted to be connected to a 
pressure tank. A suitable threaded connec 
tion 2 is provided for the purpose of connect 
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ing the pipe 1 to a pressure tank or storage 
vessel (not shown). The threaded connec 
tion 2 maybe RE with a piece of screen 
ing 3, soldered thereto as shown in the draw 
ing or otherwise attached thereto, for the purpose of preventing solid particles from 
entering the valve mechanism. The pipe 1 
may consist of an ordinary piece of piping 
or it may be shaped as shown in the drawing 
with the particular object in view of forming 
a valve chamber. The upper part of this 
pipe may be provided with a shoulder as 
shown at 4, and the lower end may be shaped 
to form a valve seat 5. The pipe may be 
threaded as shown at 6 for the purpose of 
connecting it to load releasing device (not 
shown). A valve 7 is provided within the 
pipe 1, this valve having a stem 8 carrying a 
cap 9 at its upper end. This cap may be fixed 
to the stem by any suitable means such as 
the pin 10. A magnetic core 11 encircles the 
valve stem 8 and is loosely mounted thereon. 
I prefer to make the valve stem somewhat 
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longer than the magnetic core, so that there 
will be some lost motion between these two 
parts. The core is adapted to alternately en 
gage the cap 9 and the upper face of the 
valve 7. This core is loosely mounted within 
the pipe 1 and I prefer to provide the core 
with a number of longitudinally extending 
passages 12 (see Fig. 2). 
The reason for providing these passages 

and for mounting the core loosely within the 
pipe 1 is to provide for the freeE. of fluid through or past the core. It has been 
found that a more reliable and a more easily 
constructed electrically operated valve may 
be made by placing the magnetic core di 
rectly within the main fluid passage as shown 
in the accompanying drawing. This con 
struction possesses the distinct advantage of 
making it unnecessary to provide a mechan 
ical connection between a valve enclosed 
Within a pressure chamber and a magnetic 
core disposed outside of this chamber. The 
improved construction reduces the number 
of moving parts, and therefore the improved 
device is more dependable than the electri 
cally operated valves of other types hereto 
fore used. The magnetic core and the valve 
may be made integral, but I prefer to con 
struct these parts as shown in Fig. 1 so that 
the magnetic core can be brought into motion 
before the valve is actuated. This serves as 
an effective safeguard against the valve be 
coming lodged in either extreme position. 
A solenoid 13 encircles the pipe 1 and is ar 

ranged so that when the solenoid is energized 
the magnetic core 11 is raised. This solenoid 
can be mounted on the pipe 1 in any suitable 
manner but I prefer to provide means where 
by the position of this coil can be readily ad 
justed, so as to provide for the properthrow 
of the valve 7. The solenoid 13 may be en 
closed within a casing 14, which may form a 

part of the magnetic circuit through the sole 
noid. A clamping ring 15 is provided for the 
purpose of fixing the casing 14 on the pipe 1; 
and spacing rings 16 are provided for the 
purpose of positioning the casing 14 prop 
erly on the pipe 1. By removing or adding 
spacing rings of different thicknesses, it is 
possible to fix the casing 14 to the pipe in any 
desired position. 

I prefer to mount the pipe 1 and the parts 
associated therewith in a vertical position so 
that the valve 7 is closed by the action of 
gravity. That is, when the parts are in this 
position and the solenoid is deenergized, tie 
valve 7 and its stem fall until the valve strikes 
the valve seat 5. The magnetic core 11 also 
falls and rests on the top of the valve so as 
to hold it more firmly in position. It will 
be noted that the pressure within the pipe 1 
also tends to hold the valve 7 more firmly in 
is closed position. When the solenoid 13 is 
energized the magnetic core 11 rises until it 
strikes the cap 9 carried by the valve stem, 
and then the continued upward movement of 
the magnetic core lifts the valve from its seat 
and permits the fluid under pressure to escape 
to the load releasing device (not shown). It 
is of course obvious that the improved valve 
mechanism can be mounted in a position 
other than the vertical position if some means 
is provided for returning the valve T to its 
seat. For example, a coil spring as shown 
in dotted lines at 11 in Fig. I could be used 
to supply the force which is supplied by grav 
ity when the device is mounted in the vertical position. 

In Fig. 3 I have illustrated in diagram 
matic form the preferred embodiment of the 
invention as applied to a synchronous motor 
driving a compressor or other similar device. 
In Fig. 3 the motor stator is indicated at 17 and the field winding at 18. The compressor 
or other device driven by the motor is not 
shown. A field rheostat is shown at 19, and 
the main field switch at 23. The direct cur 
rent supply leads are shown at 22. The in 
proved pilot valve mechanism is illustrated 
diagrammatically at 24, the solenoid 13 of 
this mechanism being connected across the 
field leads 20 and 21 through a contact switch 
25. A resistance 26 is included in this short 
circuit connection in accordance with usual 
practice. The switch 25 is normally held 
closed by a spring 27 and the field switch 23 
carries an arm 28 arranged so that when the 
field switch is opened the switch 25 is per 
mitted to close under the action of the spring 
27. When the field switch is closed the arm 
28 opens the switch 25. - 
With the apparatus arranged as shown in 

Fig. 3, it will be noted that during the start 
ing period the solenoid 13 and the resistance 
26 are connected across the field winding of 
the motor so that the current induced in this 
winding passes through the solenoid and 

70 

80 

100 

05 

20 

25 

30 

  



O 

5 

20 

25 

30 

35 

45 

50 

60 

17,889. 

causes the pilot valve to open in the manner 
above described. When the motor has at 
tained a speed approximately equal to syn 
chronous speed, the field switch is closed and 

valve for controlling the load on the motor, the switch 25 is opened. When the field 
switch is closed the induced voltage in the 
field winding is practically zero, and there 
fore the opening of switch 25 does not in 
terrupt the flow of any appreciable current. 
The field switch 23 may be closed manually 
or this switch may be closed automatically in 
a manner similar to that illustrated in the S. 

The pending applications above referred to. 
connections for such an automatic switch in 
stallation are shown in Fig. 3 wherein a fre 
quency relay 30 is connected in the field cir 
cuit in parallel with a coil 31. The relay con 
tact controls the circuit of an actuating coil 
32 for the switch 23. While the motor is 
coming up to speed the relay is drawn up and 
the circuit of the coil 32 is open. Then when 
the motor has attained substantially syn 
chronous speed, the relay drops back and 
closes the circuit of the coil 32, thereby actu 
ating the switch 23 to connect the field wind 
ing of the motor to the line and disconnect 
the valve 24 and discharge resistance 26 from 
the field. In either case, however, the oper 
ation of the pilot valve mechanism 24 is ex 
actly the same. 
My improved valve mechanism can be 

manufactured at low cost, for the valve parts 
are few in number and easy to make. The 
valve mechanism can be used for many pur 
poses and will require practically no atten 
tion after it has been installed. It is par 
ticularly useful in connection with synchro 
nous motors used for driving compressors 
for pumps, for this device makes it possible to 
bring the motor up to speed before the load 
is applied thereto, this result being effected 
without any attention on the part of the op 
erator. - 

The various details of my 
modified without p: from the prin 
ciple of the invention, which is not limited to 
the particular embodiment illustrated and de 
scribed, but includes such modifications there 
of as fall within the scope of the appended 
claims. For example, the improved valve 
mechanism can be used with various types of 
motors. In some cases it may be desirable to 
energize the valve solenoid by means of con 
stant potential current either direct or alter 
nating, the current being applied when the 
motor is started and the circuit being broken 
when the motor reaches a certain condition 
such as a predetermined speed or the condi 
tion existing when the starting current falls 
to a predetermined value. 

I claim:- 
1. A device of the type described, compris 

ing the combination of an electric motor, a 
valve for controlling the load on the motor, 
and means responsive to an electric current 

invention may be 

3 
induced in the field winding of the motor for 
actuating said valve. 

2. A device of the type described, compris 
ing the combination of an electric motor, a 
and means including a solenoid in series with 
the field winding of the motor for actuating 
said valve, said means being operated by the 
current induced in the motor field winding when the motor is started. 

8. A device of the type described compris 
ing the combination of an electric motor, a valve for controlling the load on the motor, 
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a field switch, and means responsive to the , 
current induced in the field winding of the 
notor for actuating said valve, said means 
being adapted to be connected in circuit with 
said field winding when said field switch is 
opened. 

4. A device of the type described, compris. 
ing the combination of an electric motor, a 
valve for controlling the load on the motor, 
means including a solenoid in series with the 
field winding of the motor for actuating said 
valye, and means for opening the circuit thru 
said Solenoid when the excitation current is 
Supplied to the field winding. 

5. A device of the type described, compris 
valve for controlling the load on the motor, 
means including a solenoid in series with the 
field winding of the motor for actuating 
said Yalve, and means for automatically open 
ing the circuit through said solenoid, when 
the excitation currentis supplied to the field winding. 

6. A device of the type described compris 
ing the combination of an electric motor, a 
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ing the combination of an electric motor, a 
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valve for controlling the load on the motor, 
a field switch, means including a 'solenoid, for 
Operating said valve, and means associated 
with said field switchfor connecting said sole 
noid across the field winding of the motor 
When the switch is opened and for breaking 
this connection when the said switch is closed. 

7. A device of the type described compris 
ing the combination an electric motor hav 
ing a field winding, a pipe adapted to receive 
fluid under pressure, a solenoid encircling 
said pipe, a valve within said pipe, adapted 
to be actuated by energizing said solenoid to 
control the load on the motor, and an elec 
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trical connection between said solenoid and 
said field winding whereby the operation 
of said valve is controlled by the current in 
duced in said field winding. 

8. A device of the type described compris 
ing the combination of an electric motor hav 
ing a field winding, a pipe adapted to receive 
fluid under pressure, a solenoid encircling 
said pipe, a valve within said pipe adapted 
to be energized by said solenoid to control 
the load on the motor, a magnetic core asso 
ciated with said valve and movable thereon 
and adapted to permit the escape of fluid 
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through said core, and an electrical connec 
tion between said solenoid and said field wind 
ing whereby the operation of said valve is 
responsive to the current induced in the field 
winding of the motor. 

9. A device of the type described compris 
ing the combination of an electric motor hav 
ing a field winding, a pipe adapted to receive 
fluid under pressure, a solenoid encircling 
said pipe, a valve within said pipe and adapt 
ed to be actuated by energizing said sole 
noid to control the load on the motor, a stem 
carried by said valve, a magnetic core within 
said pipe and encircling said stem, said core having longitudinal passages therethrough to 
permit fluid to escape past said core, and an 
electrical connection between said solenoid. 
and said field winding, whereby the opera 
tion of said valve is responsive to the current 
induced in the field winding of the motor. 

10. A device of the type described com 
prising the combination of an electric motor 
having a field winding, a valve for control 
ling the load on the motor, means responsive 
to the current induced in the field winding of 
the motor for actuating said valve, means for 
connecting said first named means in circuit 
with said field winding when the motor is 
started, and means for disconnecting said 
field winding when the voltage induced in 
said field winding falls to substantially Zero. 

11. A device of the type described com 
prising the combination of an electric motor 
having a field winding, a field switch, a pipe 
adapted to receive fluid under pressure, a 
solenoid encircling said pipe, a valve within 
said pipe for controlling the load on the mo 
tor, a stem carried by said valve, a magnetic 
core within said pipe and encircling said 
stem, said core having longitudinal passages 
therethrough to permit fluid to escape past 
said core, and a connection between said sole 
noid and said field winding adapted to be es 
tablished when said field switch is opened, 
whereby the operation of said valve is re 
sponsive to the current induced in the field 
winding of the motor. . - 

12. A device of the type described com 
prising the combination of an electric motor 
having a field winding, a field switch, a pipe 
adapted to receive fluid under pressure, a 
solenoid encircling said pipe and adapted to 
be connected in the circuit of said field wind 
ing, a valve within said pipe adapted to be 
actuated by energizing said solenoid to con 
trol the load on the motor, said valve having 
a magnetic core movable thereon, and means 
for connecting said solenoid in the circuit of 
said field winding when said field switch is 
opened. . 

13. A device of the type described com 
prising the combination of an electric motor 
having a field winding, a pipe adapted to 
receive fluid under pressure, a solenoid en 

first named means from the circuit of said 
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circling said pipe and adapted to be ener 
gized by the current induced in said field 
winding, a valve within said pipe adapted 
to be actuated by energizing said solenoid to 
control the load on the motor, said valve to having a magnetic core movable thereon, 
means for connecting said solenoid in the 
circuit of said field winding when the motor 
is started, and means for disconnecting said 
solenoid from said field winding when the is 
voltage induced in said field winding falls to 
substantially zero. 

14. A device of the type described compris 
ing the combination of an electric motor 
having a field winding, a pipe adapted to 
receive fluid under pressure, a solenoid en 
circling said pipe and adapted to be energized 
by the current induced in said field winding, 
a valve within said pipe for controlling the 
load on the motor, a stem carried by said 
valve, a magnetic core within said pipe and 
encircling said stem, said core having longi 
tudinal passages therethrough to permit fluid 
to escape past said core, means for connecting 
said solenoid in series with said field winding 
when the motor is started, and means for 
opening the circuit through said solenoid 
when excitation current is applied to said 
field winding. - 

15. A device of the type described com 
prising the combination of an electric motor 
having a field winding, an electromagnetic 
valve for controlling the load on the motor 
adapted to be connected in series with said 
field winding, said electromagnetic valve 
being responsive to the current induced in 
said field winding, means for connecting said 
valve in series with said field winding during 
starting, and means for disconnecting said 
valve from said field winding when the motor 
reaches substantially normal speed. 

16. A device of the type described com 
prising the combination of an electric motor, 
a valve for controlling the load on the motor, 
a switch, means controlled by said switch for 
actuating said valve, and means responsive 
to an electric current induced in the field 
winding of the motor for actuating said 
switch. 

17. A device of the type described com 
prising the combination of a synchronous 
motor having a field winding, a resistance, a 
switch for connecting said resistance to said 
field winding, a valve for controlling the load 
on the motor, and means electrically con 
nected to said resistance and responsive to 
current induced in the field winding and 
flowing through said resistance for actuating 
said valve. y 

18. A magnetically controlled valve com 
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prising in combination, a casing, an electro 
magnetic coil therein, a pressure tight tube 
within said coil, a fluid conduit directly con 
nected to the interior of said tube in fluid 
tight relation thereto, a magnetic core with 30 
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in said tube, a valve stem loosely mounted in 
said core, and a valve carried by said stem 
and adapted to open and close said fluid 
conduit, said core and valve being forced in 

is one direction when said coil is energized, and 
said core being arranged to rest directly on 
said valve when said coil is deenergized. 

19. A device of the type described compris 
ing the combination of a synchronous motor 

o having a field winding, a source of excitation 
current for the field winding, a switch for 
connecting said source to said field winding, 
a valve for controlling the load on the motor, 
and means responsive to the closing of said 

is switch for controlling said valve whereby 
the load is applied to the motor. 

20. A device of the type described compris- , . . 
ing the combination of a synchronous motor 
having a field winding, a source of excitation 

20 current for the field winding, a switch for 
connecting said source to said field winding, 
a valve for controlling the load on the motor, 
and unitary means for controlling both the 
field switch to supply field excitation and the 

5 valve to apply the load to the motor. 
In testimony whereof I affix my signature. 
CHARLES TRUMAN HIBBARD. 

  


