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1. 

This invention relates to compressor Systems, 
and more particularly to a regulator for control 
ling the operation of an air or gas compreSSOr. 
. One object of the invention is to control auto 
matically the operation of a compressor, where 
by the compressor is loaded and unloaded during 
periods of heavy air demand and the motor driv 
ing the compressor is stopped and restarted dur 
ing periods of light air demand. 
Another object is to cause the operation of the 

start-stop controller to be dependent upon the 
operation of the load controller. 
A further object is to synchronize the adjust 

ment of the opening pressures of the load Switch 
and the start-stop switch. 
Another object is to provide a means for in 

dicating the air demand load on a compreSSOr. 
Other objects will be in part obvious and in 

part pointed out hereinafter. 
In the accompanying drawings in which simi 

lar reference numerals refer to similar parts, 
Figure 1 is a side elevation, partly broken 

away, of a compressor system embodying the 
present invention in which, for clearness sake, 
the regulating devices are enlarged in compari 
son with the compressor, and 
Figure 2 is a top view of a detail of the regul 

lating mechanism shown in Figure 1. 
Referring more particularly to the drawings 

and at first to Figure 1, a compressor desig 
nated, in general, by 20 is shown as having the 
usual inlet valve 2 and discharge valve 22, con 
trolling their respective ports, and a reciproca 
tory piston 23 which is driven by an electric motor 
24 through the power transmission mechanism 
25. Compressed air from the compressor 20 
passes through the discharge valve 22 into an air 
line 26 which conveys it to a receiver 27. 

Located adjacent the inlet valves 2 are con 
ventional type air operated unloaders 28 which 
consist of a piston 29 adapted to slide into a 
chamber 30 into which compressed air is con 
veyed to push the piston 29 and its projecting 
arms 3 toward the inlet valve 2. The arms 3 
are adapted to bear against the operable parts 
of the valve 2 holding such parts unseated and 
consequently effecting the unloading of the com 
pressor when compressed air is supplied to the 
chamber 30. 
Power is supplied to the motor 24 through three 

main line conductors 32, 33 and 34 into which is 
connected a main SWitch 35 for the motor. The 
switch 35 is normally held open by a spring 36 and 
is closed by the operation of a solenoid 37 con 
nected to the switch 35. A conductor 38 con 
nected on the power side of the switch 35 to the 
main conductor 33 is provided to convey current 
through the coil of the Solenoid 37 and further 
leads to a contact 39 on the Selector Switch 49. 
The switch 40 may be moved such that it coin 
tacts the terminal 4 which is connected to a 
conductor 42 leading to a pressure switch 43, or 
such that it contacts a terminal 44 connected to 
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a conductor 45 which is joined to the main line 
conductor 34 on the power side of the Switch 35. 
Connected to the main conductor 33 on the 

motor side of the SWitch 35 is a conductor 46 
Which leads through a terminal 47 on a time 
delay relay 48 to a second terminal 49 connected 
to the energizing coil of the relay 48. A conduc 
toi 5 connected to the terminal 5 of the ener 
gizing coil of the relay 48 leads to a terminal 52 
on a pressure responsive SWitch mechanism 53, 
and the circuit is completed by a conductor 54 
connected to the terminal 52 and to the main 
line conductor 34 on the power side of the Switch 
35. Secured to a second terminal 55 on the Switch 
53 is a conductor 56 which has the energizing 
coil of a Solenoid 57 connected thereinto and ul 
timately leads to a terminal 58 on the relay 48. 
The pressure Switches 43 and 53 may be of any 

conventional type wherein the electrical connec 
tion is opened. When the pressure reaches a prede 
termined value and is again completed When the 
preSSuite drops to a predetermined value. How 
ever, the pressure ranges of the two Switches are 
considerably different. Since the switch 43 op 
erates during periods of light air demand and 
controls the start-stop operation of the driving 
motor 24, its operating pressure range is com 
paratively large, for example between fifteen and 
twenty-five pounds. The pressure Switch 53, 
however, electrically controls the loading and un 
loading of the compressor and consequently op 
erates during periods of heavy air demand. Thus, 
its pressure range is relatively small, say two 
to five pounds. The pressure switch 53 is oper 
ated directly by receiver pressure and is con 
nected to the receiver by a conduit 59. The 
Switch 43 receives its operating pressure fluid 
through a conduit 60 which conveys a portion of 
the fluid operating the compressor unloaders 28 
to the SWitch 43. 

It is often desirable and necessary to change 
the upper operating pressures of the two 
SWitches, and further it is imperative that the 
relative difference between such pressures be kept 
practically constant at all times. To this end the 
Switches 43 and 53 are provided with a gear train 
consisting of three gears 6, 62 and 63. The 
gears 64 and 63 are connected to the adjusting 
Shafts 64 and 65 of the pressure Switches 53 and 
i3, l'espectively, and the main adjusting gear 62 
is fixed on an idler Shaft 66. The Outer end of 
the shaft 66 has a slotted head portion 67 there 
on to facilitate the rotational movement of the 
Imain gear 62 which in turn moves each of the 
gears 6 and 63 the same amount, thereby mak 
ing possible the Synchronous adjustment of the 
Operating pressures of the pressure Switches 43 
and 53. 
The Switch 53 controls the circuit containing 

the time-delay relay 48 and the load controlling 
Solenoid 57. The essential purpose of the time 
delay relay is to delay the action of the Solenoid 
57 and consequently to delay the loading of the 
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compressor for a predetermined time after the 
driving notor 2A is started. The relay 48 is shown 
as being of the oil dash-pot type, wherein the 
in overnent of a core 68 into its energied coil is 
is peded by a pistol 69 which is connected to the 
core and inorinally rests at the botton of an oil 
Well 3. A small hole 7 is provided through the 
piston "3 to restrict the passage of oil from one 
side of the piston to the other and thus delay 
in overent of the core 68 into the coil. After this 
delay, the core, on moving into its coil, hits a pin 
2 projecting into the top of the relay 48. The 

upward govement of the pin 2 closes the con 
tacts of a Switch 3 attached to the top of the 
relay and connected into the circuit containing 
the solenoid 5. 
To control the flow of fluid to the compressor 

Unloaders 28 and a water cut-off valve for the 
compressor, a valve mechanism 74 is connected 
between a pipe 3 from the receiver 2 and a con 
duit is leading to the unloaders 28 and the water 
cut-off valve it. The valve mechanism 4 in 
cludes an inlet port 8 and an atmospheric ex 
haust port 9 having Spring-pressed check valves 
89 and S, respectively, adapted to seat therein. 
Each valve has a stem 32 whose end rests against 
a pivoted airin 33 pivotally connected to a core 
extension 38 of the Solenoid 5. The valve 
inechanisrin is is provided with a third port 85 
into which is connected means for conveying 
pressure fluid to the unloaders 28. When the 
Solenoid 52 is dieenergized and thus the arm 83 
is pivoted downwardly, pressure fluid is permitted 
to flow into the valve mechanism through the 
open port F3 and out through the port 85 to the 
unloaders. 28. At such times the valve 8 is held 
Seated by its Spring, shutting off the atmospheric 
exhaust port 79. When the solenoid 57 is ener 
gized, the core extension 88 is raised thus mov 
ing the pivoted arm 83 upwardly such that the 
exhaust valve 3 is unseated and the inlet valve 
83 is seated by its spring to shut off the flow of 
airfroin the receiver 27. With opening of the 
exhaust port 9 the air operating the unloaders 
23 escapes to the atmosphere and the compres 
Sor is loaded. 

Connected between the conduit 6 and port 85 
is a bleeder valve mechanism 86 for allowing some 
of the pressure fluid passing to the unloaders 28 
to flow into a conduit 6 and subsequently to the 
Switch, 3 for operating same. The bleeder 
Inechanism consists of a housing 87 having a 
conical shaped port 88 located between two 
chanbei's 89 and 9. The chamber 89 is con 
nected to the waive mechanism 74 by a conduit 9 
thi'eaded into the port 85 and further opens into 
the conduit S leading to the compressor unload 
ers 28. ihs chamber 9 has an opening into 
which is connected the conduit 69 leading to the 
pressure switch $3. - 

ihe flow of air through the port 88 into the 
chamber 98 is - controlled by a needle valve 92 
which is adapted to seat against the conical Sur 
faces of the port 88. The position of the valve 
in the port is adjusted by the movement of a 
threaded- valve stem 93 which extends Without 
the housing 3 and has a head 94 to facilitate the 
rianual adjustinent of the valve 92. In order to 
deteriaine the pressure acting on the pressure 
SWitch 33, a pressure gauge 95 is connected into 
the charber 9 of the bleeder mechanism 86. 
ASSuring there is air in the receiver 2 at no 

32al Operating pressure, the compressor system 
is put into operation using the automatic dual 
Control by moving the Switch 4 to connect the 
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4. 
contact 4. Thus, a circuit is completed through 
the solenoid 37, conductors 38 and 42, the pres 
sure responsive Switch 43, on through the con 
ductor 45 to the lain line conductor 3s. When 
the coil of the Solenoid 37 is energized, it closes 
the main switch 35 thus starting the driving mo 
tor and Simultaneously causing current to pass 
through a closed circuit consisting of a conduc 
tor 46, the coils of the time-delay relay 48 and 
conductors 50 and 54 back to the main line con 
ductor 34. 
At this time the Solenoid 5 is not ener 

gized consequently compressed air in the re 
ceiver 27 passes through the port 78 into the valve 
mechanism 74 and out into the conduit 6 which 
conveys it to the unloaders 28 and the Water cut 
off valve 77 of the compressor; and thus, even 
though the compreSSOr piston is Operating, the 
compressor is unloaded. However, after a short 
delay, during which time the driving motor 24 is 
brought up to Speed and the coil of the time-de 
lay relay 48 draws the core 68 into operating posi 
tion, the switch 73 is closed, completing a cir 
cuit between the live conductors A6 and 54 con 
sisting of the conductor 56, the solenoid 57, and 
the pressure Switch 53. 
When the Solenoid 5 is energized, it moves the 

arm 83 upwardly to open the exhaust port 79 and 
allow the valve 89 to seat thus cutting off-the 
flow of air from the receiver through the port 8. 
he compressor Would now be loaded since the 

air operating the unloaders 28 escapes through 
the exhaust port 79 to the atmosphere. The 
compressor Will then operate to build up a pres 
Sure in the receiver 27 to some predetermined 
maximum value. If at first it is assumed that 
the air demand on the connpressor is great, this 
maximum value would correspond to the pres 
Sure set for opening the pressure responsive 
switch 53. When the receiver pressure reaches 
Such value, the SWitch 53 opens, in turn opening 
the circuit containing the Solenoid 5. The arm 
83 will then be pivoted downward and compressed 
air Will again flow through the valve mechanism 
74 to the unloaders 28 and the water cut-off 
valve 7. Since the needle valve 92 is slightly un 
seated in the port 83, a portion of this air is per 
mitted to pass through the port 88 into cham 
ber 90 and to the switch 43. Thus, the pressure 
acting on the pressure switch 43 builds up 
slowly during periods when the compressor is 
unloaded. 
As soon as the receiver pressure drops to a 

predetermined value the Switch 53 closes and 
completes the circuit containing the solenoid 57. 
Thus the compressor is again loaded. The air 
operating the unloaders escapes through the ex 
haust port 79 and a portion of the air trapped 
in the chamber 98 bleeds back through the port 
88 through the valve mechanism 24 to the at 
mosphere. Consequently the pressure on the 
switch 43 is continuously and slowly reduced 
during loaded periods of the compressor. . . 
As long as the demand for air is great, the 

System Will continue to operate on the loading 
unloading cycle since the unloaded periods of 
the compressor will not be long enough to per 
mit a sufficient amount of pressure fiuid to bleed 
from the chamber 89 into the chamber 90 for 
increasing the pressure therein to a value that 
will cause the switch 63 to operate. However, 
if it is now assumed that the demand for air from 
the compressor becomes light, the compressor 
will remain unloaded for a considerable length 
of time during each-load-unload cycle since re 
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ceiver pressure would drop slowly. When the 
unloaded time of the compressor is of Such length 
that the pressure in the chambers 89 and 90 will 
equalize, the pressure acting on the switch 43 
is sufficient to cause that switch to open, and 
the system will now operate by automatically 
starting and stopping the driving motor. 
Opening of the switch 43 breaks the circuit 

containing the solenoid 3 which in turn allows 
the main switch 35 to open, thereby cutting off 
the driving motor 24 and opening all the electri 
cal circuits of the regulator. Since the pressure 
range of the switch 43 is comparatively large the 
compressor system will remain idle for a consid 
erable length of time until the receiver pressure 
has dropped down to a value corresponding to 
the closing pressure of the switch 43. On clos 
ing of the switch 43, the original circuit contain 
ing the solenoid 3 is completed and the main 
switch 35 is closed. Current again flows through 
the switch 53 to the time-delay relay 48 and, 
after a delay, through the Solenoid 57 in a man 
ner previously described for again putting the 
System into operation. 
At any time when the demand for air again 

may become great, the Switch 53 Will take over 
the control of the System since the unloaded 
periods of the compressor will again become too 
short for the pressure to build up in the Switch 
43 sufficiently to operate it ahead of the switch 
53. 

It will be noted then that when the demand 
for air is great the compressor will be continu 
ously driven by the motor 24 but it will be loaded 
and unloaded so as to keep a practically constant 
preSSure in the receiver 27. But when the de 
mand for air becomes light, the system is shut 
down completely until the pressure on the switch 
43 reaches a certain minimum value, at which 
time the System is again put into operation and 
Will Operate according to the air demand from 
the compressor. 

If it is necessary to maintain a practically 
constant pressure in the receiver 2 for all load 
conditions, the switch 40 may be moved to con 
nect the contact 44. This cuts out the operation 
of the start-stop controller 43 and allows the sys 
ten to operate at all times under the control of 
the load-unload controller 53. The system would 
then constantly operate in a manner similar to 
that described above for periods of great air 
demand. 

It must be remembered that, after the pres 
Sure is exhausted from the unloaders 28 and the 
compressor reloads, the air trapped in the pres 
Sure Switch 43 and chamber 90 will also slowly 
leak out to atmosphere through the port 88 con 
trolled by the needle valve 92 during the whole 
time the compressor is running loaded. Since 
the length of time that the compressor runs 
loaded and unloaded is a function of the air 
demand, the pressure on the switch 43 naturally 
varies. The pressure gauge 95 indicates this 
varying pressure on the Switch 43 and in addition 
to being useful in setting the needle waive 92 to 
get the proper time interval for operation of 
the Switch 43, this gauge also indicates the ap 
proximate air demand on the compressor. If 
the pressure of this gauge varies in a low range, 
say from ten to thirty pounds during the load 
unload cycle, the air demand is rather great and 
the unloaded periods of the compressor are short. 
However, if the pressure on the gauge is of a 
high order, say eighty to ninety pounds during 
the load-unload cycle, then the air demand on 
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the compressor is low, and the unit would be 
about to operate under automatic start-stop 
control. The gauge 95 may be graduated Such 
that it indicates directly either the pressure on 
the switch 43 or the air demand on the com 
pressor. 

It will be apparent to those familiar with the 
art that various modifications and changes may 
be made without departing from the Spirit of the 
invention and the scope of the claims. 

I claim: 
1. A controlling System for compressors includ 

ing in combination a compressor having unload 
ing devices therefor, a driving motor for the Com 
pressor, a receiver connected to the outlet of the 
compressor to receive the compressor discharge, 
a controller in communication with the receiver 
and actuated by pressure fluid therein for valving 
pressure fluid to the compressor unloaders to 
unload the compressor whenever the fluid in the 
receiver has reached a predetermined value, a 
second controller in communication with the 
receiver and actuated by pressure fluid therein 
to stop the driving motor for the compressor at a 
predetermined value of the pressure fluid, and 
means between the receiver and the second 
mentioned controller for throttling the flow of 
pressure fluid from the receiver to the second 
mentioned controller so as to vary the time in 
which pressure of the fluid reaches the predeter 
mined value. 

2. A controlling system for compressors includ 
ing in combination a compressor having unload 
ing devices therefor, a driving motor for the Com 
pressor, a receiver connected to the outlet of the 
compressor to receive the compressor discharge, 
a valve connected between the receiver and the 
unloading devices for communicating the unload 
ing devices alternately with the receiver and the 
atmosphere, a controller for the valve in Com 
munication with the receiver and actuated by the 
pressure fluid therein said controller actuating 
the valve to unload the compressor at an upper 
predetermined value of pressure fluid and to load 
the compressor at a lower predetermined value 
of pressure fluid, a controller for the driving 
motor connected between the valve and the un 
loading devices and actuated by pressurefluid from 
the receiver, said second-mentioned controller 
stopping the motor at a predetermined upper 
value of pressure fluid and starting the motor at a 
predetermined lower value of pressure fluid the 
differential between the two values being substan 
tially greater than the differential between the 
tWo predetermined values of the first-mentioned 
controller, and means between the valve and the 
second-mentioned controller for selectively vary 
ing the flow of pressure fluid to the controller. 

PAUL A. YERGER. 
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