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Application December 12, 194, Serial No. 422,535 
(Ci. 239-3) 22 Cairns. 

This invention relates to air or gas compress 
sors, and more particularly to a loading and un 
loading mechanism therefor. 
An object of the present invention is to provide 

a novel, relatively simple, 2nd inexpensive mech 
anism of positive action which will eliminate all 
hunting or vascillating action of the unloading 
mechanism and which is particularly adaptable 
for controlling the loading and unloading of a 
single or multiple cylinder compressor era ployed 
in a refrigeration System or otherwise. 

She preseat invention is also adaptable for con 
trolling the loading and unloading of a multi 
stage variable capacity compressor in predeter 
inited percentages of its c2pacity, such loading : 
and unloading being automatically controlled by 
temperature at the point being cooled, or by pres 
Stre of the guid compressed, in 2 ccordance With 
time loadi demands upon the compressor, thereby 
in airtaining practically constant the Suction 
pressure, receiver pressure, or temperature pro 
duced oy the system in which the compressor is 
is cocated. 
Another object of the present in Vention is to 

provide, in a compressor control Systern, a nul 
ti-point, mechanism for controlling operation of 
the unloader of the compressor, which provides 
individual control of cut-in and cut-out points 
for each separate step of compressor loading and 
unloading, and whereby, upon slight variation in 
the load demand on the compressor, an initial 
step towards operation of the unloader will be 
performed, and upon continuance of said varia 
$ion of load demand for a short interval, the sec 
ond or final step in the control will occur, which 
Will complete the circuit through the unloader 
mechanisnin, resulting in unloading the compres 
sor in the percentage of its capacity controlled 
by the unloader operated. In instances of a sin 
gle stage compressor, the compressor will be come 
pletely unloaded upon operation of the unloader. 
When the variance in the load demand has been 
net or complied with, the control mechanism acts 
reversely in two steps, first providing the initial 
step, and after a short interval, in the event the 
load demand conditions remain the same, per 
forming the second step and completing the re 
verse operation of the unloading mechanism. 
Thus, any "hunting' action occasioned by 'flut 
tering' variation in the load demand will be ab 
sorbed in the control mechanism without trans 
mission to the unloader or to the compressor. 
A further object of the present invention is to 

provide, in a compressor control mechanism as 
specified, adjustable means whereby the device 
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may be adjusted to be responsive to different de 
grees of variation in the load demand, and which, 
due to its high degree of adjustability and sensi 
tivity, Will, permit, narrowing of the differential 
between the steps of unloading and loading of 
the corpressor over the differentials required in 
aigroyed types of unloader mechanisms now on 
the market, with 3 consequent more accurate and 
positive maintenance of predeter: nined load re 
guirements of the compressor. 
A Sitiji further object of the present invention 

is a grovide a corpressor control anechanism as 
spacified in which the adjust2.É.ie means con 
trolling the different degrees of variation in load 
demandi to which the loading and unloading of 
the COEnpreSSOF is resigorsive 23re constructed and 
arranged to perinit overiapping of the steps of 
CG12t:"Oh gf the (:0} apiessor, so that the total range 
covered by the several steps is materially less 
than that required with the Sarine differential in 
each ster gyher onerated in sequence without 

30 

overlapping. Also, one in which the "cut-in' and 
"cat-oat' points for each stegy of control are 
individually .. 3-diastable, whereby each step of 
loadizag or liaio3ding ray incorporate a iiii aren 
tial equired to Satisfy operating conditions with 
oist regard to the differential of other steps in 
theo2ding 2nd unloading cycle. 

Wiifith these and other objects in view, as may 
apgaea, from the accompanying specification, the 
invention consists of various features of construc. 
tioya and combination of parts, which will be first 
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described in Connection with the accompanying, 
drawings, showing a compressor control of the 
preferred for et abodying the invention, and the 
features fortning the javention will be specifically 
pointed out in the claigns. 

in the drawings: 
Figure 1 is a plan view of the improved com 

pressor unloader control. 
Figure 2 is a section on the line 2-2 of Figure 1. 
Figure 3 is a cross-section on the line 3-3 of 

Figure 2. 
'Figure 4 is a diagrammatic view illustrating 

the compressor control mechanism for controlling 
the loading and unloading of one cylinder of a 
compreSSOr. 

Figure 5 is a diagrammatic view, partly in sec 
tion, showing a multiple control system for con 
trolling stopping and starting, and loading and 
unloading, of a multi-stage, multiple cylinder 
compressor, in various percentages of the capac 
ity of the compressor. 

Figure 6 is a diagrammatic view, partly in sec 
tion, of a modified form of control system for 



2 
controlling the loading and unloading of a multi 
stage compressor. t 

Referring more particularly to the drawings, 
wherein the unloading governor or control mech 
anism per se is shown, in Figures 1 to 3, the 
governor or control mechanism per se includes a . 
suitable supporting casing or housing f, which 
has a contact carrying bar 2 rigidly Secured there 
to, on which a contact plate 3 is attached or Sup 
ported. The supporting bar 2 is of insulating 
material. 
A second, movable supporting bar 5, of insul 

lating material, is movably supported from the 
bar 2 by means of the pivoted carrying elements 
6. The bar 5 has a plurality of contact operat 
ing members 7 adjustably carried thereby, which 
are arranged in pairs or sets, each set compris 
ing an “on' contact operating member 8 and an 
'off' contact operating member 9. Any desired 
number of the adjustable contact operating 
members 7 may be provided, depending upon the 
number of circuits to be controlled, i. e., the num 
ber of steps of predetermined percentages of the 
capacity of the compressor in which the com 
pressor is loaded or unloaded. , 
The contact operating members 7 cooperate 

with spring contacts 0, which are likewise ar 
ranged in pairs, constituting an "on' contact . 
and an 'off' contact f2. The contacts to are 
carried by a bar 4, of suitable insulating ma 
terial, and they are connected in the electrical 
circuit controlling the loading and unloading 
of a compressor, as will be hereinafter more 
specifically referred to in connection with Fig 
ures 4, 5 and 6 of the drawings. 
The bar 5, and consequently the contact op 

erating members , are moved in response to 
pressure or load demand variations, by means 
of a bar 6, which is pivotally connected, as 
shown at 7, to the arm 8 of a bell-crank 9. 
The arm 20 of the bell-crank 9 is engaged and 
operated by the contact operating member 2 
of a pressure actuated structure 22. This pres 
sure actuated structure 22 may be of any ap 
proved type, which may be purchased upon the 
open market, and its specific construction forms 
no part of the present invention. The action of 
the pressure actuated member 22 is opposed by 
a spring 23, which is connected to the arm 9 
and anchored to the casing in any suitable 
manner, as by the adjusting Screw 24. A suit 
able mechanism 25 is provided for adjusting the 
tension of the Spring 23. 

, Adjustment of the mechanism 25 to vary the 
tension of the spring 23 determines the control 
point at which the load, demand upon the com 
pressor will actuate the bar 5 and consequently 
effect a loading or unloading step on the com 
pressor, and it may be regulated independently of 
adjustment of the operating member 7. 
In the diagrammatic illustration in Figure 4 

of the drawings the improved compressor un 
loading mechanism or control is shown as ap 
plied to a single stage compressor, preferably of 
the type used in refrigeration, wherein the load 
ing and unloading of the compreSSOr, as indi 
cated at A, is a single step Operation, i. e., a stop 
and start unloader. 
When the pressure in the system associated 

with the compressor A falls, increasing the load 
demand on the compressor, the pressure element 
22 will be operated or collapsed, which will per 
mit the bell-crank 9 to be moved upon its pivot 
27, by pressure of the 'spring 23, until such time 
as the arm 20 is again engaged by the actuating 

10 

5 

20 

25 

30 

35 

40 

45 

50 

2,838,451. 
element 2 of the pressure element 22. This 
first or initial movement of the bell-crank 9 
caused by engagement of the actuating element 
2 with the arm 20 will move the pivotally sup 
ported bar 5 and contact operating member sup 
ported thereby sufficiently to permit the contact 
strip 2 to engage the contact bar 3, which bar is 
connected to one side of the electrical current 
supply line as by the wire 28. As the load de 
mand increases, being registered by a drop in 
pressure in the system, the pressure actuated 
member 22 further collapses or recedes, permit 
ting the Spring 23 to move the movable bar 5 
another step, which moves the contact operating 
element 8 a sufficient distance to permit the "on' 
contact to engage the contact strip or bar 3. 
The contact it is connected to one pole, namely 
the pole 29, of an electrical relay 30, of approved 
construction, while the contact 2 is connected to 
the contact 3 of the contact relay. The contact 

is also connected to One pole of the solenoid 
coil 32 of the relay 30, so that when the contact 

engages the bar 3 a circuit will be closed 
through the solenoid coil 82, which will act upon 
the movable circuit closing element 33 of the relay 
30, moving it into engagement with the contacts 
29 and 3. At the same time that the circuit is 
closed through the contacts 29 and 3, the mov 
able element 33 will close the circuit through the 
contacts 34 and 35, and consequently through the 
solenoid structure 36 of the distributor valve 
structure 3. The operation of the distributor 
valve structure 3 will control delivery of actuat 
ing pressure fluid to the unloading mechanism 
38 of the compressor A, permitting operation of 
the unloading mechanism 38 to unload the com 
preSSOr. 
Any suitable type of unloading mechanism may 

be provided for use On the compressor A with 
out departing from the spirit of the present in 
vention, and the drawings (Figure 4) show one of 
many conventioral types of unloader mechanism. 
The unloader mechanism in Figure 4 comprises 

a pressure actuated piston 39 which, when pres 
sure is delivered against the piston through the 
three-way distributor valve structure 37, will be 
actuated to hold Open the suction valve 40 of the 
compressor, to unload the compressor. When 
it is desired to ioad the compressor, the distribu 
tor valve 37 is operated to permit the bleeding 
of pressure fluid from the unloader mechanism 
38, which Will relieve the Suction valve 40 of the 
compressor and permit it to act in its usual man 
ner. It is to be understood, of course, that pres 

55 sure fluid for actuating the unloader 38 may be 

60 

derived from any suitable source (not shown); 
When the pressure builds up in the system 

With which the compressor A is associated, this 
pressure, acting upon the pressure element 22, 
operates it to move the bell-crank 9 against the 
tension of the spring 23. The first step of such 
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action results in the moving of the contact if 
out of engagement with the contact bar 3. The 
circuit through the relay 30, however, is held 
through the 'off' contact 2, so that the sole 
noid 36 of the distributor valve 37, and the dis 
tributor valve 37, remain in their positions to 
load the compressor. As the pressure in the line 
builds up further, the gradual expansion of the 
pressure element 22 operates the bell-crank far 
ther, which moves the "off' contact 2 out of 
engagement with the bar 3 and completely breaks 
the circuit through the relay 30 and solenoid 86, 
permitting actuation of the valve 37 to load the 
CompreSSOr. 
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The degree of length of time of the "hold 

over' action of the governor may be controlled 
by variation in adjustment of the contact op 
erating members 8 and 9, and likewise the in 
CrementS in which the compressor is unloaded 
may be varied by adjustment of these contact 
operating members 8 and 9. 

In Figure 4 of the drawings the circuit is shown 
as being a temperature controlled circuit. That 
is, the pressure actuated element 22 is operated 
by a thermal element 45 of any approved type, 
which may be purchased upon the open market, 
and thus this system shown in Figure 4 is par 
ticularly adaptable for use in refrigerating SyS 
tems. 
In Figure 5 of the drawings a multiple control 

for a multiple cylinder compressor used in a re 
frigerating System is shown. In such systems it 
is usual to use a thermostatic control, which is 
actuated by the temperature of the medium being 
cooled, as the primary control for the loading 
and unloading mechanism. In some such in 
stallations the compressor loading is controlled 
from suction pressure. When the Suction pres 
Sure or the cooled medium temperature falls, the 
load on the compressor is decreasing and it is 
necessary to unload the compressor or compreS 
sors in steps corresponding to the falling of the 
suction pressure or temperature of the medium 
being cooled. Should the load decrease suffi 
ciently, that is, below a predetermined point, the 
structure shown in Figure 5 of the drawings shuts 
down or stops the compressor, consequently stop 
ing refrigeration. Then, when the temperature 

of the medium being cooled rises, with a resultant 
rise in the suction pressure, causing a load in 
crease on the compressor, the latter is restarted 
and gradually loaded in StepS or percentages of 
its capacity, proportional to the demand as indi 
cated by the rise in Suction pressure, or in ten 
perature of the medium being cooled. 
In Figure 5 of the drawings a four cylinder 

compressor is illustrated, three cylinders of 
which, namely cylind 2rs 50, 5 and 52, are 
equipped with unloading devices, 53, 54 and 55, 
of the same type as the unloading device 38 
shown in Figure 4 of the drawings. The un 
loading device 53 comprises a pressure actuated 
piston 56, which operates the mechanism 5, 
which in turn controls operation of the Suction 
valve 58 for controlling the loading and unload 
ing of the cylinder 50 of the multi-cylinder con 
pressor structure. The delivery of actuating 
pressure fluid to the pressure actuated unloading 
mechanism 53 is controlled by a three-way valve 
S2, which is actuated by a solenoid 64, while the 
delivery of actuating pressure to the unloading 
mechanisms 54 and 55 of the cylinders 5 and 
52 is controlled by three-way valves 6 and 59. 
The pressure fluid employed for actuating the 

, unloading mechanisms 53, 54 and 55, may be de 
rived from any suitable Supply Source (not 
shown), such as from the discharge Iranifold 
of the compressor system, and it is fed to the 
various three-way valves 59, 6 and 62 through 
the inlet pipe 65. From said valves, it is de 
livered to the unloading mechanisms through the 
respective pipes 66, 67 and 68. These pipes 66, 
6, and 68 also serve as return pipes for the ac 
tuating pressure fluid to permit it to bleed from 
the various unloading mechanisms, through the 
respective three-way valves, and out through the 
outlet 69, which may deliver it to any suitable 
point, or to the suction manifold of the system 
(not shown), 

3. 
The energizing and de-energizing of the Sole 

noids 60, 63 and 64, and consequently the con 
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trol of the loading and unloading of the various 
compressor cylinders, is in turn controlled by 
the governor or control mechanism 79, which is 
shown diagrammatically in Figure 5, but is of 
the same construction as shown in Figures 1 to 3 
inclusive of the drawings, 
The governor mechanism 70 includes a series of 

units f, 2, 3 and 74, which are of the same 
construction as the unit shown in Figure 4 of 
the drawings. Each of these individual units 
comprises a movable bar 75, which carries the 
adjustable contact actuating members 76 and 77, 
which engage the movable contacts 78 and 79, re 
Spectively, for moving these contacts out of en 
gagement With the contact bar 80, Or permitting 
then to move into engagement With the contact 
bar 80, to make or break a circuit through the 
electrical relay 8, and consequently through the 
respective Solenoid which is connected in circuit 
with the individual unit. As, for example, the 
unit is connected in circuit with the Source 
of electrical supply and the solenoid 64, so that 
the unit 7 will control operation of the solenoid 
64, the three-way valve 62, and the unloading 
mechanism 53, for controlling the loading and 
unloading of the compressor cylinder 59. Like 
wise, the unit 2 is connected in circuit with the 
Source of electrical supply, the solenoid 63, valve 
64, and unloading mechanism 5 for controlling 
the loading and unloading of the compressor 5. 
The unit 3 is connected in circuit With the 
Source of electrical current Supply, and with the 
solenoid 69, for actuating the three-way valve 
59 to control operation of the unloading mech 
anism 55, which controls the loading and un 
loading of the compressor cylinder 52. 
While in the diagrammatic Figure 5 the units 

7t, T2, 73 and 74 are shown as individual units. 
this illustration is of course diagrammatic, and 
merely for the purpose of more clearly illustrat 
ing the invention. In actual practice and con 
struction, the multi-point control or governor O 
shown in Figure 5 will be constructed the same 
as the control shown in Figures 1 to 3 of the 
drawings, where only a single bar 5 is shown, 
which carries the plurality of sets of adjustable 
actuating members 8 and 9, corresponding to the 
members 76 and 77 shown in Figure 5. A pair of 
Such actuating members is provided for each of 
the Solenoids and for the stop and start control of 
the compressor, controlled by the unit 74 in Fig 
ure 5. The operation of the governor 79 is iden 
tical with the operation hereinabove described. 
The bar 5 is moved to make or break electrical 
circuits through the respective solenoids, etc., by 
the operation of the pressure actuated member 
22, which is in turn actuated by a thermal de 
vice 82. The pressure actuated member 22 op 
erates a lever 9" which moves the bar 75. The 
Sequence of energizing or de-energizing of the 
solenoids is controlled by the adjustment set 
tings of the respective actuating members 6 and 

, so that the various three-way valves will be 
actuated in the desired or predetermined se 
quence, dependent upon the respective settings 
of said actuating members, 

in the construction shown in Figure 5 of the 
drawings, the last unit, 74, in the series of units, 
and consequently the last one operated in the 
unloading sequence, and the first one operated in 
the loading sequence, is connected in circuit, 
through the electrical relay 84, with the switch 
structure 85, which controls the stopping and 
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starting of the electrical motor 86 of the Con 
pressor. Thus, when the contacts 78 and 79 of 
the unit 74 are actuated, they will make or break 
the circuit to the motor 86 to stop or start the 
compressor. A hand switch 8 may be connect 
ed in the circuit between the source of electrical 
supply and the various solenoids 0, 63 and 64 to 
to permit manual cutting in or cutting out of the 
system. 

Figure 6 shows a multi-stage control for COn 
trolling the loading and unloading of a compres 
sor in a plurality of predetermined percentages of 
its capacity. In this view a multiple cylinder 
compressor is shown in which the first step 
of unloading is by operation of the un 
loading mechanisms 90, which open the crank 
ends of the compressor cylinders 9 and 92 to 
clearance pockets 93 and 94. The second step in 
unloading is the closing of the Crank ends of the 
compressor cylinders to the clearance pockets, 
and the opening or operation of the Suction valves 
95 of the head ends of the cylinders, to permit 
the unloading of the head ends of the cylinders. 
For complete unloading of the compressor, the 
suction valves 96 at the crank ends of the cylin 
ders are held open, thus allowing the compressor 
to by-pass from crank end to suction end and op 
erate completely unloaded. The unloading valves 
or mechanisms 90 are operated by pressure from 
a suitable, source (not shown), the delivery of 
which to the unloading mechanisms is controlled 
by distributor valve 97, which is operated by a 
solenoid 98. The delivery of pressure operating 
fluid to operate the unloading mechanisms of 
the suction valves 96 is controlled by a distributor 
valve 99, which is actuated by solenoid 00, while 
the delivery of pressure actuating fluid to and 
from the unloading mechanism acting upon the 
suction valves 95 is controlled by a distributor 
valve Of, which is in turn operated by a solenoid 
02. 
The energizing of the solenoids 98, foo and O2, 

and consequently the operation of the distributor 
valves 97, 99 and fo, is controlled by a multi 
point control mechanism such as is shown in 
Figures 1 to 3 of the drawings. 
In this Figure 6 of the drawings, the control 

mechanism, generically indicated by the numeral 
O3, is shown diagrammatically, for purposes of 

illustration, but it is to be understood that it 
would be constructed in accordance with Figures 
1 to 3 of the drawings, and the various steps in 
the loading and unloading operations of the com 
pressor structure would be controlled and timed 
by the setting of the contact actuating members 
O4 and 05 in each of the respective units of the 

multi-point control mechanism 03. The various 
units OS, OT and 08 of the control mechanism 
3 are identical in construction with the units of 

the control or governor 70 shown in Figure 5, and 
with the structures shown in Figures i to 4 of 
the drawings. Each unit comprises a pair of 
contact actuating members 09 which are car 
ried by the bar f0. The bar to corresponds to 
the bar 5 shown in Figures 1 to 3 of the drawings, 
and the actuating members 09 in each set or unit 
are adjusted to provide any desired sequence in 
the loading and unloading operations of the com 
pressor. By incorporating the proper number of 
noirmally opened and normally closed contacts on 
the relays, practically any unloading combina 
tion of the compressor may be had, such as pro 
viding single operation of the clearance pockets, 
combined operation of the clearance pockets and 
suction unloaders, or individual Operation of the 
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suction unloaders to provide for operation of the 
compressor in any of the numerous increments 
of its capacity. 
In the construction shown in Figure 6 of the 

drawings, the bar i? is actuated through the 
medium of the leverage or link structure ff2, by 
the pressure actuated member 4. This pres 
sure actuated member 4 is preferably connect 
ed to the discharge (not shown) of the compres 
sor structure So that the loading and unloading 
of the compressor will be controlled by variations 
in the load demand upon the compressor Occa 
sioned by the use of the fluid compressed. In 
all other respects this system shown diagram-. 
matically in Figure 6 operates identically with 
the structure shown in Figures 1 to 3 of the 
drawings and heretofore described. 

It will be understood that the invention is not 
to be limited to the specific construction or ar 
rangement of parts shown, but that they may be 
Widely modified within the invention defined by 
the claim.S. 
What is claimed is: 
1. The combination with an air or gas con 

pressor, of control valves for controlling the load 
ing and unloading of the compressor in steps of 
fractional parts of its full capacity, electrically 
operated means for controlling operation of said 
valves, circuit closing means controlling the en 
ergizing of said electrically operated means, said 
circuit closing means embodying a pair of actu 
ating members for each step of unloading, said 
actuating members operable in sequence of pre 
determined intervals for providing delay in ener 
gizing or de-energizing of said electrically oper 
ated means, and means operated by variances in 
the load demand On the compressor for operating 
said actuating members. 

2. The combination with an air or gas com 
pressor, of control valves for controlling the load 
ing and unloading of the compressor in steps of 
fractional parts of its full capacity, electrically 
operated means for controlling operation of said 
valves, circuit closing means controlling the en 
ergizing of said electrically operated means, said 
circuit closing means embodying a pair of ac 
tuating members for each step of unloading, said 
actuating members operable in sequence of pre 
determined intervals for providing delay in ener 
gizing or de-energizing of said electrically oper 
ated means, said actuating members being adjust 
able to vary the delay interval between the suc 
cessive operation of the actuating members in 
each pair. 

3. The combination with an air or gas com 
pressor, of control valves for controlling the load 
ing and unloading of the compressor in steps of 
fractional parts of its full capacity, electrically 
operated means for controlling operation of said 
valves, circuit closing means controlling the en 
ergizing of said electrically operated means, said 
circuit closing means embodying a pair of actu 
atting members for each step of unloading, said 
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actuating members operable in sequence of pre 
determined intervals for providing delay in en 
ergizing or de-energizing of said electrically oper 
ated means, means operated by variances in the 
load demand On the compressor for operating 
said actuating members, said actuating members 
being adjustable to regulate the degree of vari 
ance in load demand on the compressor required 
for each step of loading and unloading of th 
compressor. 

4. The combination with an air or gas cons 
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pressor, of control valves for controlling the load 
ing and unloading of the compressor in steps of 
fractional parts of its full capacity, electrically 
operated means for controlling operation of said 
valves, circuit closing means controlling the en 
ergizing of said electrically operated means, said 
circuit closing means embodying a pair of actu 
ating members for each step of unloading, said 
actuating members operable in sequence of pre 
determined intervals for providing delay in ener 

s 

O 
gizing or de-energizing of said electrically oper 
ated means, means operated by variances in the 
load demand on the compressor for operating 
said actuating members, said actuating members 
of each pair being independently adjustable to 
vary the delay interval between the successive 
operation of the actuating members in each pair 
and also being adjustable to regulate the degree 
of variance in load demand on the compressor 
required for each step of loading and unloading 
of the compressor. 

5. The combination with an air or gas com 
pressor, of control valves for controlling the load 
ing and unloading of the compressor in steps of 
fractional parts of its full capacity, electrically 
operated means for controlling operation of said 
valves, circuit closing means controlling the en 
ergizing of said electrically operated means, said 
circuit closing means embodying a pair of actu 
ating members for each step of unloading, said 
actuating members operable in sequence of pre 
determined intervals for providing delay in en 
ergizing or de-energizing of said electrically op 
erated means, means operated by variances in the 
load demand on the compressor for operating said 
actuating members, said actuating members be 
ing independently adjustable to vary the delay 
interval between the successive Operation of the 
actuating members in each pair, and means ad 
justable independently of said actuating members 
to regulate the degree of variance in load demand 
on the compressor required for actuating said 
actuating members. 

6. The combination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling operation of said loading and unloading 
means, circuit closing means for controlling en 
ergizing of said electrical means, said circuit, clos 
ing means embodying a pair of movable contacts, 
and centact actuating members operated by vari 
ances in the load demand on the compressor for 
moving said contacts, said actuating members 
moving said contacts in sequence and arranged 
whereby a predetermined time delay will be occa 
Sioned between the successive movement of the 
contacts occasioning a delay in the operation of 
the electrically operated means after the initial 
impulse of load variation on the compressor. 

7. The combination with an air or gas com 
pressor, of means for loading and unloading said 
compreSSOr, electrically operated means control 

5 
tial implise of load variation on the compressor, 
said actuating members being adjustable to vary 
the delay interval between the successive move 
ments of the actuating members. 

8. The cornbination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically, operated means control 
ling Operation of said loading and unloading 
nea-ES, circuit closing means for controllingen 
ergizing of said electrical means, said circuit 
closing means embodying a pair of movable con 
tacts, contact actuating members operated by 
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ling operation of said loading and unloading 
means, circuit closing means for controlling ener 
gizing of said electrical means, said circuit clos 
ing means embodying a pair of movable contacts, 
contact actuating members operated by variances 
in the load demand on the Compressor for mov 
ing said contacts, said actuating members mov 
ing said contacts in sequence and arranged 
whereby a predetermined time delay will be oc 
casioned between the Successive movements of 
the contacts occasioning a delay in the operation 
of the electrically operated means after the ini 
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variances in the load demand on the compressor 
for moving said contacts, said actuating members 
moving Said contacts in sequence and arranged 
whereby a predetermined time delay will be oc 
casioned between the successive movements of 
the contacts occasioning a delay in the operation 
of the electrically operated means after the in 
itial impulse of load variation on the compressor, 
said actuating members being adjustable to regu 
late the degree of variance in load demand on 
the compressor required for each step of loading 
or unloading of the compressor. - 

9. The combination with an air or gas com 
pressor, of means for, loading and unloading said 
Compressor, electrically operated means control 
ling Operation of said loading and unloading 
means, circuit closing means for controlling en 
ergizing of said electrical means, said circuit 
closing means embodying a pair of movable con 
tacts, contact actuating members operated by 
variances in the load demand on the compressor 
for moving said contacts, said actuating members 
moving said contacts in sequence and arranged 
whereby a predetermined time delay will be oc 
casioned between the successive movements of 
the contacts occasioning a delay in the operation 
of the electrically operated means after the in 
itial impulse of load variation on the compressor, 
Said actuating members being adjustable to regul 
late the degree of variance in load demand on 
the compressor required for each step of load 
ing or unloading of the compressor, and means 
adjustable independently of said actuating mem 
bers to regulate the degree of variance in load 
demand on the compressor required for actu 
ating said actuating members. 

10. The combination with an air or gas com 
preSSOr, of means for loading and unloading said 
compressor, electrically operated means control 
ling operation of said, loading and unloading 
means, circuit closing means for controlling en 
ergizing of said electrical means, said circuit 
closing means comprising a pair of movable. 
contacts connected in the circuit of said elec 
trically operated means so that both must be 
operated to make or break the circuit to the elec 
trically operated means, and an independent 
actuating member for each of said contacts, said 
actuating members arranged to provide a time 
interval between the successive movements of 
the contacts, and means actuated by variance in 
the load demand on the compressor for operat 
ing said actuating members. 

11. he combination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means con 
trolling operation of said loading and unloading 
means, circuit closing means for controlling en 
ergizing of said electrical means, said circuit 
closing means comprising a pair of movable con 
tacts connected in the circuit of said electrically 
operated means so that both must be operated 
to make or break the circuit to the electrically 



6 
operated means, an independent actuating mem 
ber for each of said contacts, said actuating 
members arranged to provide a time interval 
between the successive movements of the Con 
tacts, means actuated by variance in the load 
demand on the compressor for operating said 
actuating members, and said actuating members 
being adjustable independently for varying the 
length of said time interval. 

12. The combination with an air or, gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling Operation of said loading and unloading 
means, circuit closing means for controlling en 
ergizing of said electrical means, said circuit 
closing means comprising a pair of movable con 
tacts connected in the circuit of said electrically 
operated means so that both must be operated 
to make or break the circuit to the electrically 
operated means, an independent actuating mem 
ber for each of said contacts, said actuating 
members arranged to provide a time interval be-, 
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tween the successive movements of the contacts, 
means actuated by variance in the load demand 
on the compressor for operating said actuating 
members, and said actuating members being ad 
justable to regulate the degree of variance in load 
demand on the compressor required for each step 
of loading or unloading of the compressor. 

13. The combination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling operation of said loading and unloading 
means, circuit closing means for controlling en 
ergizing of said electrical means, said circuit 
closing means comprising a pair of movable con 
tacts connected in the circuit of said electrically 
operated means so that both must be operated 
to make or break the circuit to the electrically 
operated means, an independent actuating mem 
ber for each of said contacts, said actuating 
members arranged to provide a time interval 
between the successive movements of the con 
tacts, means actuated by variance in the load 
demand on the compressor for operating said ac 
tuating members, said actuating members being 
adjustable independently for varying the length 
of said time interval, and means adjustable in 

, dependently of said actuating members to regu 
late the degree of variance in load demand on the 
compressor required for operating said actuating 
members. 

14. The combination with an air or gas Com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling operation of said loading and unloading 
means, circuit closing means for controlling ener 
gizing of said electrical means, said circuit closing 
means including a stationary contact bar, a pair 
of movable contacts, a movable bar, means oper 
ated by variances in load demand on the Com 
pressor for moving said movable bar, and actuat 
ing members carried by said bar for moving said 
nowable contacts. 
15. The combination with an air or gas com 

pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling operation of said loading and unloading 
means, circuit closing means for controlling ener 
gizing of said electrical means, said circuit closing 
means including a stationary contact bar, a pair 
of movable contacts, a movable bar, means Oper 
ated by variances in load demand on the com 
pressor for moving said movable bar, and actuat 
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movable contacts, said actuating members being 
adjustable relative to said bar for varying the 
degree of variance in load demand on the con 
pressor required to move the contacts. 

16. The combination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling Operation of said loading and unloading 
means, circuit closing means for controlling ener 
gizing of said electrical means, said circuit closing 
means including a stationary contact bar, a pair 
of movable contacts, a movable bar, means oper 
ated by variances in load demand on the con 
pressor for moving said movable bar, and actuat 
ing members carried by said bar for moving said 
movable contacts, said actuating members being 
adjustable relative to each other to provide a 
variable time delay between the movement of the 
contacts. 

17. The combination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling operation of said loading and unloading 
means, circuit closing means for controlling ener 
gizing of Said electrical means, said circuit closing 
means including a stationary contact bar, a pair 
of movable contacts, a movable bar, means oper 
ated by variances in load demand on the come 
pressor for moving said movable bar, actuating 
members carried by said bar for moving said mov 
able contacts, said actuating members being ad 
justable relative to each other to provide a vari 
able time delay between the movement of the 
contacts, and means applying restraining pres 
sure on said means which is operated by variances 
in the load demand. -- 

18. The combination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling Operation of said loading and unloading 
means, circuit closing means for controlling ener 
gizing of Said electrical means, Said circuit closing 
means including a stationary contact bar, a pair 
of movable contacts, a movable bar, means oper 
ated by variances in load demand On the Com 
pressor for moving said movable bar, actuating 
members carried by said bar for moving said 
movable contacts, said actuating members being 
adjustable relative to each other to provide a 
variable time delay between the movement of the 
contacts, means applying restraining pressure on 
said means which is operated by variances in the 
load demand, and means for varying the restrain 
ing pressure applied to said load-demand vari 
ance-operated means to regulate the degree of 
variance in load demand required to move 
said bar. 

19. The combination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling operation of said first-mentioned means, an 
electric circuit including circuit closing means for 
controlling energization and de-energization of 
the respective electrically operated means, and 
means operated by variance in the load demand 
On the compressor for actuating said circuit clos 
ing means, the respective circuit closing means 
being so constructed and arranged as to operate 
with a delayed action after initiation of either 
their circuit opening or closing operations. 

20. The combination with an air or gas com 
pressor, of means for loading and unloading said 
compressor, electrically operated means control 
ling operation of said first mentioned means, an 

ing members carried by said bar for moving said 75 electric circuit including circuit closing means 
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for controlling energization and de-energization 
of said electrically operated means, and means 
operated by variance in the load demand on the 
compressor for actuating said circuit closing 
means, said circuit closing means being so con 
structed and arranged as to operate with a de 
layed action after initiation of either the circuit 
opening or closing Operation. 

21. The combination with an air or gas com 
pressor, of means for loading and unloading the 
compressor, electrically operated means for Con 
trolling the operation of said first-mentioned 
means, an electric circuit including circuit clos 
ing means for controlling energization and de 
energization of the respective electrically oper 
ated means, said circuit closing means Compris 
ing a first contact connected in said circuit, a 
pair of movably mounted contacts for each of 
said electrically operated means and connected in 
said circuit for co-action with Said first contact, 
adjusting means for the respective movably 
mounted contacts for adjusting the same rela 
tively to each other in each pair or each pair 
relatively to the other pairs and with respect 
to said first contact, and means operated by 
variance in load demand on the compressor for 
shifting said movably mounted contacts relatively 
to said first contact. 
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22. The combination with an air or gas com 

pressor, of means for loading and unloading the 
compressor, electrically operated means for con 
trolling the operation of said first-mentioned 
means, an electric circuit including circuit clos 
ing means for controlling energization and de 
energization of the respective electrically oper 
ated means, said circuit closing means comprising 
a first contact connected in said circuit, a sup 
port, a pair of flexible Contacts for each of Said 
electrically operated means and Connected in Said 
circuit for co-action with said first contact, said 
flexible contacts being carried by Said Support, a 
carrier means mounted for movement relatively 
to said first contact and provided with adjusting 
screws for the respective flexible contacts for 
adjusting the latter relatively to each other in 
each pair or each pair relatively to the other 
pairs and with respect to said first contact, and 
means operated by variance in load demand on 
the compressor for shifting said carrier means 
and said adjusting screws relatively to said 
flexible contacts for shifting the latter relatively 
to said first contact. 
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