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9 Caring. 

This Y2Yegion Relates to compressors for air 
or gas and an object of the invention is to pro 
vide a compressor unloading means and COX 
troi therefox, whereby an approximate constant 

g or predetermined weight of gas will be delivered 
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at varying suction pressares and at a constal at 
discharge press are with a reciprocating Con 
pressor operating at constant Speed. 

Viore specifically the invention comprises a 
multi-stage compressor, and loading and un 
loading means therefor, which unloading means 
is controiled by pessure of gas entering the SUIC 
tion or inlet of the compressor whereby the ca 
pacity of the compressor stages is controlled in 
steps proportionate to the Stiction preSSure, for 
maintaining approximately constant the weight 
and pressure of gas deliyered by the compreSSO. 
With these and other oojects in view as may 

appear from the accompanying specification, the 
invention consists of various features of Con 
struction and combination of parts, which will 
be first described in connection with the ac 
companying drawings, showing a compressor of 
the preferred form, and the features forming 
the invention will be specifically pointed out in 
tie claims. 

in tie drawi:AgS: 
Fig. i is 8, diagrammatic view of a syster 

view showing a multi-stage compressor and 
control mechanism therefor for carrying out 
the object of the present invention. 

Fig. 2 is a diagrammatic view partly in sec 
tion of a modified form of the compressor lay 
o2.É. 

Fig. 3 is a diagrammatic view partly in sec 
tion of a still further modified form of the in 
vention. 

Referring more particularly to the drawings, 
Fig. shows one approved type of compressor 
layout and control whereby a multi-stage va 
riable capacity compressor may be operated to 
deliver an approximate constant or predeter 
mined weight of gas at various suction pres 
Sures and at a constant discharge pressure with 
a reciprocating compressor operating at a con 
stant Speed. - 
The layout shown in Fig. 1 is particular 

adapted for treating crude petroleum oils and 
specifically for use in what is known as the pro 
pane pump-down dewaxing system. While the 
compressors and their control are shown as ap 
plied in Fig. 1, to a petroleum dewaxing system, 
it is to be understood that the invention is not 
to be limited to such systems but is applicable. 

- for use in any analagous system or in any sys 

(CE. 233-2) 
ten where it is desired to carry out the broad 
specific idea of delivering a gas at a constant 
Or predetermined Weight, and constant discharge 
pressure with varying intake pressure without 
varying the speed of operation of the compressor. 

in the systeyn shown in Fig. 2 of the drawings, 
the petrolean to be dieWaxed is nixed with pro 
pare or the like and is placed in a storage tank 

front which the gas is drawn of through the 
pipe 2 to the suction of the first stage or low 
pressure cylinder 3 of the multi-stage reciprocat 
ing compressor, he gases are discharged from 
the discharge, indicated at 4, of the first stage 
compressor 3 to the Sction of the Second stage 
Of high pressure cylinder 5 of the compressor. 
From the high pressure cylinder 5 the con 
pressed gases are discharge through a staitable 
conduit 6 to a cozdense Where they are co 
densed and the propane separated or segrea 
gated from the other gases for future ase in 
connection with other petroleum. 

in the process for dieWaxing lubricating stock, 
propane is blended with a definite armount of 
lubricating stock and held in a closed t&nk, the 
pressure of which is fixed by the temperature 
and vapor pressure of the volatile constituent, 
namely, propane. Separation is accomplished 
by progressively decreasing the pressure in the 
closed tank, under which condition the propagne 
is evaporated and the amount of separation is 
proportional to the latent heat of the propane 
which is evaporated and removed. As the pro 
pane is removed, the pressure and consequently 
the temperature in the tank drops resulting in 
a congealing of the paraffin or wax base of the 
mixture, which congealing wax falls to the bot 
tom of the tank and is Segregated. 

In order to control the rate of separation, it 
is necessary to control the rate at which the 
propane is evaporated and removed. During the 
initial stages of the process the pressure within 
the tank is relatively high, and therefore the 
volume of vapors to be removed to accomplish 
a given amount of separation is relatively small 
as compared with the volume which must be 
removed at the later stages of the process when 
the pressures are low and the specific volume of 
the gas removed is large. 
At the beginning of the process the com 

pressor is required to remove gas which is rela 
tively dense, so that to remove a definite weight 
of gas the volume to be removed is small. As 
the pressure within the tank decreases the gas 
becomes less dense, and therefore the volume 
corresponding to a given weight of gas increases, 
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so that the compressor must work at an increas 
ing volumetric capacity as the process pro 
gresses. It must be remembered that at the 
beginning of the process the ratio of compres 
sions is small and from this point the ratio of 
compressions gradually increases until at the 
end of the process the ratio is relatively large. 
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It will be appreciated that the ratio of pump 
ing of the gas from the storage tank must be 
definitely controlled so as to control the desired 
rate of temperature change in the tank and 
consequently the rate at which the Wax is con 
gealed. The gas removed from the tank must 
be discharged at a predetermined pressure main 
tained constant, into the condenser . To pro 
vide these results a novel system of loading and 
unloading the compressor cylinders is provided 
which is controlled by any approved type of 
compressor unloading governor which governor 
is in turn pressure operated and controlled by 
pressure of the gasses entering the suction of 
the first or low pressure stage of the compressor. 
In the construction shown in Fig. 1 of the 

drawings, the first stage or low pressure cyl 
inder of the compressor is of the approved type 
of double acting compressor and is provided 
With Suction valves 10 and 11 which control the 
inlet of the gas into the opposite ends of the 
cylinder 12 and on opposite sides of the piston 
3. 
These suction valves 10 are of the unloading 

type such as disclosed in United States Pat 
ents Nos. 1,579,781 and 1,798,435 and their 
specific construction will not be described in 
detail in the present application. The suction 
valves are of the unloading type and are held 
Open by pressure so that when the suction valve 
10 is held open the crank end of the compressor 
cylinder 3 will operate without compressing, the 
gas merely passing in and out through the suc 
tion valve. When the suction valve 11 is held 
open the head end of the compressor cylinder 
will operate without compressing, and when. 
both suction valves are held open the compres 
Sor cylinder 3 will operate at zero capacity. 
Clearance pockets 15 and 16 are shown which 

are adapted to be connected to the ends of 
the cylinder through the medium of pressure 
Operated unloading valve structures 17 and 18 
for the purpose of fractionally unloading the 
ends of the compressor. 
These pressure operated unloading valves 17 

and 18 may be of any approved type such as 
those shown in Patent No. 1764,646 wherein the 
valves are opened when the pressure in the op 
erating pressure lines 19 and 20 reaches a pre 
determined degree necessary to overcome the 
tension of the springs 21. While in the draw 
ings only two clearance pockets are shown it 
is to be understood that any number of clear 
ance pockets may be provided for providing 
fractional unloading of the compressor cylinder 
in any percentage of its capacity. 
The first stage or low pressure cylinder 3 of 

the multi-stage reciprocating compressor. dis 
charges through a suitable conduit 22 into the 
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suction 23 of the second stage or high pressure 
cylinder 5 of the compressor... 
The second stage or high pressure cylinder 5 

of the compressor is also of the double acting. 
type. and is . provided with suction Waves 24 
and 25 of approved type such as the suction 
valves 10. and 11. The suction valves 24 and 
25 are pressure - operated unloading valves for 

fractionally 
of the high pressure cylinder. When the pres 

1969,078 
unloading the ends of the compressor inde 
pendently or for completely unloading the COm 
pressor by having both of the suction valves 
held open. In the drawings only one clearance 
pocket, namely the clearance pocket 26, is 
shown associated with the high presssure cylin 
der 5 to provide fractional unloading thereof, 
but it is to be understood that any desired num 
ber of clearance pockets may be provided with 
out departing from the spirit of the present 
invention. 
The various unloading valves and unloading 

Suction valves are operated by pressure fluid 
which is delivered thereto through the distrib 
ulting valve structure 30 which forms a part of 
the governor mechanism. 31. 
The governor mechanism 31 is specifically ill 

lustrated and described in Patent No. 1,798,435. 
The distributing valve 30 is operated to control 
the distribution of pressure to the various valves 
for loading or unloading of the compressor cylin 
ders by the governor mechanism 31 and the 
governor mechanism 31 is in turn controlled by 
the pressure operated mechanism 32 which 
forms a part of the governor 31. The pressure 
Operated mechanism 32 is connected by means 
of the pipe 33 with the suction of the low pres 
sure cylinder 3 of the compressor. In the draw 
ings such connection is illustrated as being es 
tablished through the pipes 33 and the delivery 
pipe 2 but the pipe 33 may be connected di 
rectly to the suction of the compressor cylinder 
if desired. 
By connecting the pressure operated mecha 

nism 32 with the suction of the low pressure 
compressor cylinder 3, the loading and unload 
ing of the cylinders 3 and 5 will be controlled 
by the pressure of the gas entering the suction 
of the first stage or low pressure cylinder of 
the compressor mechanism. ; 
Thus; when the pressure gas in the storage 

tank 1 and consequently at the suction of the 
low pressure cylinder 3 is high or at its greatest 
point the pressure operated mechanism 32 will 
through the mechanism 34 of the governor 31 
Operate the distributing valve 30 to deliver pres 
sure fluid through the pipes or connections 35 
and 36 to both of the suction valves 10 and 11 of the low pressure cylinder 3 for holding these 
valves open and permitting the gas from the 
tank 1 to pass through the low pressure stage 
of the compressor without being compressed. 

the pressure of the gas, is sufficiently high 
then the valve 30 will also at the same time 
deliver pressure fluid through the distributing 
valve 30 and pipes 37 and 38 to the suction 
valves 24 and 25 of the second stage or high pressure cylinder of the compressor and thus 
the gas will pass through both the compressor 
cylinders to the condenser without being com pressed. 
As the pressure falls in the storage tank and 
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consequently as the pressure of the fluid at the 
Suction of the low pressure cylinder falls the 
distributing valve 30 will be operated to close 
first the suction valve 25, second the suction 
Valve 24 at which time the high pressure cyl 
inder will be operated at full capacity. If the . 
pressure of the Suction gas is slightly in excess 
of the desired pressure, the unloading valve 39 
which controls the clearance pocket 26 will be 
Operated by pressure fluid from the distributing 
valve 30 through the pipe 40 so as to partly or 

reduce the compressing capacity 
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Stre in the suction pipe 2 falls further, the un 
ioading valve 39 will be closed and the suction 
7alve 1 of the low pressure cylinder will be 
closed permitting the low pressure cylinder to 
operate at approximately fifty percent of cars 
spacity. If the pressure of the suction gas is 
Sicia that it is desirable to operate the low 
preSSLe cylinder at fifty percent of capacity, 
tie clearance chamber 6 may be brought into 
icontinunication With the head end of the cylin 
de 3 of Eneans of the unloading valve structure 
3 Winica Inloading Wave strictre it close 

"vihen the suction pressure falls to a sufficient 
Credeterinized degree to Warrant operation of 
ta2 is stage cyliader at fifty percent of ca 
gacity. 

(UQCR if the drop in the pressure of the suc 
it gas ae Sciog Valve 10 Wii ce closed 
whicia Wil; gerrit the low pressure 'cylinder to 
Operaise at OF8-3Adred percent of its capacity. 
Shoai Ee Salicio pressure, however, be Sucia 
iai, ii, is not desirable to operate the low pres 
Size Stags at One-hundred percent capacity, but 
Oily at Se72:2ty-five percent of capacity, the 

5 geazca 3CCEe, i5 fill be brought into service 
3 tile Opening of the unloading Wave nech 32 

isin it, e Anloading Yalve it will close whe 
iiie OreSSLare of the gaS at the Suction of the 
toy pressure cylinder falls to the predetermined 
siegea Saecessary for full capacity operation of 
the GY7 greSS is stage. 
The piaSSara Sid for operating the Yarious 

Sctic Vayes (, 3, 24 and 25 and the unload 
ing yaifas 1, 3 and 39 may be obtained fron 
any Sigitalie Scarce and it is delivered to the 
distrioting Valya 30 trough Sitable piping 
indicated 3, 42. 

First the foregoing description take in coin 
zection Tita Fig. of the drawings, it Will be 
appairen, that With the layout of the compreSSOr 
as showii and as a coya described the pressure 
of the Slaction gas at the inlet to the low pres 
Slice cylinder or first stage of the Inti-stage 
congreSSOT will control the operation of the . 

5 congreSSOr aid by So doing it Will be possible 
to provide a disclaige of approximately a co 
stant 7eigiat of gas at a constant pressure re 
gardless of the Stiction pressure, into the con 
dease: , wit: a compressor operating at a 
iconstaxat Speed. 

a Sig. 2 of the drawings a modified form of 
i:a coisagreSSoi Aegianism and control is illus 
rated. In this for the gas is delivered 
through the Sction pipe 50 to the suction of the 
ovy pressure cylinder 51 and the pipe 50 has a 
eranch 52 therein which passes to the suctional 
of the Sacond stage or high pressure cylinder 
53 of aa compressor structure. A valve chest 
5é is interposed in the pipe 50 and a waive 55 
is provided which controls the passage of the 
Sction gas either through the suction pipe 50 
to the ide, of the cylinder 5 or to the inet 
og the high pressAire cylinder 53. 
The 9ave 55 is shown in the drawings as a 

5 pressare operated valve operated by pressure 
sid distriolated thereto through the distributor 
yaiye 56. The distributor valve is the same as 
the districtor waye 30 and the distributor 
yaye of Paten, No. 1,798,435. The distribu 
to faive 56 is operated by the governor nech 
arison 57 which is similar to the governor nech 
anisia 3A which governor mechanism is in turn 
controlled by pressure of gas passing through 
tae suction or intake pipe 50 through the ne 
dium of the pressure operated mechanism 58. 

3 
When the pressure of the gas or air passing 
through the intake pipe 50 is at a predeter 
mined high degree the valve 55 will be oper 
atted to by-pass the suction fluid past the low 
pressure cylinder 5 directly to the high pres 
Sure cylinder 53 and when the pressure of the 
fluid in the pipe 50 falls to a predetermined 
degree the valve 55 will be operated to deliver 
the suctio. fluid to the suction of the low 
pressure Cyrade 5. 
With the yaiye 55 interposed in the suction 

line to the first stage or low pressure cylinder 
53 it is anecessary to provide unloading suc 
tioxa vayes, and consequently any approved type 
of Scoia waive as indicated at 60 may be pro 
vided for the first stage or low pressure cylinder 
5. A337 Elea of cle33rance pockets Such as 
the ceasagace pocket 3 gaay be provided for 
perhitixag fractional. Anloading of the low pres 
Su'e Cylinder. Caly one of such clearance pock 
etS is savya i Fig. 2 of the drawings but they 
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are Wei EC57 and various uncers and types 
of cieaiance Ockets are shown in prior patents, 
as for ins;Sace in Paegat No. 1,764,646. The 
cea 333cepccketS Gay 28 opened to communica 
tion. With the cyliigade toy any approved type of 
unloading yaives sticia as that shown at 62, and 
whica CCInstruction of greSStre operated unload 
ing Waye is clearly shown and described in the 
last Alexationed United States attent. 

he iaign spireSSLe cyliader 53 is provided with 
unloading saction valves 63 and 64 and with a 
clearance gocike 65 to permit operation of the 
corpiressor at fractional percentages of its ca 
pacity. The clearaace 20cket 85 is opened to 
the cyliadier or cut of therefron by a pressure 
Operated Calcadiag Valve $6 which is of the 
same constraction as the unloading valve 62. 
While the Secific construction of pressure op 

erated valve is shown at 55, it is to be under 
Stood taat any approved type of either pres 
Sure operated or Inaauially operated Valve may 
be St Stituted for the construction shown with 
Out departing frog in the Spirit of the invention. 
In the operation of the Inc.dified construction 
shown in Fig. 2, yie: the pressure of the suc 
tion fluid passing trough the pipe 50 is at a 
predeterained high pressure, for instance at 
its highest pressure, the governor mechanism 57 
will operate the distributing wave 56 to in turn 
operate the pressure valve 55 to by-pass the 
Suction, fluid past the ovy pressure cylinder to 
the Sction of the high pressure cylinder 53 and 
at this tine bota tine suction valves 63 and 64 
will be heid open permitting the gas to pass 
Streight through the compressor and out the 
discharge pipe S7. As the pressure of the suction 
fluid drops the suction valves 64 and 63 will be 
Successively closed through the operation of the 
governor nechanism 5 to load the high pres 
Sure cylinder. If an intermediate capacity of 
the high pressure cylinder is desired than the 
gover O Enechanisa Inay be regulated to open 
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the clearance pocket. 65, or any other desired . 
nurnber of clearance pockets, to the cylinder 
for regulating the capacity of the cylinder in 
fractional percentages. When the pressure of 
the suction falls still further the pressure 
against the waive 55, which is delivered thereto 
through the pipe 68, will be relieved and the 
spring 69 will operate the valve to open the pipe 
50 to the Stiction of low pressure cylinder 51 
and at the same time cut of Communication 
between the pipes 50 and 52. When the low 

45 

pressure cylinder 51 is compressing, at which 60 
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4. 
time of course the suction fluid is delivered 
from the pipe 50 to the low pressure cylinder, 
the low pressure cylinder will discharge through 
the pipe 70 to the suction of the high pressure 
cylinder 53. 
The low pressure cylinder 51 may have any 

desired number of clearance pockets connected 
thereto to permit fractional unloading of the 
low pressure cylinder if desired. 
As will be seen from the foregoing taken in 

connection with Fig. 2 of the drawings, the lay 
out shown in Fig. 2 will provide the same result 

5 

as that obtained from the structure illustrated 
in Fig. 1, differing from Fig. 1 principally in 
that the gas to be compressed is by-passed 
around or past the low pressure cylinder of the 
compressor instead of being by-passed through 

20 

the low pressure cylinder as is the case in the 
structure illustrated in Fig. 1. 
In the layouts shown in Figs... 1 and 2 of the 

drawings, the loading and unloading of the com 
pressor is controlled indirectly through suit 
able pressure operated means by the pressure of 
the gas entering the suction of the first stage 
of the compressor. However, it may at times 
be desirable to provide a construction in which 
a time factor will enter into the control of the 
loading and unloading of the compressor to per 
mit such operation irrespective of the pressure 
of the suction of gas. 

. In Fig. 3 of the drawings such a layout is 
shown. In this. modified form of layout, the 
compressor comprises the first Or low stage Com 
pressor 75 and the second or high stage com 
pressor 76, which are constructed in any ap 
proved manner but are illustrated as being con 
structed in the same manner as the first and 
second stage compressors shown in Fig. 2 of 
the drawings, their loading and unloading being 
controlled through the medium of the distribu 
tor valve 77 in the same manner in which the 
compressor stages shown in Fig. 2 are loaded 
and unloaded. This construction shown in Fig. 
3 also shows a pressure operated valve 78 for 
controlling the delivery of the fluid to be com 
pressed either to the first or Second stage com 
pressor, being operable to permit the cutting 
out of the first stage compressor to per 
mit the gas to be by-passed directly to 
the second stage. However, it is to be un 
derstood that the time controlled element 
embodied in the governor mechanism and which 
forms the essence of the modification shown in 
Fig. 3, may be used in connection with com 
pressors as shown in Fig. of the drawings 
without departing from the spirit of the present 
invention. . . . . . i 
The distributor valve 77 is operated by means 

of the governor mechanism 79, which is the 
same in all essentials as governor mechanisms 
31 and 57, and is in turn operated by the pres 
sure operated means 80 which likewise is similar 
to the structures 32 and 58. However, this modi 
fied construction shown in Fig. 3 differs from 

o 

is 

the structure shown in Figs. 1 and 2, in that the 
pressure fluid derived for operating the mech 
anism 80 is delivered thereto from a suitable 
reservoir 81 in which pressure of fluid is built 
up by means of a gear pump 82 or any other 
approved type of pump. The pump 82 is oper 
ated by a synchronous or constant speed motor. 
83. 

operation, of this modified form, when the 
compressor layout is started, the motor 83 will 
be started, and operating at a constant speed 

969,078 
of operation will operate the pump 82 for pump 
ing any suitable fluid into the reservoir 81. The 
steady constant speed of operation of the pump 
82 will provide constant and even raising of 
pressure in the reservoir 81, and this pressure 
fiuid passing from the reservoir 81 through the 
pipe 84 to the pressure operated means 80 will 
operate the governor 79 which will in turn oper 
ate the distributing valve 77 and control the 
loading and unloading of the compressor. The 
time factor enters into the various stepped load 
ing of the compressor, in that the pressure in 
the tank 8 is built up in a predetermined steady 
flow and by regulating the governor 79 for oper 
ation at definite pressures, the loading of the 
compressor will be controlled at definite time 
intervals predetermined upon the intervals be 
tween such definite pressures being provided in 
the reservoir 81. 

It will be understood that the invention is 
not to be limited to the specific construction or 
arrangement of parts shown but that they may 
be widely modified within the invention defined 
by the claims. 
What is claimed is: - 
1. The combination with a compressor of Con 
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trolling means for loading and unloading the 
compressor in successive steps of predetermined 
percentages of cylinder capacity, pressure Oper 
ated means for operating said controlling means, 
said pressure operated means connected to the 
compressor suction whereby the loading and un 
loading of the compressor will be controlled by 
pressure of inlet gas thereto. 

2. The combination with a multi-stage com 
pressor, of controlling means for loading and un 
loading. the compressor in successive steps of 
predetermined percentages of cylinder capacity, 
pressure operated means for operating said con 
trolling means, said pressure operated means 
connected to the suction of said compressor 
whereby the loading and unloading of the com 
pressor will be varied in proportion to the 
variations in the pressure of inlet gas to the 
CompreSSOr. 

3. The combination with a multi-stage com 
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preSSOr, of means for by-passing gas to be com 
pressed past the low pressure stage of the Com 
preSSOr, pressure operated means controlling op 
eration of said first named means, said pressure 
operated means connected to the suction of the 
compressor for operation by pressure of inlet gas 
to the compressor. -- 

4. The combination with a multi-stage com 
pressor, of means for by-passing gas to be com 
pressed past the low pressure stage of the com 
pressor, controlling, means for loading and un 
loading the compressor in successive steps of 
predetermined percentages of cylinder capacity, 
pressure operated means for controlling opera 
tion of said first named means and said un 
loading controlling means, said pressure oper 

25 
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ated means connected to the suction of the 
compressor for operation by pressure of inlet gas 
to the compressor. 

5. The combination with a multi-stage com 
pressor, including a low pressure stage and a 
high pressure stage, of means for rendering the 
low pressure stage of the compressor non-com 
pressing, unloading means for unloading the 
high pressure stage of the compressor in succes 
sive steps of predetermined percentages of cyl 
inder capacity, pressure operated means con 
trolling operation of said first named means and 
of said unloading means, said pressure operated 
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means connected to the suction of the compres 
Sor for operation by pressure of inlet gas to the 
compreSSOr. 

6. The combination with a congreSSOr, of 
controlling means for loading and unloading 
the compressor in Successive steps of prede 
termined percentages of cylinder capacity, said 
controling means including means for holding 
open he suction valves of the compressor, pres 
sure operated ineans for operating said unload 
ing aeans, said pressure operated means con 
rected to the compressor Suction, Whereby the 
loading and unloading of the congreSSOr Yil 
he controllied Rey pressure of inlet gas thereto. 

7. Aae coincination with a multi-stage con 
pressor, of CCS'roiling means for oading and 
Laloading the congressor in successive steS 
of predeteroined percentages of cylinder capac 
ity, said costroiling lineans including neans for 
holding open e Sucio: valves of the co 
preSSO, geSSE’s operated Aileans for Operating 
said coiatroiling inea (S, said pressure operated 
near as consected to the Sction of Said coin 
pressor wherey the loading and 2.02-diag to 
the congressor Wii ce regulated in Iroportio: 
to variatic:AS is tae greSSRice of ice, gas to 
the coggiaSSCI. 

3. The corriaattica with a nati-Saga coas 
pressor inciding a higa greSSLie stage and a 
low pieSSaare stage, os controlling raneans for 
loading and a pas?ing the corpieSSoi i Suica 
cessive segS c£ predetermined percentages o? 
cylinder Cagacity, said controling nea, as a 
cluding nesias fox holding open tae suction 
valves of the low pressure stage of the corn 
pressor whereby gas to be compressed will be 
by-passed in rough the low pressure stage of the 

5. 
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corr.pressor, pressure operated aeans for cip 
erating said coatroling nears, Said preSSre op 
-erated aeans connected to the Sction of Said 
coin preSSo ifinairey the loading sad Liload 
ing of the compressor will be regulates is pro 
portion to variations in the press are of inet 
gaS to the compressor. , 

9. In a congressor for delivering as approxie 
inate predeteriained weight of gas a varying 
Suction pressures and at a constant discharge 
preSSure With a constant Speed of operation of 
the congressor, in combination, with a nulti 
Stage compressor including a low pressure cy 
inder and a high pressure cylinder, of controling 
neans for loading and unloading the congressor 
in Successive steps of predetermined percent 
ages of cylinder capacity, means for readering 
the low pressure cylinder non-compressing, 
means for rendering the high pressure cylinder 
non-congressing, and Selective means controlled 
by pressure of gas at the Suction of the owy 
pressure cylinder for Operating Said controling 
neans and for operating said means for rend 

ering the cylinders non-compressing. 
10. In a compressor for delivering an ap 

proximate constant Weight of gas at varying 
suction pressures and at a constant discharge 
pressure With a constant Speed of operation of 
the compressor, in combination, with a multi 
stage compressor including a low pressure cys 
inder and a high pressure cylinder, of controlling 
means for loading and unloading the compressor 
in successive steps of predeterrained percent 
ages of cylinder capacity, means for rendering 
the low pressure cylinder non-compressing, 
means for rendering the high pressure cylinder 
non-compressing, means operated by pressure 
of gas at the suction of the low pressure cylinder 

s 

5 
for operating said controlling means and for 
operating said means of rendering the cylinders 
Enon-compressing. 

i1. The combination with a compressor, of 
controlling means for loading and unloading 
the compressor in successive steps of predeter 
mined percentages of cylinder capacity, and se 
lective means controlled by preSSure of gas at 
the suction of the low pressure cylinder for 
operating Said controlling means. 

12. The combination with a multi-stage com 
pressor including a high pressure stage and a 
low pressure stage, of means for by-passing gas 
to be compressed past the low pressure stage 
of the compressor, and Selective means controlled 
by pressure of gas at the Suction of the ow 
pressure stage for operating said first named 
e3S. 
3. In a compressor for delivering an approxi 

imate constant weight of gas at varying suc 
tion pressures and at a constant discharge 
pressure with a constant speed of operation of 
the compressor, in combination, With a multi 
Stage compressor including a, OW pressure cyl 
inder and a high greSSuare cylinder, an intake 
pipe connected to tie Sctions of Said cylinders 
and a wave in Said giga to controlling the 
delivery to said cylinders of e iid to be 
compressed. 

i4. In a compreSSOE for delivering an approxi 
nate predetermined Weigat of gas at varying 
Suction pressures and at 3, coastait speed of 
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operation of the congressO., ii. Coibination, 
With 8, Inuiti-stage coingreSSC including a lovir 
preSSre cylinder aid a Baiga greSSLe cylinder, 
an intake pipe collection to tae Sacion of Said 
cylinders, a valve in said pipe for controlling the 
delivery to said cylinders of tae, i.id to be 
compressed, and means of operating saici Valve, 
said means connected to said intake pipe, wereo 
by pressure of fitid flowing arough the pige 
will control operation of tie Waiye. 

5. In a compressor for deitiyering an approxi 
mate predetermined weight of gas at varying 
Suction pressure, and at a consta2at discharge 
pressure with a constant speed of operation of 
the conpressor, in congination, With a multi 
stage compressor including a low pressure cy 

5 
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inder and a high pressure cylinder, an intake 
pipe connected to the suctions of Said cylinders, 
as welve in said pipe for controiling the delivery 
to said cylinders of the fluid to be compressed 
controlling means for loading and Anloading the 
compressor in successive steps of predetermined 
percentages of cylinder capacity, and Eneans for 
operating said valve and said controlling means, 
said means connected to said, pipe whereby 
pressure of fluid flowing through the pipe will 
control operation of said controlling near as and 
said wave. 

16. In a compressor for delivering an approxi 
mate predetermined weight of gas at varying 
suction pressures and at a constant discharge 
pressure with a constant Speed of operation of 
the compressor, in combination, With a multi 
stage compressor including a low pressure cyl 

3. 
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inder and a high pressure cylinder, an intake 
pipe connected to the suctions of Said cylinders, 
a valve in said pipe for controlling the delivery to 
the cylinders of fuid to be conpressed, control 
ling means associated with Said high pressure 
cylinder for unloading and loading the high 
pressure cylinder in successive steps of prede 
termined percentages of cylinder capacity, means 
for automatically operating said valve and for 
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6 
operating said controlling means, said means 
connected to said intake pipe whereby pressure 
of fluid flowing through the pipe Will control 
operation of said controlling means. 

17. In a compressor for delivering an approxi 
mate predetermined Weight of gas at varying 
suction pressures and at a constant discharge 
pressure with a constant speed of operation of 
the compressor, in combination, with a multi 
stage compressor including a low pressure cyl 
irider and a high pressure cylinder, of means 
for by-passing gas to be compressed past the 
low pressure stage of the compressor, and time 
controlled selective means for operating said 
first named means. 

18. In a compressor for delivering an approxim 
mate predetermined Weight of gas at varying 
suction pressures and at a constant discharge 
pressure with a constant speed of operation of 
the compressor, in combination, with a multi 
stage compressor including a high pressure stage 
and a low pressure stage, of controlling means 
for loading and unloading said compressor in 
successive steps of predetermined percentages 
of cylinder capacity, said controlling means in 

5 

1,969,078 
cluding means for holding open the suction 
valves of the low pressure stage of the compresa 
SOr whereby gas to be compressed will be by 
passed through the low pressure stage of the 
compressor, means for operating said control 
ling means, and time controlled selective means 
for Operating said operating means. . 

19. In a compressor for delivering an approxi 
mate predetermined weight of gas at varying 
suction pressures and at a constant discharge 
pressure. With a constant speed of operation of 
the compressor, in combination with a multi 
stage compressor including a low pressure cyl 
inder and a high pressure cylinder, of control 
ling means for loading and unloading the com 
pressor in successive steps of predetermined per 
centages of cylinder capacity, means for render 
ing the low pressure cylinder non-compressing, 
means for rendering the high pressure cylinder 
non-compressing, and time controlled selective 
means for operating said controlling means and 
for operating, said means for rendering the cyl 
inders non-compressing. . 

syLVAN R. HIRSCH. 

95 

00 

105 

10 

5 

125. 

135 

140 

145 

150 


