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2,596,004 

CLEARANCE POCKET TYPE 
COMPRESSOR PSTON 

William R. Barrett, Bartlesville, Okla., assignor 
to Phillips Petroleum Company, a corporation 
of Delaware 

Application January 24, i947, Serial No. 724,064 
(C. 230-237) 20 Claims. 

1. 
This invention relates to reciprocating com 

pressors. In one of its more specific aspects it 
relates to clearance pocket type compreSSOr 
pistons for use in reciprocating compreSSOrS. 
The petroleum industry in general, and 

specifically the natural gas and gasoline indus 
try use large numbers of reciprocating or piston 
type compressors. This latter industry uses 
these compressors for, among other things, con 
pressing hydrocarbon gases prior to extraction 
of condensible or gasoline boiling range hydro 
Carbons. 
Power units for operating the gas compreSSOrs 

are usually selected to operate at Or Very, near 
ly capacity for maximum operating efficiency and 
for savings in capital investment. And further, 
these power units are selected to operate at 
capacity for compressing gas from an available 
intake pressure to a desired outlet pressure. For 
example, a compressor installation may be de 
signed for compressing gas from a newly drilled 
field, from which a Small amount of gas may 
be available for compression at a relatively low 
pressure. After the field is fully developed or 
the gas/oil ratio increases the pressure of the 
gas frequently starts to increase. This increase 
in field pressure often effects an increase in pres 
sure in the suction manifold of a compressor 
system. Such a pressure rise means that the 
compressor cylinders will receive an increased 
quantity of gas on each suction or intake stroke. 
Since the compressor is discharging against a 
constant pressure, the compression of this in 
creased quantity of gas will increase the horse 
power demand on the power unit which was 
originally operating at its full rated power out 
put. This increased horsepower demand will 
therefore overload the power unit. 
Another compressor installation may be de 

signed for compressing gas from a newly drilled 
field which is in a flush period of production. 
During this initial period the gas pressure avail 
able in the suction manifold of the compressor 
installation is relatively high. However, it is 
known that this gas pressure will decline and 
that the field will subsequently produce at lower 
pressures and over a long period of time. 
In either type of production compressor cylin 

ders are usually selected so that the power units 
will be fully loaded when the compressors are 
operating at the expected lower inlet pressure. 
The compressor cylinders so selected will over 
load the power units during the higher pres 
Sure production period because of the higher 
inlet pressure. 
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2 
the volumetric efficiency of the compressor 
cylinders So as to load fully but not overload the 
power unit during these higher pressure produc 
tion periods. 

Several methods have heretofore been avail 
able for Solving Such an engine overload problem; 
first, installation of larger power engine; second, 
replacement of the compressor unit with one 
having a smaller cylinder; third, replacement 
of the original compressor cylinder and piston 
with a smaller cylinder and piston which pro 
cedure may sometimes be followed since many 
compressors are adapted for such alterations; 
and fourth, installations of external clearance 
pockets, a clearance pocket being defined as an 
attached gas receiving space in direct connec 
tion with the compressor cylinder such that 
there is an increase in residual gas volume at 
the end of the compression stroke. The first 
two of these methods involves considerable in 
vestment, while the third involves less, yet ap 
preciable expense. The last method requires 
the least expenditure, but its range of applica 
tion is somewhat limited. 
The installation of external clearance pockets 

On the side wall of a cylinder is possible only 
when connections or passageways were provided 
by the manufacturer in the original casting of 
the cylinder. Frequently a compressor cylinder 
head is fitted with suitable connections and if 
not they may be provided later in many in 
stances, since no water jacket is involved. How 
ever, the installation of external clearance 
pockets on the head end only is an undesirable 
means of decreasing the volumetric efficiency 
of a double acting compressor cylinder. If it 
becomes necessary to reduce the volumetric ef 
ficiency of such a cylinder by the installation 
of external pockets on the head end, approxi 
mately twice as much clearance must be in 
stalled on the head end because no connection 
is available on the rod or crank end of the cylin 
der. This procedure will reduce the total power 
demand or requirement of the compressor cylin 
der but power requirement on each stroke will 
not be equal. It is well recognized that such 
an unbalanced condition is harmful to bear 
ings as well as other parts of the machine. 
The third method mentioned above for solving 

Such an engine Overload problem, that is chang 
ing to a Smaller cylinder, may involve changing 
cylinders on compressors having 17 inch di 
ameter cylinders and pistons to 16, 15 or even 
14 inch cylinders and pistons, Thus, a supply 

Thus it is necessary to adjust 65 of Such cyliders and pistons would need be 



2,596,004 
3 

kept available. Stock of this type runs into ex 
pense. 
I have found that clearance pockets may be 

made in pistons for such compressors and that 
by merely removing one or more plugs, one. Or 
more clearance pocketS then becomes available, 
and the provisions of such clearance pocketS in 
Wolves little extra expense. 
One object of my invention is to provide an 

inexpensive method for decreasing the volumetric 
efficiency of gas compreSSOrS. 
Another object of my invention is to provide 

an inexpensive method for reducing the WOlu 
metric efficiency of gas compressors to keep the 
compression load. Within the rated horsepower 
of the power cylinders driving Such compressors. 

Still another object of my invention is to pro 
vide an inexpensive method for decreasing the 
Wolumetric efficiency of gas compressors when 
CompreSSOr Suction pressure has become in 
Creased, in order to maintain the compression 
load. Within the rated power output of the prime 
InOWer driving Such compressors. 
Yet another object of my invention is to pro 

vide a method for adding clearance volume for 
reducing the Volumetric efficiency of a gas com 
preSSOr, wherein installation or provision of 
added clearance Volume in no way adversely af 
fectS Structure of rigidity of the compressor cyl 
inders. 
Many other objects and advantages of my in 

Vention will be apparent to those skilled in the 
art from a careful study of the following dis 
closure and attached drawing which respective 
ly describes and illustrates a preferred embodi 
ment of my clearance pocket type compressor 
piston. 
In the dra Wing: 
Figure 1 is a longitudinal Section of a com 

preSSOr piston having clearance pockets taken on 
the line - of Figure 2. 

Figure 2 is a plan view of the piston looking 
from the line 2-2 of Figure 1. 

Figure 3 is a diametric section of the piston 
taken. On the line 3-3 of Figure 1. r 

Figure 4 is also a diametric section of the pis 
ton, but taken on the line 4-4 of Figure 1. 

Figure 5 is a side view of a clearance pocket 
plug. 

Figure 6 is a top view of the clearance pocket 
plug of Figure 5. 

Figure 7 is a CrOSS Sectional view of a plug in 
serted in an opening between adjacent pockets. 

Figure 8 is a longitudinal view, partly in sec 
tion, of a double acting gas compressor embody 
ing the present invention. 

Figures 9, 10 and 11 are longitudinal views 
partly in Section of other embodiments of my in 
Vention showing pistons having respectively con 
veX, concave and conoidal heads. Figures 12, 
13 and 15 are longitudinal sectional views of 
Other embodiments of my invention. Figures 14 
and 16 are cross sectional views of still other em 
bodiments of my invention. Figure 17 is a cross 
Sectional view of still another embodiment of my 
invention showing parts removed. 

Referring now to the drawing and Specifically 
to the longitudinal section of the compressor 
piston shown in Figure 1, this piston is intended 
for use in a double acting compressor cylinder, 
On One end of the piston is a Smoothly finished 
face or head if, and on the other end a similar 
face. Or head 2. The Side Wall 3 is Smoothly 
machined and contains one or more grooves 4 
for compression rings shown in Figures 1 and 8. 
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4. 
A centrally disposed opening 5 accommodates a 
piston rod 32, the end of which during assembling 
enters this opening at end of the piston and 
the threaded end of the rod extends through 
the piston to the opening 6. This opening 6 
is intended to accommodate a nut 35 or other 
fastening means, Which in combination. With a 
shoulder on the piston rod and a shoulder B in 
the opening 5, serve to hold the piston rigidly to 
the piston rod. In Figure 8 are illustrated the 
piston assembled in a compressor cylinder 3, 
the piston rod 32, a pitman rod 33 and a crank 
arm. 34. 
The cylinder 3 is provided with cylinder heads 

36 and 37 which are preferably Separable and 
removable from the cylinder. At each end of 
cylinder 3 are mounted the usual check valves, 
comprising intake Valves 38 and 39 and exhaust 
Valves 40 and 4, theSe Valves being preferably 
separable and removable from the valve Openings 
in the cylinder, or cylinder heads 36 and 37, be 
ing shown as Screw threaded to the Sarine. When 
One or more of these valves is renoved access may 
be had to the plugs 26, and even 25, through the 
respective valve opening, Such as 42, for removal 
of these plugs therethrough. Conduits, such as 
43, are often connected to the cylinder 3 through, 
and controlled by, the respective valve 38, and 
like conduits, as 43 and 44, are often manifolded 
(not shown) and run to the Source of gaS, or 
conduits as 45 and 46, manifolded and run to a 
point to which the compressed gas is to be de 
livered (not shown). The cylinder 3, and heads 
36 and 37 if used, may have portions proVided 
with water jackets or other cooling means (not 
shown). The valves 38 to 4 are in the ends of 
the cylinder, but need not be in the cylinder 
heads, as it is also common practice (not ShoWn) 
to have them inserted in the cylindrical wall . 
portion near the ends of Said cylinderS. 
This piston, as illustrated, is cast having four 

chambers or pocketS 9 at one end and four 
pockets 20 adjacent the other end. Each pocket 
9 communicates with the exterior through a 

threaded opening 2 while the pockets 20 have 
like Outlets 22. Each pair of pockets 9-29 has 
a separating Wall 24 in which is an opening 23. 
These Walls 24 need not have the openingS 23 as 
far as compreSSor operation is concerned; the 
openings, however, Serve a definite purpose dur 
ing the casting of the piston in permitting gases 
to escape. These openings may be threaded or 
Otherwise prepared to receive. a plug or per 
manent closure member. Walls or partitions 2 
Separate pocketS 20 from one another While Walls 
28 Separate the pocketS 9 from One another. 

Figure 7 illustrates a type of closure plug 25 
for insertion into the openings 23. Such plugs 
Or cloSure means Should be adapted to make the 
openings fully gastight so that gas cannot leak 
from one pocket 9 to a pocket 20 or vice versa. 
The plugs. Should be Sofixed in the Openings that 
they will form substantially a permanent seal 
and will not loosen due to vibration during sub 
Sequent use of such a piston. 
The diameter of the inner openings 23 should 

be Smaller than the diameters of the openings 
2 or 22 so that plugs therefor may be passed 
through the openings 2 or 22 for assembly. 
The plugs 26 of Figures 5 and 6 are adapted to 

be inserted into the openings 2 and 22, or once 
inserted, they should be easily removable from 
these openings. 

Figure 3 represents a cross-section of the pis 
ton taken on the line 3-3 of Figure 1, and there 
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fore illustrates the appearance of the inside of 
an end wall or head of the piston, Showing the 
position of the piston rod opening 5 and the 
clearance pocket openings 22. 

Figure 4 is a croSS Section of the piston taken 
on the line 4-4 of Figure 1 and shows the struc 
ture of the central partition 24 between the ad 
jacent clearance pocketS 19-20, and the open 
ings 23 in the partition. 
As mentioned hereinbefore the central parti 

tion plugs 25 should preferably be factory in 
stalled but this is not, of course, necessary. 

It is further intended that the clearance pocket 
plugs 26 may be removed or replaced by Working 
through a valve opening in the cylinder Without 
removal of the cylinder head or the piston. 
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In the drawing four clearance pockets are 
shown at each end of the piston but it is not 
intended to be limited in this respect Since any 
number of pockets, such as 1, 2, 3, 6 or even 8, or 
4 as illustrated in the drawing may be used. 
The number of pockets in either end of a piston 
may be dependent among other factors, on the 
diameter of the piston, the clearance volume 
ahead of the piston when at dead center, and 
piston displacement. 
The piston illustrated in the accompanying 

drawing may be representative of a 17 inch di 
ameter piston, this diameter being one that is 
frequently used. When such a piston, of 17 inch 
diameter, has eight clearance pockets, each may 
have a volume of about 216 cubic inches. Thus 
in either end of a cylinder using Such a piston, 
it is possible to increase the natural end clear 
ance by 216,432, 648, or 864 cubic inches depend 
ing upon the respective number of plugs 26 that 
have been removed. 
In the drawing, the piston heads and 2 

are shown to be flat. However it will be readily 
apparent to those skilled in the art that the 
shape of the piston head is immaterial in the 
practice of my invention. Internal clearance 
pockets illustrated by items 9 and 20 may be 
provided in pistons with any shape of piston head 
such as concave, convex, conoidal, etc. In Figure 
9 is illustrated a convex piston head 5, in Figure 
10 a concave head 52 and in Figure 11 a conoidal 
head 53. 

Eacample 
A compressor equipped with Standard 17 inch 

diameter pistons for service in compressing natu 
ral gas from 0 pounds per Square inch gage pres 
sure to 50 pound gage pressure was powered With 
a 250 horsepower engine. Sufficient gaS WaS 
available for compression that the compreSSOr 
operating at its optimum speed required Substan 
tially 250 horsepower engine output for operation. 
When the gas inlet pressure increased the 

volume of gas taken into and discharged from 
the compressor cylinder by each respective Suc 
tion and compression Stroke of the piston Was 
increased. The compression of this larger Wol 
lume of gas increased the power demand on the 
prime mover, such as a gas engine. As the prime 
mover or power end of the compressor was al 
ready loaded or delivering its rated B. H. P. 
(brake horsepower), this additional power de 
mand amounted to an overload. Some gas en 
gines will operate for short periods of time with 
small overloads while others stall or stop. It 
is well known that the operation. Of gas engines 
above their rated capacities increases mainten 
ance costs and materially shortens their useful 
life. 
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To reduce the volumetric efficiency of the com 
preSSOr and thereby eliminate the overload on 
the power end, one or more clearance pocket 
plugs were removed from each end of the com 
preSSOr piston. For the best operation it is 
usually desirable to open the same number of 
pockets on each end of the piston. This removal 
of plugs had the result of adjusting the com 
preSSOr's gas handling capacity to approximate 
that of a 16 inch, or 15 inch or 14 inch diameter 
cylinder having the normal percent clearance 
and operating under identical intake and dis 
charge pressures, depending on the number of 
pockets opened to effective operation. Such a 
reduction in effective cylinder capacity of course 
requires less horsepower for operation. Thus, as 
the compressor Suction pressure increased, ad 
ditional clearance pockets were opened and the 
CompreSSOr horsepower requirement was kept Weil 
Within the capacity of the powering unit, while 
at the same time taking advantage of increased 
Compression intake pressure to effect an increase 
in gaS handling capacity. 
One advantage in the use of such clearance 

pocket type compressor pistons is that an op 
erator need purchase a compressor equipped with 
Only one set of cylinders and pistons, the pistons 
having clearance pockets as herein disclosed. 
By Opening one or more pockets to operation, an 
Operator has the equivalent of a compressor hav 
ing a Smaller cylinder as regards compressor out 
put for equal engine horsepower requirement 
When a decrease in volumetric efficiency is neces 
Sitated by an increase in gas pressure to the com 
preSSOr, or by a change in service. 
Another advantage of my invention is that by 

elimination of provision for external clearance 
pockets in compressor cylinder walls a marked 
decrease in the cost of manufacture of com 
preSSOr cylinders is realized. 

Single acting compressors having pistons with 
clearance pockets open at the head end only may 
be used as well as double acting compressors with 
pocketS open at both ends of pistons as herein 
described. In Figure 12 are illustrated clearance 
pockets 55 adjacent the head end 54 of a single 
acting compressor piston 56. 
Some perforations 57, Figure 13, may be made 

in the cylindrical walls of the piston 58 forming 
additional communication from pockets 59, 60 
Within the piston to space outside the piston. 
When Such a piston is installed in a cylinder, 
communication then is between pocket 59 or 60, 
through the perforations 57 and by way of the 

5 very narrow annular space 63 between the cir 
cumference of the piston's outer wall 6 and the 
circumference of the inner Wall 62 of the cylin 
der, and the main volume of a cylinder 64, in ad 
dition to communication through openings 65 
or 66. In operation, Such perforations may as 
sist to a slight, yet appreciable extent, inflow and 
outflow of gas from a clearance pocket. Such a 
modification may, if desired, be used, but it is 
preferable that the clearance pocket or chambers 
be gastight with the exception of the openings 
65 or 66 in the piston heads, illustrated in 
Figure 1. 

Further, such a wall as wall 67, Figure 13, 
separating pocket 59 from pocket 60 may like 
wise contain perforations 68 thereby forming 
communication from a pocket 59 to a corre 
sponding pocket 60. In this case the net effect 
is to permit flow of a small volume of gas under 
going compression from the compression end of 

75 a cylinder through the central wall 67 into the 



2,596,004 
7 

Suction end of a cylinder. Such openings and 
their effect is to decrease further the volumetric 
efficiency of a gas compressor if and when de 
sirable. Such a further decrease in volumetric 
efficiency occurs by reason of perforations 68 in 
wall 67 whether or not the pocket plug is in place 
or has been removed from the pocket Opening in 
the partition 6 of a double acting piston. 

Further walls 69, may likewise have perfora 
tions, 70, if desired as in Figure 14. 
Such perforations may likewise be made in the 

corresponding Walls of a single acting piston hav 
ing clearance pockets adjacent its one head. In 
One case gas passing through perforations 2 in 
an end wall of pocket 55, Figure 12, may be 
lost unless provision is made for Saving it. 
While such perforations may be used for Sup 
plementing the clearance pocket effect, their use 
is not preferred, 
Walls or partitions T, Figure 15, and 69, 

Figure 14, may be formed with corrugations, 73 
and 74, respectively, or the equivalent, or may be 
formed as planes inclined to the longitudinal 
axis of the piston or even spirally to permit ex 
pansion or contraction whenever desirable, as 
indicated by reference numeral 75 in Figure 16. 
The openings 2, 22, as in Figure 1, may be 

Variable openings, by provisions of bushings for 
reducing the size of opening, as bushing 6, 
Figure 17. In this manner the flow of gas 
through the openings may be retarded oil 
cushioned or increased some as a means for nak 
ing fine, clearance pocket adjustments. 
Such pistOnSaS herein disclosed may be made 

of any materials as Commonly used in casting or 
fabricating pistOS of Conventional or uncon 
ventional design. 
The pistons may be altered in design and Struc 

ture as regards size, number and Size of pockets, 
and other features, such as number and size of 
compression rings, configuration of piston head, 
etc., and yet remain within the intended Spirit 
and Scope of my invention. 

Having disclosed my invention, I claim: 
1. A piston for use in reciprocating gas com 

pressors conprising two piston heads rigidly con 
nected to eithe end of a gas-tight cylindrical 
sidewall member, and means for attaching the 
piston to a piston rod; a plate means Within the 
piston transverse to the axis thereof and forming 
a gastight connection with the cylindrical side 
Wall at a fixed distance from either end of the 
piston and forming a Space between Said trans 
verse plate means and either end of the piston; 
and openings in the pistOn heads for Communica 
tion with Said SpaceS. 

2. A piston for use in reciprocating gas con 
pressors comprising tWo piston heads iigidly Con 
nected to either end of a gastight cylindrical 
sidewall member, and means for attaching the 
piston to a piston rod; a plate means rigidly fixed 
to the Sidewall within the pistOn tranSVerse to 
the axis thereof and at a fixed distance from 
either end of the piston, an axially disposed 
plate means within the piston and intermediate 
said transverse plate means and either end of 
the piston and the Sidewalls thereof and forming 
adjacent either end of the piston a plurality of 
gastight Spaces; and openings in the piston heads 
forming Communication. With Said adjacent 
SpaceS. 

3. A piston for a gas compressor cylinder com 
prising, a body having a cylindrical Surface for 
slideably fitting said cylinder and a piston head 
on one end of said body, said body having therein 

O 
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8 
a clearance pocket comprising a gaStight cham 
ber, a conduit through said piston head provid 
ing for communication from the clearance pocket 
with the exterior of said body, and a removable 
closure positively closing Said conduit to gaS 
under preSSure comprising a removable plug 
threaded into . Said conduit, Said cloSure being 
adapted to be removed to Vary the compression 
ratio of Said piston in Said cylinder. 

4. A piston for a gaS compressor cylinder come 
prising a body having a cylindrical surface for 
slideably fitting said cylinder and a piston head 
on one end of Said body, Said body having therein 
a clearance pocket comprising a gastight cham 
ber, a conduit through said pistOn head provid 
ing for communication from the clearance pocket 
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with the exterior of said body, and a renovable 
closure positively closing said conduit to gaS 
under pressure, said closure being adapted to be 
removed to vary the compression ratio of Said 
piston in Said cylinder. 

5. A piston for a gas compressor cylinder corn 
prising a body having a cylindrical Surface for 
slideably fitting said cylinder and a piston head 
on one end of Said body, Said body having therein 
a plurality of clearance pockets each comprising 
a gaStight Chamber, a plurality. Of COInduits 
through Said piston head, One each of Said plu 
rality of conduits in said piston head being so 
disposed as to provide for communication re 
spectively from one each of said plurality of 
clearance pocketS With the exterior of said body, 
and a removable closure positively closing each 
Said conduit to gaS under preSSure Comprising a 
renovable plug threaded into Said conduit, Said 
closures being adapted to be removed to vary 
the compression ratio of Said piston in Said cyl 
inder. 

6. A piston for a gaS compreSSor cylinder con 
prising a body having a cylindrical surface for 
slideably fitting Said cylinder and a piston head 
On One end of Said body, Said body having therein 
a plurality of clearance pockets each comprising 
a gastight chamber, a plurality of conduits 
through Said piston head, one each of Said plu 
rality of conduits in said piston head being so 
disposed as to provide for communication re 
Spectively from one each of said plurality of 
clearance pockets with the exterior of said body, 
and a removable closure positively closing each 
Said conduit to gaS under pressure, said closures 
being adapted to be removed to vary the com 
pression ratio of said piston in said cylinder. 

7. A double-ended piston for a double-acting 
gas compressor cylinder comprising a body hav 
ing a cylindrical surface for slideably fitting said 
cylinder and a piston head on each end of said 
body, said body having therein a plurality of 
clearance pockets each comprising a gastight 
chamber, each of said piston heads having at 
least One of Said chambers adjacent thereto, a 
plurality of conduits in said piston heads, each 
of said piston heads having at least one of said 
conduits therethrough, Said conduit in each of 
Said piston heads being So disposed as to provide 
for Communication from Said adjacent chamber 
with the exterior thereof, and a closure for each 
of Said conduits positively closing the same to 
gas under pressure comprising a screw plug 
threaded into said conduit, each of said closures 
being removable to vary the compression ratio of 
Said piston in Said cylinder. 

8. A double-ended piston for a double-acting 
gas compressor cylinder comprising a body hav 
ing a cylindrical surface for slideably fitting said 
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cylinder and a piston head on each end of said 
body, Said body having therein a plurality of 
clearance pockets each comprising a gastight 
chamber, each of said piston heads having at 
least one of said chambers adjacent thereto, a 
plurality of conduits in said piston heads, each 
of Said piston heads having at least one of said 
conduits therethrough, said conduit in each of 
Said piston heads being so disposed as to provide 
for communication from Said adjacent chamber 
with the exterior thereof, and a closure for each 
of Said conduits positively closing the same to gas 
under preSSure, each of said closures being re 
movable to vary the compression ratio of said 
piston in said cylinder. 

9. A gaS compreSSOr comprising in combination 
a cylinder having a closed end, a valve-opening in 
Said closed end, a valve removably mounted in 
Said valve opening, a piston fitting said cylinder 
and having a piston head movable axially to a 
point adjacent said closed end to compress gas 
between Said piston and said closed end, means 
to move Said piston, and means to vary the ef 
fective clearance volume in said cylinder when 
Said piston reaches said point comprising a clear 
ance pocket in said piston, a conduit in said 
piston head providing for communication from 
Said clearance pocket to the space between said 
piston and said closed end and a positive closure 
for said conduit secured to said piston head, 
Said conduit and closure being disposed and 
positioned SO that Said closure is removable 
through said valve opening upon removal of said 
valve without further disassembly of said com 
preSSOr, the removal of Said closure increasing 
said clearance volume, 

10. A gaS compreSSOr comprising in combina 
tion a cylinder having a closed end, a piston fit 
ting Said cylinder and having a piston head mov 
able axially to a point adjacent said closed end 
to compress gas between said piston and said 
closed end, means to move said piston, and means 
to vary the effective clearance volume in said 
cylinder when said piston reaches said point com 
prising a clearance pocket in said piston, a con 
duit in said piston head providing for communi 
cation from said clearance pocket to the space 
between Said piston and said closed end, and a 
positive closure for said conduit secured to said 
piston head, the removal of said closure increasing 
said clearance Volume. 

11. A gas compressor comprising in combina 
tion a cylinder having a closed end, an opening 
in Said closed end, a first closure removably 
mounted in Said opening, a piston fitting said 
cylinder and having a piston head movable axial 
ly to a point adjacent said closed end to com 
preSS gas between Said piston and said closed end, 
and means to vary the effective clearance volume 
When Said piston reaches said point comprising 
a clearance pocket in said piston, a conduit in 
Said piston head providing for communication 
from Said clearance pocket to the space between 
Said piston and Said closed end, and a second 
positive closure for said conduit in Said piston 
head, Said second closure being removable 
through said opening upon removal of Said first 
closure without further disassembly of said com 
pressor, the removal of said second closure in 
creasing Said effective clearance Volume. 

12. A piston for use in a reciprocating gas com 
pressor cylinder comprising a piston head, a 
cylindrical sidewall fixed to said piston head, said 
piston being formed with a gastight chamber of 
constant volume therein, a threaded opening in 
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10. 
said piston head communicating with said cham 
ber, a removable threaded plug threaded into said 
threaded opening and sealing said opening gas 
tight. 

13. A piston for use in a reciprocating gas com 
pressor cylinder comprising a piston head, a 
cylindrical sidewall fixed to said piston head, said 
piston being formed with a plurality of gastight, 
chambers of constant volume therein, a threaded 
opening in the head of the piston to at least one 
chamber of said plurality of chambers, a remov 
able threaded plug threaded into said opening 
and Sealing said opening gastight. 

14. A piston for use in a reciprocating gas 
CompreSSOr cylinder comprising a pair of piston 
heads, a cylindrical sidewall affixed to and con 
necting Said piston heads, said piston being 
formed With a plurality of gastight clearance 
chambers therein and of constant volume, a 
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threaded opening in one head of the piston to 
at least one chamber adjacent said one head, a 
threaded opening in the other head of the piston 
to at least one chamber adjacent said other head, 
a removable threaded plug threaded into said 
threaded openings sealing said openings gastight. 

15. A piston for use in a reciprocating gas com 
preSSor cylinder comprising a pair of piston heads, 
a cylindrical Sidewall affixed to and connecting 
Said piston heads, said piston being formed with 
a plurality of gastight clearance chambers there 
in of constant volume, a portion of Said plurality 
of chambers being adjacent one head of the pis 
ton and the remaining chambers of said plurality 
of chambers being adjacent the other head of said 
piston, a threaded opening in one head of the 
piston to each chamber adjacent said one head, 
a threaded opening in the other head of the pis 
ton to each chamber adjacent said other head, a 
renovable threaded plug threaded into said 
opening into each chamber of Said plurality of 
chambers Sealing Said openings gastight. 

16. A reciprocating gas compressor having, in 
combination, a cylinder having one head end, a 
piston movable within Said cylinder, a piston rod 
attached at one end to Said piston and the other 
end extending out of the end of the cylinder op 
posite said head end to a Source of motive power, 
Valve Openings in Said cylinder adjacent said head 
end, removable valves in said valve openings for 
inlet and for outlet of gas, said piston being 
formed with a gastight clearance chamber of 
constant volume therein, a threaded passage in 
said piston head venting said clearance chamber 
to said cylinder and means for varying the effec 
tive clearance in said cylinder, Said means com 
prising a renovable threaded plug threaded into 
Said passage in Said piston head and Sealing said 
paSSage gaStight, said valve openings in said cyl 
inder being of larger diameters than that of Said 
threaded plug in said piston head to permit pas 
Sage of said threaded plug therethrough with 
out further disassembly of the compressor. 

17. A reciprocating gas compressor having in 
combination, a cylinder, a cylinder head attached 
to One end thereof, a piston movable within Said 
cylinder, a piston rod attached at one end to Said 
piston and the other end extending out of the 
end of the cylinder opposite said cylindel' head 
to a Source of motive power, Valves in Said cylin 
der head for inlet and for Outlet of gas to said 
cylinder, said piston being formed with a gastight 
clearance chamber of constant volume therein 
and a passage in Said pistOn head venting Said 
clearance chamber to said cylinder, means for 
varying the effective clearance in said cylinder, 
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said means comprising a removable plug disposed 
in Said paSSage in Said piston head and Sealing 
said passage, gastight; a passage in said cylinder 
head of larger diameter than that of Said pas 
Sage in said piston head and a removable closure 
closing said passage in said cylinder head. 

18. A reciprocating gas compressor having in 
combination, a cylinder, a cylinder head attached 
to One end thereof, a piston movable Within Said 
cylinder, a piston rod attached at One end to Said 
piston and the other end extending out of the 
end of the cylinder opposite said cylinder head 
to a source of motive power, Valves in Said cylin 
der head for inlet and for outlet of gas to Said 
cylinder, said piston being formed with a plu 
rality of gastight clearance chambers therein of 
constant volume and a threaded passage in said 
piston head venting each of said plurality of 
clearance chambers to Said cylinder, and means 
for varying the effective clearance in said cylin 
der, said means comprising a removable thread 
ed plug threaded into said threaded passage in 
said piston head of each of Said plurality of clear 
ance chambers and sealing Said passages gas 
tight; a plurality of paSSages in Said cylinder of 
larger diameter than the diameters of Said paS 
sages in said piston head, and a removable clo 
Sure closing each paSSage of Said plurality of 
paSSages in said cylinder head. 

19. A reciprocating gas compressor having, in 
combination, a cylinder having both ends closed, 
a double headed piston movable within said cyl 
inder, a piston rod attached at one end to said 
piston and the other end extending through one 
cylinder end to a Source of motive power, valve 
openings in Said cylinder adjacent Said closed 
ends, removable valves in said openings for inlet 
and for Outlet of gas, said piston having therein 
a plurality of gastight clearance chambers each 
of constant volume, a portion of said clearance 
chambers adjacent one head of said piston, the 
remaining chambers adjacent the other head of 
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Said piston, a plurality of threaded passages in 
the heads of Said piston one each of said plurality 
of threaded passages in the heads of said piston 
being SO disposed as to vent respectively one each 
of Said plurality of clearance chambers to said 
cylinder, means for varying the effective clear 
ances in Said cylinder, said means comprising a 
plurality of removable threaded plugs, one plug 
of Said plurality of threaded plugs threaded re 
Spectively into one each of said plurality of 
threaded passages in the heads of said piston 
Sealing Said passages gaStight, said valve openings 
in Said cylinder being of larger diameter than the 
diameters of Said threaded plugs in said piston 
heads to permit paSSage of said threaded plugs 
therethrough without further disassembly of the 
compressor. 

20. A piston for the cylinder of a reciprocating 
gas compreSSOr having means for varying the ef 
fective clearance in said cylinder without vary 
ing the stroke of Said piston therein, said piston 
having a head and being formed with a plurality 
of gaStight clearance chambers therein and a 
passage venting each of said chambers to the 
cylinder through the head of said piston, said 
piston being threaded around said passages, and 
said means for varying the effective clearance 
Comprising a removable threaded plug threaded 
into one of said passages and Sealing said pas 
Sage gastight. 

WILLIAMR. BARRET. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Number Name Date 
500,720 RebSamen --------- July 4, 1893 

1,615,459 Jorgensen ---------- Jan. 25, 1927 
1,646,754 Leahy ------------ Oct. 25, 1927 


