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This invention relites to feciprocatinig compressors:. In
bne aspect, it relates to féciprocating COINpressor pistons
which provide means for varying the clearanée to most
effectively load the enging driving the Cormipressor.

The petroleim industry in general, and specifically the
Hatural gas and gasoling industry, uses large numbers of
reciprocating or piston type comipiessors. - This industry
uses these compressors for, among other thihgs; com-
pressing hydrocarbon gases prior to extraction of con-
densible of gasoline boiling riange hydrocarboss,

Power units for operating reciprocating gas compressors
are usually selected to operate at or very. néarly at
capicity for maximum operating efficiency and for sav-
ings in capital invéstment. And; further, these power
Units are selected to operate at capacity for compressitp
gas from an available iritake pressuté to a desired ouitlet
pressure. For example; a eomipressor ingtallation” may
be designed for compressing gas from 4 newly drilled
field;, from which 4 small amount of gas may be #dvail-
able for compression at 4 relatively low pressure,  After
the field is fully developed of the gas/oil ratio increxses,
the pressire of the gas frequently starts to increase.
This increase in field piessure ofteli causes an iicrease
in pressure in the stiction manifold of the comipressor
system. Stch a pressure rise’ theans that the compressor
¢ylinders will receive an incraased quantity of gas on edch
suction or intake stroke: Since the comipressor is dis-
charging against a constant pressure; the ¢ompression of
this increased quantity of gas will increase thé horse:
power démand on the power unit which was origitially
operating at its full rated power output. This incredsed
horsepower demand will therefore overload the power
diit. :

Atiothér compressor installation may be designed for
compressing gas from a newly drilled field whichi is iri &
flush period of prodiiction. Diiring this initial period the
gas pressure available in the suction manifold of the coni:
pressor - installation is relatively ‘high. However, it is
knowni that this gas pressure will decline and that the
field will subseqtiently prodiice at lowar pressure§ and
over a long period of time. o

In either type of prodiiction compressor cylinders aré
usnally selected so that the power units will be fully
Ivaded when the compressors are operating at the expected
lower inlet pressure. The compressor cylinders so selected
will ovérload the power units during the higheér préssure
production period beeatise of the higher inlet presstre.
Thus, it is necessary to adjust the voluftietric efficiency of
the compressor cylinders $o0 45 to load fiilly buf not
overload the power unit during thesé high pressure pro-
duction periods. o o

Séveral methods Havé heretofore been available for
solving such an engine overload problem; first, instaliz-
tion of larger power engires; second; replacément of the
conipfessor uiit with: 6iie havirig a §malles cylifidér; third,;
replacenient of the oOriginial compiessor cylinder and pis«
ton' with a: smallet cylinder and piston which procedure
may sometimes be followed since many compressors are
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adapted for sich altérations; and, fourth, installatioris of
external clearance pockets, a clearance pocket being de-
finéd as an attached £as receiving space in diréct connec-
tion with the compressor cylinder such that there is an
increaseé in residual gas Volume at the end of the ¢om-
pression stroke. The first two of these methods invoivas
considérable invéstment, while the third involves less,. yet
appreciable, expense. 'The last method requires the least
expenditure, but its range of application is somiewhat
Limited. o

The installation of external clearance pockets on the
side wall of a &ylinder is possible only whén ¢onnéctions
Or passageways were provided by the mantifacturer i
the ‘original casting of the cylinder. Frequently a ¢com-
pressor cylinder head is fitted with suitable connections;
and if not, they may be provided latet in many instances
if nio water jacket is involved. However, the installation
of extefnal clearance pockets on the head end only is an
undesirable means of adjusting the volumetric efficiericy of
4 double-acting compressor cylinder, If it becomeés nec-
essary to reduce the volumietric efficiency of such a cyl-
inder by the inistallation of external pockets on the head
end, approXximately twice as much clearafice must be
installed on the head end because ordinarily né connec-
tion is available on thé rod or érank end of the cylinder
for installation of clearance pockets. This procediire will
reduce the total power demand or requireiment o6f the
compressor ¢ylinder but power requirémient on each stroke
will not be équal. It is well recognized that such an
unbalanced condition i harmful to bearing as well as
othier parts of the machine, , o

The thitd method mentioned above for solving such an
engine overload problem, that is, changing t6 a smaller
Cylinder, ay involve changing cylinders on compressors
havitig 17-inch diameter cylinders and pistons to 16, 15,
Or éven 14-inch ¢ylinders and pistons, Thus, a supply of
stch cylinders and pistons would tieed be kept available,
Stock of this type runs into expense,

I have found that clearance in ¢omipressor cylinders
mdy be provided for by construction of the compressor
pistotis in such a manner that one or more plates may be
added to or removed from one or from both ends of a
piston. A

~One objéct of my invention is t6 provide a piston with
means for varying the volimetric efficiency of gas com-
pressors. _

Another object of my invertion is to provide apparatus
aid méthods for adjusting the volumetric efficiency of gas
compressors to keep the compression load within the rated.
Horsepower of the power cylinders driving such com-
Pressors. ,

Still another objéct Of my invention is to provide a
miethod for deéreasing the Volumetric efficiency of recipro-
Cating gas comipressof§ when compressor suction pressure
has become increased, in order to maintain the com-
pressor load within the rated borsepower output of the
prime niover driving sich compressor.

Yet another object of my invention is to provide a
ftiéthod for adding clearance volume for reducing the
Voluttietric efficiency of a reciprocating gas compressor
whereiq provision for added clearance volume in no way
adversely affects structure or rigidity of the compressor
cylinders.

Many - other objects and advantages of my invention
will be apparent to those skilled in the aft upon reading
the following disclosnre and attached drawing which. fe-
spectively describes and illustrafes piefefred embodiments
of iy invention.

In'the drawing Figure 1 is a longitiidinal view, partly in
section, of a reciprocatiniy compressor piston Enibodying
the concept of my invention.
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Figure 2 is a cross sectional view taken on the line
2—2 of Figure 1.

Figure 3 is a perspective of one portion of my appa-
ratus.

Figure 4 is a longitudinal view, partly in section, of a
second embodiment of my invention.

Figure 5 is a side view of one portion of the apparatus
of my invention.

Figure 6 is a side view of another portion of my appa-
ratus.

Figure 7 is an elevational view, partly in section, of a
compressor assembly embodying the apparatus of my in-
vention.

Figure 8 is a perspective of a component part of Fig-
ure 1 and Figure 4.

Figure 9 is a longitudinal view, partly in section, of
another embodiment of my invention.

Figure 10 is a longitudinal view, partly in section, of
still another embodiment of my invention.

Referring now to the drawing, and specifically to Fig-
ure 1, numeral 11 identifies a piston of my invention built
up of plates and conventicnal piston rings. Reference
numeral 12 identifies a more or less conventional piston
rod such as is used in reciprocating compressors. A col-
lar or ring 24A is provided against a shoulder 20 on the
piston rod 12, Positioned next to this ring or collar 24A
is a head plate 13. This head plate 13 is a nonperforate
plate, excepting for the opening in its center provided for
installation upon the piston rod 12. Positioned next to
the head or end plate 13 is a plate 16, the diameter of
which is somewhat smaller than the diameter of the end
plate 13. Positioned circumferentially around this small
diameter plate 16 is a piston ring 15. Next to this small
diameter plate 16 is a spacer plate 14, the diameter of
which is the same as that of the end plate 13. In like
manner, the small diameter or ring plates 16 and spacer
plates 14 are arranged alternatively from one end of this
piston assembly to the other end. On the other end of
this assembly is an end or head plate 13A similar in all
details to the end plate 13. Between this end plate 13A
and a nut 19 is a collar or ring 24B. This ring or collar
24B is similar to the ring or collar 24A. In the con-
struction of this plate piston assembly, it is more or less
immaterial which type of plate is positioned adjacent the
end plates 13 and 13A. Thus, a ring plate 16 having a
piston ring therearound may be positioned adjacent the
end plate 13, In Figure 1, I have shown a ring plate 16
and ring 15 adjacent the end plate 13 and a spacer plate
14 adjacent the end plate 13A.

The end plates 13 and 13A, as illustrated in Figure —1., :

are simple circular plates and are provided with centrally
disposed openings for insertion of the small diameter end
of the piston rod 12.

When the pressure of the gas being compressed is in-
creased or, in other words, when the suction pressure in-
creases and more gas is drawn into either end of the cyl-
inder to be compressed, this condition tends to overload
the power unit driving the compressor. When this over-
load condition presents itself, it is merely necessary to
stop the compressor, remove the head of the compressor
cylinder, remove nut 19 and ring 24B, remove head plate
13A and remove one or more of the spacer plates, and/or
ring plates and rings. If, for example, one spacer plate
and one ring plate and ring are removed from the piston
assembly, then the effective length of the piston is short-
ened by the amount equivalent to the thickness of these
two removed plates. In order to center the remaining
piston on the piston rod it is necessary to place a second
collar or ring similar to ring 24A which has a thickness
equal to one of the removed piates in a position on the
piston rod between plate 13 and the ring 24A shown in
Figure 1, and a second ring similar to ring 24B on the
opposite end between plate 13A and nut 19. Nut 19 is
then tightened. By this operation either end of the piston
at the respective ends of its stroke will provide a clear-
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ance between the end of the piston and the end of the
cylinder and if the overloading has not been too severe
this small adjustment in the piston may compensate for
the overload conditions.

In case the overloading is greater than would be com-
pensated for by removing only two of the plates it may
be necessary to remove more than two of these plates, un-
der which conditions more than two spacer plates and/or
ring plates and rings may be removed. Under such condi-
tions, longer or more collars or rings similar to rings 24A
and 24B must be positioned on the piston rod so that when
nut 19 is positioned and tightened the remaining piston
assembly will be a rigid and centered assembly.

For fine adjustments of clearance it may be advisable
under some conditions to remove only one spacer plate or
one ring plate and ring. Under this condition, the rings
24A and 24B should each be one-half the thickness of
the plate removed, as ring 22, illustrated in Figure 8, so
as to center the remaining piston assembly. In Figure 1,
the spacer plates and ring plates are illustrated as having
a common thickness, that is, they are all of the same
thickness. This limitation is not necessary since it may
be desirable to provide some of the spacer plates 14 hav-
ing either greater thickness than the remaining spacer and
ring plates, or one or more may have a smaller thick-
ness than the remaining spacer and ring plates. Any
number of rings 23, 24A and 24B as needed may be used,
the number depending, of course, upon the number of ring
and spacer plates withdrawn from the body of the piston
to increase clearance.

Figure 2 shows a cross sectional view of the piston as-
sembly taken on the line 2—2 of Figure 1. This figure
shows a cross section of a small diameter ring plate 16
surrounded by a ring 15. Ring plates 16 are shown with
perforations 17. An opening which is in the center of
these plates is for insertion of the small diameter end 18
of the piston rod 12 for assembly of the piston. The open-
ings or perforations 17 are intended to cut away approxi-
mately one-half of the weight of a ring plate 16.

This particular provision of openings 17 is for the
purpose of maintaining the piston assembly 11 at a con-
stant weight regardless of the number of plates remain-
ing in the piston assembly. One of the points which

~ should be considered in such an assembly is the weight of

60

the piston. To compensate for the weight of a rapidly
moving piston a counterbalance on the crank shaft is
ordinarily provided. In the case of such a piston as I have
herein illustrated, if the weight of the piston is decreased
then the weight of the counterbalance on the crank shaft
is correspondingly too great and provision should be made
for removing some of this counterbalance weight, Fig-
ure 5 illustrates a threaded bolt adapted to be inserted
into threaded openings 52 in counterbalance 51 of the
compressor assembly illustrated in Figure 7. When the
piston 11 is of its maximum weight all or nearly all of
the openings 52 should be provided with bolts 25 as shown
in Figure 5. A cotter key 26 illustrated in Figure 6 is
provided for insertion through hole 27 in the end of
bolts 25 for making certain that the bolts cannot become
removed during operation. Thus, when one or more of
the plates of the piston assembly are removed then a
corresponding number of counterbalance bolts 25 should
be removed from the openings 52 to compensate for this
decrease in piston weight. Likewise, if more plates are
inserted into the piston 11 then some additional bolts 25
should be inserted into the openings 52 to  compensate
for the increased piston weight.

1 have provided, as a preferred embodiment of a piston,
a self-compensating piston, the use of which requires none
of these counterbalance bolts 25 as just described or a
fixed number. This self-compensating piston consists of
the perforated plates 14 and 16 as illustrated in Figure 1.
In order to keep the piston the same weight after having
removed one or more plates as before the removal of the
plates, some plugs 21 may be inserted into the perfora-
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tions 17, illustrated in Figure 3. If a plate 16 is per-
forated in such a manner that the area of the perforations
17 is equal to the remaining metallic area of one side of
the plate, then when plugs 21 which have the same thick-
ness as that of the plate 16 are inserted into the openings
17 such a plate will have double its original weight. One
plate can be removed when one remaining similar plate
is plugged with plugs 21. If a spacer plate 14 is removed,
plugs similar to plugs 21 are inserted in one remaining
space plate to keep the piston weight constant,

Since the diameters of the spacer plates are a little
larger than the diameters of the ring plates, the perfora-
tions 17A in the spacer plates are correspondingly larger
than the perforations 17 in the ring plates and also the
size or area of the plugs 21-for insertion into the open-
ings 17A in the spacer plates are also correspondingly
larger than the plugs: for insertion in the .openings 17
of the ring plates. Thus, when one or two ring plates
or one or two.spacer plates are removed plugs are then
inserted into the openings of one or two of the corre-
sponding plates remaining. Since the plugs 21 for the
spacer plates are larger than the openings in the. ring
plates, the spacer plate: plugs are held firmly in place
by adjacent ring plates. If plugs 21 are inserted in the
openings 17 of a ring plate, the spacer plates adjacent
either side of the plugged ring plate must also be plugged
to-hold the ring plate plugs in place since they are small-
er than-the openings 17A in the adjacent spacer plates.
In Figure 4, the piston assembly is illustrated with only
the ring plates 16 perforated for accommodation of
counterbalance plugs 21.. The spacer plates only may

be perforated with openings 17A in place of only the-

ring. plates as shown in Figure 4. Ring plates 14A
of Figure 9 are solid except for a central piston rod
opening. In Figure 10, all plates, i e. end plates 13A,
ring, plate 14A and spacer plates 14B are solid except
for a centered opening for a piston rod. In this man-
ner rigid holding of plugs 21 in place is effected mere-
Iy by positioning a plugged plate between two non-
perforated plates.

In the piston embodiment illustrated in Figure 4, the
piston structure is somewhat - different from that illus-
trated in the embodiment of Figure 1. The operation
of the piston of Figure 4 is the same, however, as the
operation of the piston illustrated in Figure 1. N

The piston of Figure 4 is composed of a piston ele-
ment 33 which is provided with some rings 15 similar
to- those of Figure 1. At either end of this piston ele-
ment. 33 is an assembly of ring plates with ‘rings and
spacer plates similar to those which make up the piston
of Figure 1. When it is desired to increase the clear-
ance volume in either end of the cylinder, it is merely
necessary to remove the cylinder head, remove nut 32,
ring, 24D and one or more spacer plates 14C and/or
ring plates 16 and rings 15 from either end of. this: pis-
ton assembly, Upon re-assembly of the piston elements,
rings 24C and 24D are provided in a manner similar
to that described above in relation to Figure 1. These
rings are placed on either end of the piston in order that
the piston of smaller length may be centered with re-
spect to the cylinder. )

One advantage in using the built-up piston assembly
of Figure 1 is that the piston rings 15 do not need to
be expanded in order to assemble them into the groove
in which they normally operate. The rings 15 on the
piston body 33 of Figure 4 need to be expanded for in-
stallation into their corresponding grooves while the rings
surrounding the ring plates do not need to be expanded
during installation. v
~“Figure 7 illustrates a compressor assembly embody-
ing the piston” assembly: of my invention. In this fig-
ure, reference numeral 47 identifies the double-acting
piston assembly. Water cooling jackets for cooling the
compressor cylinder are identified by reference numeral
48. 'Head 45 is bolted to the head end of the sidewall
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6 o
assembly 44 while the head 46. is bolted to the crank
end of the cylinder. Gases for compression enter the
cylinder through suction line 53 and compressed gases
are discharged through discharge line 54.- On the crank
end the compressor is provided with the cross head 58,
and the crank 50 which is enclosed within the case 43.
The cross head is, in turn, attached to one end of the
piston rod 49 while the other end of the piston rod car-
ries the piston assembly 47. Supporting this entire
structure js the compressor frame 42 which, in turn, is
supported by the base 41. All portions of this assembly
shown in Figure 7 are conventional compressor parts
except the piston assembly 47.

1 claim: v .

1. A variable clearance piston for use with reciprocat-
ing gas compressors, said piston. having a cylindrical
body assembly, a head plate attached to one énd of said
body assembly, said cylindrical body assembly compris-
ing a piurality of body plates of diameter equal to that
of said head plate, a separate plate of smailer diameter
than that of said plurality of plates separating each
plate of said plurality of plates from the next adjacent
plate of said plurality of plates, 2 piston ring surround-
ing circumferentially each plate-of said smaller diam-
eter and a centered opening in said plates for insertion
of a piston rod. .

2. A variable clearance piston for use in conjunction
with reciprocating gas compressors comprising a plural-
ity of plates having a common diameter, a separate plate
of smaller diameter than that of said plurality of plates
separating each plate of said plurality of plates from the
next adjacent plate of said plurality of plates, a piston
ring surrounding circumferentially each plate of smaller
diameter, one plate of said plurality of plates forming
one end of said piston and another plate of said plural-
ity of plates forming the other end, and a central open-
ing in said plates for insertion of a piston rod, v

3. A variable clearance piston for use with reciprocat-
ing gas compressors, said piston having a head plate, a
cylindrical body assembly separable from said head plate,
said: cylindrical body assembly comprising a . plurality
of circular plates of diameters equal to that of said
head plate, a separate plate of smaller diameter than that
of said plurality of plates separating each plate of said

5 Dlurality of plates from the next adjacent plate of said

plurality of plates, a piston ring surrounding cir¢umfer-
entially each plate of said smaller diameter, each of said
circular - plates of diameter equal to that of said head
plate being perforated and each perforation being
adapted to receive a weighting plug, and a centered open-
ing in said plates and in said head plate for insertion of
a piston rod. . '

4. A variable clearance piston for use with reciprocat-
ing gas compressors, said piston having a pair of im-
perforate head plates, a separable cylindrical body member
assembly comprising a plurality of perforate body plates of
diameter equal to that of said imperforate head plates
and disposed therebetween, a separate perforate body
plate of smaller diameter than that of said plurality
of perforate body plates separating each plate of said
plurality of perforate body plates from the next adja-
cent plate of said plurality of perforate body plates, a
piston ring having the same outer diameter as that of
each plate of said pair of plates surrounding circuifer-
entially -each plate of smaller diameter and a centered
opening in said plates for insertion of a piston rod, said
perforations in said plates being for reducing the weight
of the piston. . : ’

5. A variable clearance constant weight piston for use
with reciprocating gas compressors comprising 4 pair of
imperforate head plates, a plurality of c'ii'quiar' plates
having the same diameter as that of said head plates
and disposed therebetween, a paitr of successive c¢ircular
plates separated by a circular plate -of smaller diameter
than that of said pair of plates, a piston’ ring circum:
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ferentially surrounding said plate of smaller diameter,
each of said circular plates being perforated, each of
‘the perforations being adapted to receive a plug member,
éach plugged plate being heavier than a plate in which
the perforations are unplugged, and a centered opening
in said plates for insertion of a piston rod.

6. A double-acting variable clearance constant weight
piston for use with reciprocating gas compressors com-
prising, in combination, a plurality of circular plates of
uniform diameter, a pair of successive plates of said piu-
rality of plates separated by a circular plate of diameter
smaller than the diameter of the first mentioned plates,
a piston ring circumferentially surrounding said plate
of smaller diameter, a non-perforate head plate at either

end of the above described assembly of circular plates, 1:

‘a centered opening in each of the aforesaid plates for
assembling on a piston rod, each of said circular plates
being perforated, each perforation being adapted to re-
ceive a plug and a completely plugged circular plaie
possessing double the weight of an unplugged plate so
that the piston providing increased clearance wiil possess
the same weight as the piston providing less clearance.

7. A variable clearance constant weight piston for use
with reciprocating gas compressors comprising, in com-
bination, a plurality of circular plates of uniform diam-
eter, a pair of successive plates of said plurality of plates
separated by a circular plate of diameter smaller than
the diameter of the first mentioned plates, a piston ring
circumferentially surrounding said plate of smaller diam-
eter, a non-perforate head plate at the head end of the
piston assembly, a centered opening in each of the afore-
said plates for assembly on a piston rod, each of said
circular plates being perforated, each perforation being
adapted to receive a plug and a completely plugged cir-

cular plate possessing double the weight of an unplugged 3

plate so that the piston providing increased clearance
will possess the same weight as the piston providing less
clearance.

8. A variable clearance piston for use with reciprocat-
ing gas compressors, said piston having a head plate, a
cylindrical body assembly separable from said head plate,
said cylindrical body assembly comprising a plurality of
circular plates of diameters equal to that of said head
plate, a separate plate of smaller diameter than that of
said plurality of plates separating each plate of said plu-
rality of plates from the next adjacent plate of said plu-
rality of plates, a piston ring surrounding circumferen-
tially each plate of said smaller diameter, each plate of
said smaller diameter being perforated and each perfo-
ration being adapted to receive a weighting plug, and a
centered opening in said plates and said head for inser-
tion of a piston rod.

9. An adjustable clearance piston assembly for use in
reciprocating gas compressors comprising, in combina-
tion, a cylindrical piston body, a plurality of circular
plates of diameters equal to that of said piston body
adjacent either end of said piston body, a circular plate
of diameter smaller than the diameters of the aforesaid
plates disposed between a pair of first mentioned plates
at either end of said body, a piston ring disposed circum-
ferentially around each of said smaller diameter plates,
each of said circular plates being perforated and said
perforations being adapted to receive weighting plugs,
a plugged plate being double the weight of an unplugged
plate, a non-perforate head plate at each end of said
assembly and a centered opening in each plate and in
-said piston body for insertion of a piston rod.

10. A gas compressor comprising, in combination, a
cylinder having a removable closed end, valve openings
in said cylinder near said closed end, valves removably
mounted in said valve openings, an axially movable vari-
able clearance piston fitting said cylinder, means to move
said piston, said variable clearance piston comprising a
piston head plate movable to a point adjacent said closed
end of said cylinder to compress gas between said piston
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head plate and said closed end, a cylindrical piston body
assembly separable from said head plate, said cylindrical
body assembly including a plurality of circular plate of
diameter equal to that of said head plate, a successive
pair of said circular plates separated by a circular plate
of diameter smaller than the diameter of a plate of said
pair of plates, a piston ring surrounding circumferen-
tially said plate of said smaller diameter, and a centered
opening in said plates and in said head plate for insertion
of said piston rod.

1i. In the compressor assembly of claim 10 wherein
the valve openings are disposed in said removable closed
end.

12. A reciprocating gas compressor having, in combi-
nation, a cylinder having both ends closed by remov-
able closures, a variable clearance double-acting piston
assembly movable axially within said cylinder, a piston
red attached at one end to said piston assembly and the
other end extending through one cylinder end to a source
of motive power, valve openings in the cylinder adjacent
said closed ends, valves in said openings for inlet and
outlet of gas, said variable clearance piston assembly
comprising a pair of piston head plates movable with
said piston assembly to points adjacent said closed ends

5 'of said cylinder to compress gas between said head

plates and their respective closed cylinder ends, a plu-
rality of circular plates having a common diameter dis-
posed intermediate said piston head plates, a successive
pair of said circular plates separated by a circular plate
of diameter smaller than the diameter of a plate of said
pair of plates, a piston ring having the same outer diam-
eter as that of the first mentioned circular plates sur-
rounding circumferentially said plate of smaller diame-
ter, and a centered opening in said plates for insertion
of said piston rod.

13. A gas compressor comprising, in combination, a
cylinder having both ends closed and removable closures,
a variable clearance double-acting piston assembly mov-
able axially within said cylinder, a piston rod attached
at one end to said piston assembly and the other end
extending through one cylinder end to a source of motive
power, valve openings in the cylinder adjacent said closed
ends, valves in said openings for inlet and outlet of gas,
said variable clearance piston assembly comprising, in
combination, a plurality of circular plates of uniform
diameter, a pair of successive plates of said plurality of
plates separated by a circular plate of diameter smaller
than the diameter of the first mentioned plates, a piston
ring circumferentially surrounding said plate of smaller
diameter, a non-perforate head plate at either end of the
above described assembly of circular plates, a centered
opening in each of the aforesaid plates for assembling
on said piston rod, each of said circular plates being
perforated, each perforation being adapted to receive a
plug and a completely plugged circular plate possessing
double the weight of an unplugged plate so that the pis-
ton providing increased clearance will possess the same
weight as the piston providing less clearance.

14. A gas compressor comprising, in combination, a
cylinder having a removable closed end, valve openings
in said cylinder near said closed end, valves removably
mounted in said valve openings, an axially movable vari-
able clearance piston fitting said cylinder, a piston rod
attached at one end 'to said piston and the other end ex-
tending to a source of motive power, said variable clear-
ance piston comprising, in combination, a plurality of
circular plates of uniform diameter, a pair of successive
plates of said plurality of plates separated by a circular
plate of diameter smaller than the diameter of the first
mentioned plates, a piston ring circumferentially sur-
rounding said plate of smaller diameter, a non-perforate
head plate at either end of the above described assembly
of circular plates, a centered opening in each of the afore-
said plates for assembly on said piston rod, each of said
circular plates being perforated, each perforation being
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adapted to receive a plug and a completely plugged cir-
cular plate possessing double the weight of an unplugged
plate so that the piston providing increased clearance will
possess the same weight as the piston providing less clear-
ance.

15. A reciprocating gas compressor having in combina-
tion a cylinder, and one end closed with a removable
closure, a piston assembly movable axially within said
cylinder, a piston rod attached.at one end to said piston
assembly and the other end attached to a source of motive
power, valve openings in said cylinder adjacent said closed
end, valves in said openings for inlet and outlet of gas,
said adjustable clearance piston assembly comprising, in
combination, a cylindrical piston body member provided
with a piston ring, a plurality of circular plates of di-
ameter equal to that of said piston body member adja-
cent one end of said piston body member, a circular plate
of diameter smaller than the diameter of the aforesaid
plates disposed between a pair of the first mentioned
plates, a piston ring disposed circumferentially around
said smaller diameter plate, each of said circular plates
of smaller diameter being perforated and said perfora-
tions being adapted to receive weighting plugs, a plogged
plate being double the weight of a plate not plugged, and
a centered opening in each plate and in said piston body
for insertion of a piston rod.

16. A reciprocating gas compressor comprising, in com-
bination, a cylinder having both ends closed by remov-
able closures, a double-acting adjustable clearance piston
movable axially within said cylinder, a piston rod at-
tached at one end to said piston and the other end extend-
ing through one cylinder end to a source of motive power,
valve openings in said cylinder adjacent said closed ends,
valves in said openings for inlet and outlet of gas, said
adjustable clearance piston including a cylindrical piston
body provided with a piston ring, 2 plurality of circnlar
plates of diameter equal to that of said piston body ad-
jacent the ends of said pistor bedy, a circular plate of
diameter smaller than the diameter of the aforesaid plates
disposed between a pair of the first mentioned plates at
either end of said piston body, a piston ring disposed cir-
cumferentially around each of said smaller diameter plates,
the circular plates at the ends of said piston serving as
piston heads, and a centered opening in each plate and
in said piston body for insertion of said piston rod.

17. A reciprocating gas compressor having, in com-
bination, a cylinder having both ends closed with remov-
able closures, a double-acting adjustable clearance piston
assembly movable axially within said cylinder, a piston
rod attached at one end to said piston assembly and the
other end extending through one cylinder end to a source
of motive power, valve openings in said cylinder adja-
cent said closed ends, removable valves in said openings
for inlet and outlet of gas, said pisten assembly having
a cylindrical piston body member provided with a piston
ring, a plurality of circular plates of diameter equal to
that of said piston body adjacent either end of said piston
body, a circular plate of smaller diameter than the di-
ameter of the aforesaid plates disposed between a pair
of the first mentioned plates at either end of said piston
body, a piston ring disposed circumferentiaily around
each of said smaller diameter piates, each of said circu-
lar plates of smaller diameter being perforated and said
perforations being adapted to receive weighting plugs, a
plugged plate being double the weight of a similar plate
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not plugged, and a centered opening in each plate and in
said piston body for insertion of said piston rod.

18. A reciprocating gas compressor having, in combi-
nation, a cylinder having both ends closed with remov-
able closures, a double-acting adjustable clearance piston
assembly movable axially within said cylinder, a piston
rod attached at one end to said piston assembly 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 outlet of gas, said piston assembly having a cy-
lindrical piston body member provided with a piston ring,
a plurality of circular plates of diameter equal to that
of said piston body adjacent either end of said piston
body, a circular plate of smaller diameter than the di-
ameter of the aforesaid plates disposed between a pair of
the first mentioned plates at their ends of said piston body,
a piston ring disposed circumferentially around each of
said circular plates of diameter equal to that of said piston
body being perforated and said perforations being adapted
to receive weighting plugs, a plugged plate being double
the weight of a similar plate not plugged, and a centered
opening in each plate and in said piston body for inser-
tion of said piston rod.

19. A reciprocating gas compressor having, in combi-
nation, a cylinder, and one end closed with a removable
closure, a piston assembly movable axially within said
cylinder, a piston rod attached at one end to said piston
assembly and the other end attached to a source of
motive power, valve openings in said cylinder adjacent
said closed end, valves in said openings for inlet and out-
let of gas, said adjustable clearance piston assembly com-
prising, in combination, a cylindrical piston body mem-
ber provided with a piston ring, a plurality of circular
plates of diameter equal to that of said piston body mem-
ber adjacent one end of said piston body member, a cir--
cular plate of diameter smaller than the diameter of the
aforesaid plates disposed between a pair of the first men-
tioned plates, a piston ring disposed circumferentially
around said smaller diameter plate, each of said circu-
lar plates of diameter equal to that of said piston body
member being perforated and said perforations being
adapted to receive weighting plugs, a plugged plate being
double the weight of a plate not plugged, and a centered
opening in each plate and in said piston body for inser-
tion of a piston rod.
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