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This invention relates to pumps or. com 
pressors and more particularly to improve 
ments in gas compressors involving a fun 
damentally new basic principle and a novel 

5 and ingenious construction or arrangement 
of parts and elements. ' _ 

The invention contemplates, in a gas com 
pressor or the like, the use of an elastic or 
expansible chamber. ?lled with a ?uid, liq-' 

10 uid, semi-solid or solid or a combination of 
any two or more of these, for the purpose of 
reducing the clearance space to render pos 
sible the compression of a gas to a higher pres 
sure than would be otherwise possible. 
The use of an elastic or expansible cham 

her as a piston and compression chamber re 
sults in several noteworthy advantages, not 
the least of which is the prevention of leak 
age of "the compressed gas past or around 

20 the piston. Obviously in using such a cham 
ber the ends thereof may be permanently 
sealed so that-the gas entering therein to be 
compressed is prevented from escaping. 
However, the use of an expansible or elas~ 

25 tic chamber requires the solution of several 
problems if such an apparatus‘is to function 
entirely satisfactorily and efficiently. One 
of the more important of these problems is 
that of reducing the clearance space in the 

3“ chamber so that the gas or the like may be 
compressed to the desired degree as obvious 
ly too great clearance in the chamber will re 
sult in the attainment of only a low pressure 
and a consequent inefficient pumping action. 

15 

35 Furthermore with elastic or expansible cham- ' 
bers, which are customarily constructed of 
metal or the like, it is necessary that the bend 
ing or ?exing action transmitted or imparted 
to the several folds or pleats of'the cham~ 
ber, be of a degree wellwithin the, elastic 
limits of the material so as to prevent fatigue 
and failure thereof. Consequently the great 
est e?iciency is attained when the elastic or 
expansible chamber is of a relatively large 
size including a relatively large number of 
folds or pleats so that the flexing or bendmg 
of each pleat, during the collapslngand eX 
panding of the chambenis at a minimum. 
With a relatively large expansible chamber 
the need for a reduction in the clearance space 
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is more forcibly emphasized as otherwise the 
relative lnef?ciency of the pumping opera 
tion would preclude its adoption commercial 

' The ‘invention therefore contemplates an 
elastic or expansible chamber ?lled, as afore~ 
said, with ?uid, liquid, semi-solid or solid or 
a combination of two or more of any of these, 
for the purpose of reducing the clearance 
space within the chamber so that as the cham 
her is expanded and collapsed, the head con 
stituted by the level of any of the ?ller me 
diums aforementioned, will be displaced to 
compress and expel the'gas or vapor as is 
customary in compressors of the conventional 
designs. ‘ 

WVhile it is readily apparent that the in- ‘ 
vention ?nds practical utility in many types 
ofapparatus, it may be used to particular ad 
vantage in ‘apparatus wherein it is desired 

‘to pump a gas or the like wherein special ' 
efforts are necessary to prevent a leakage of 
the gas past the piston. Thus, the invention 
may be used to advantage in refrigeratingap 
paratus as a compressor pump for compress 
ing the refrigerant because in some charac 
ters of refrigerating apparatus considerable 
diiiiculty is experienced in preventing a leak 
age of the refrigerant past the piston of the 
compressor where it frequently escapes and 
‘mixes with the lubricant with consequential 
detrimental effect or escapes from the system. 
where the driving shaft goes through coin 
pressor housing. ‘ ’ 

Various other objects, advantages and 
novel details of construction of the invention 
will be made more apparent as this descrip 
tion proceeds, especially when considered in 
connection withthe accompanying drawings 
wherein two illustrative embodiments of the 
invention are shown and wherein 
The ?gure is a longitudinal sectional view 

through a pump constructed in accordance 
with my invention. 
Referring now particularly to the ?gure, 

it will be noted that I have shown a casing or 
jacket 10 constituting the outer housing of 
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the pump which may conveniently be sup- > 
ported as, for instance, by supporting legs 
‘or lugs 11 to a ?xed support 12. The jacket 100 
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10 may be provided with one or more ribs 
13 to increase the radiating surface thereof 
for effecting a more efficient cooling and 
further with a removable closure 14 whereby 
the interior of the jacket 10 may be filled 
with the oil or the like which not only con 
stitutes a. lubricating medium but also a 
cooling medium for the parts immersed 
therein. 
The reference character 15 indicates a 

casting including a circular plate-like head 
portion removably secured to the open end 
of the jacket 10 and with a concentrically 
arranged portion 17 projecting interiorly of 
the jacket 10. The end of the projecting 
portion 17 is here shown as shouldered to 
support a sleeve-like member 18 which is 
provided at its upper end with a laterally 
extending flange or projection 19. The rela 
tively reduced end 20 of the extension 17 is 
likewise shouldered to receive and support 
a sleeve-like element 21 provided at its upper 
edge with an inwardly directed flange or 
extension 22. 
The reference character 23 indicates a bel 

lows or elastic or expansible member defin 
ing a chamber 24, this member being joined 
as at 25 to the head 16 and as at 26 to a cup 
shaped cap member 27. Obviously the joints 

and 26 will be sealed to prevent the escape 
of the contents of the chamber 24. The cap 
member 27 has a wrist pin connection 28 with 
a connecting rod 29 connected to an eccentric 
30 of a shaft 31. Upon the rotation of the 
shaft 31 the connecting rod 29 will be verti 
cally reciprocated to impart a like motion 
to the cap member 27 which in turn will ex 
pand and collapse the elastic chamber mem< 
her 23. 
The gas inlet nozzle is indicated by the 

reference character 32 and connects with an 
annular passage formed in the extension 
17. This annular passage communicates by 
one or more openings 34.- with an annular 
passage 35 provided by the spaced sleeves 
18 and 21. The upper ends of these sleeves 

adjacent the end of the annular passage are shaped to provide a valve seat for a valve 

36, here shown as a gravity seated ring valve. 
The annular flange 22 on the sleeve member 
21 is formed with a valve seat for a valve 
37 which is herein shown as being held in 
seated position by means of a spring 38 bear 
ing thereagainst and against a nipple or lug 
39 projecting from the end of the extension 

The reference cl aracter 410 ‘indicates a 
central bore or passage which connects with 
a nipple 41 and constitutes the gas outlet. 
The lateral flange 19 on the sleeve 18 extends 
to a point adjacent the circular side wall of 
the cap member 27 but a clearance is pro 
vided between these parts as the annular 
?ange 19 functions purely as an anti-splash 
element for the contents of the chamber 2% 
when liquid is employed. 
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The operation of this invention is as fol 
lows: The liquid or fluid is placed in the 
chamber 24 to a level, for instance, substan 
tially coincident with the lower surface of 
the annular flange 19 so as to reduce the 
clearance between the lower end of the ex 
pansible chamber and its upper end. “Then, 
thereafter, the crank shaft 31 is rotated to 
reciprocate the cap member 27 the elastic 
element 23 will be successively expanded and 
collapsed, it being shown in the present in 
stance in collapsed position. During the ex 
panding movement the cap member 27 is 
moved upwardly and gas to be compressed 
is drawn in through nipple 32, passage 33, 
openings 34. and passage 35 and past valve 
36 which is thereupon lifted and into the 
chamber de?ned by the cap member 27 on 
the one hand and the level of the liquid L 
and the solid elements 19 and 22 on the other. 
Upon the collapsing of the member 23 or 
the movement of the cap member 27 in a 
downward direction, the valve 36 will close 
and the valve 37 will open against the pres 
sure of spring 38 to permit the escape of the 
gas compressed upon this compression oper 
ation of the pump. The compressed gas will 
flow through the passage LlO-and out through 
the nipple 41. 

Obviously there is no likelihood whatso 
ever of the gas which enters the erpansible 
chamber leaking therefrom as the chamber 
is sealed throughout. Consequently there is 
no loss of gas and no likelihood of the same 
becoming mixed with the lubricant or other 
medium which surrounds the expansible 
chamber and which is contained within the 
jacket 10. Obviously the continued expan 
sion and collapsing of the element 23 and the 
movement of the other parts will generate 
heat but the lubricant contained within the 
jacket 10 will function effectively as a cool 
ing medium in addition to lubricating the 
parts. The clearance in the expansible cham 
ber may be varied at will by adding or re 
moving the medium L placed in the chamber 
24. It will be noted that the inner diameter 
of the cap 27 is somewhat less than the great 
est diameter of the bellows so that upon the 
collapsing of the bellows the rise of the me 
dium L will be at a faster rate than if the 
diameters of the aforesaid members were of 
the same size. In other words a long stroke 
of the piston may be obtained by a relatively 
short stroke or movement of the bellows by 
such an arrangement. 

It will be readily apparent that this pro 
vides for a more efficient operation of the 
pump and greatly facilitates the compression 
of the material upon the downward move 
ment of the cap and bellows. 
The underlying principle of the present in 

vention as disclosed in the illustrative em 
bodiment herein shown and described, is 
capable of expression in numerous forms of 
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construction and it should accordingly be 
understood that no limitation should be im 
posed upon the invention by reason of any 
of the details of construction or speci?c ar 
rangements of parts herein shown and die 
scribed. Reservation is therefore made to 
make such changes in the essential and all 
of the non-essential details of the invention 
as may come within the purview of the ac 
companying claims. 
What I claim as my invention is: 
1. In a compressor, a variable member co 

operating with a portion of the compressor 
to form a chamber wall for receiving and en 
closing the material'to be compressed and a 
medium in said chamber for reducing the 
clearance space of said chamber. 

2. In a compressor an expansible mem 
ber cooperating with a portion of the com 
pressor to form a chamber wall for receiving 
and enclosing the material to be‘ compressed 
and a medium in said chamber for reducing 
the clearance space thereof. 

3. In a compressor, a bellows-like member 
sealed at one end to a part of the compressor 
structure, a reciprocating element‘ having a 
sealed connection with the other end of said 
bellows-like member, said bellows-like mem 
ber and the said associated parts constituting 
the wall of a chamber for receiving the ma 
terial to be compressed, and a medium in said 
chamber for reducing the clearance space 
thereof. 

4. In a compressor, a bellows-like mem 
‘ ber sealed at one end to a part of the com 
pressor structure, a reciprocating element hav 
ing a sealed connection with the other end of 
said bellows-like member, said bellows-like 
member and the said associated parts consti 
tuting the wall of a chamber for receiving the 
material to be compressed, a medium in said 
chamber for reducing the clearance space 
thereof and means for actuating said recipro- ‘ 
eating element to expand and collapse said 
bellows-like member. 

5. In a compressor construction, a bellows 
like element'connected respectively to fixed 
and reciprocating parts of said compressor 
and constituting therewith the wall of a 
chamber, a valve controlled inlet and outlet 
passages communicating with said chamber 
and a medium for reducing the clearance 
space of said chamber. 

6. In a compressor construction, a bellows 
like element connected respectively to fixed 
and reciprocating parts of said compressor 
and constituting therewith the wall of a 
chamber, valve controlled inlet and outlet pas 
sages communicating with said chamber and 
fluid means for reducing the clearance space 
of said chamber. 
7 . In a compressor construction, a bellows 

like element connected respectively to ?xed 
and reciprocating parts of said compressor 
and constituting therewith the wall of a cham 

ber, valve controlled inlet and outlet‘ pas- ' 
sages communicating with said chamber, 
means for reducing the clearance space of 
said chamber and a medium forexpanding 
and collapsing said bellows-like element. 

8. In a compressor, a bellows-like member 
sealed at one end to a part of the compressor 
structure, a reciprocating element'having a 
sealed connection with the other endof said 
bellows-like member, said bellows-like mem 
ber and» the said associated parts constitut 
ing the chamber for receiving the material" 
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to be compressed, means in said chamber for » ' 
reducing the clearance space thereof and con 
stituting a piston, the fluid piston being of 
greater diameter within the bellows-like mem 
ber than above the same when said member 
is extended, whereby a long stroke of the 
piston maybe effected by a relatively short 
stroke of the bellows-like member. 

9. In a compressor, a cylindrical bellows 
like member sealed at one end to a part of the 
compressor structure, a cylindricalvreciprm 
eating element having a sealed connection 
with the other end of said bellows-like mem 
ber, said bellows-like member and'the asso~ 
ciated parts constituting the chamber for re 
ceiving the material to be compressed, a fluid 
in said chamber constituting a piston for com 
pressing the material, the ?uid piston being 
of greater diameter within the bellows-like 
member than above the same when said mem 
ber is extended whereby a short stroke of 
said bellows-like member will produce a rela 
tively long stroke of said piston. 

10. In a compressor, a bellows-like member 
secured at one end to a part of the compressor 
structure, a cap~like element secured to the 
other end of said member and constituting 
therewith a chamber for receiving the mate 
rial to be compressed, and ?ller means in said 
chamber for reducing the clearance space 
thereof. 

11. In a compressor, a bellows-like member 
secured at one end to a part of the compressor 
structure, a cap-like element secured to the 
other end of said member and constituting 
therewith a chamber for receiving the mate 
rial to be compressed, ?ller means in said 
chamber for reducing the clearance space 
thereof, and means for expanding and col 
lapslng said bellows-like element including 
a part secured to said cap-like element. 

12. In a compressor, a bellows-like member 
secured at one end to a part of the compressor 
structure, a cap-like element secured to the 
other end of said member and constituting 
therewith a chamber for receiving the mate 
rial to be compressed, ?ller means in said 
chamber for reducing the clearance space 
thereof, valve controlled inlet and outlet pas 
sages communicating with said chamber ad 
jacent said cap-like element, and means for 
reducing the clearance space of said chamber. 

13. In a compressor, a bellows-like member 
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secuT'e‘d'at one end to ‘a partl‘ofthe compressor ‘ 
stm'ctur'e'; n cup-alikeelementseoured to tho 
other'iendirof‘ said in'ein‘berland constituting 
therewith ‘a ‘chamber for‘ receiving the mate; ‘ 

?nial t0;be compressed, ?ller ‘means ‘in said 
oh'smber‘foi- ‘reducing the» clearance" space 
thereofg‘ancli constitutingla ?uid piston‘i’dr 
compressing thefm‘atei'ialiin said chamber.‘ 

14:;iI11 a device‘of the class described, ‘a bel-' 
lowlOWSfEt PlStOlTillT-OIIG end of and op'eratively' 

com-tectecltosaid bellows, a niediumiwithin‘ 
the- bellows nnd'substztntially ?llingthe same 
when‘contractetlyand means operable when‘ 
the-bellows is expanded-for"admitting ‘a’ ?uid 

15§sbetween the'pistorr and the hend‘of the me 
dium whereby "as thebellows is‘ againton 
ttactedthe fluidiwi'll be compressed between‘ 
said head ‘and piston. 
l?pIn‘a device of the class described‘, a ' 

20T£;?1\'€(l part und=uireeiproeatingspurt, a-con 
traetible and~~expnnsible bellows terminally 
conneetedto said parts, a medium Within the 
bellows vand substantially ?lling: the same 
when ~ contracted, Y and means operable when ' 

g5mthe'bell0ws is expanded fol-"admitting a fluid 
between ‘the ‘reciprocating part- zm‘élthe head 
of-thoqnedium, whereby- as thevlbel-lows ‘is 
again ‘contract-ed the fluid ‘will be compressed 
betweensaid head and piston.‘ 

30% In testimony whereof I affix my signature; 
HAROLD A.- GREENNVALD; -' 
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