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14 Claims. 

This invention relates to a compressor, and 
especially to a compressor mechanism adapted 
for use in a refrigerating system. 
In Such Systems, a readily vaporizable liquid 

refrigerant is usually provided, which is allowed 
to evaporate in an expansion coil or the like, under 
low pressure. The process of expansion or evap 
Oration absorbs heat, and a refrigerating effect 
is thereby secured. The evaporated refrigerant 
usually in a vapor or gas form or a mixture of 
gas and vapor, is then compressed, and later con 
densed to a liquid, after which the cycle of evap 
Oration, compression and condensation can be 
repeated. 
Since Such refrigerating systems in general are 

now Well-known, further description thereof is 
unnecessary. The present invention relates to 
the compressor mechanism used in such systems. 
The invention, however, may be utilized in gen 
eral for compression of any gases or vapors, 
Whether they are used for refrigeration or for 
any other purpose. 

It is one of the objects of the invention to pro 
Wide in general an improved form of reciprocat 
ing compressor. 

It is another object of the invention to provide 
a multicylinder type of compressor that is com 
pact and yet of large capacity, and operating at 
a high overall efficiency. 
Contributing to these objects are various fea 

tures of improved construction, such as the ap 
paratus for operating the pistons and the relative 
arrangement of the plurality of cylinders. It is 
therefore another object of this invention to pro 
vide an improved organization of the reciprocat 
ing nechanism. 

It is possible at times that a slug of liquid or oil 
is ti'apped in a cylinder. If of sufficient mass, 
Such liquid or oil may readily cause excessive loads 
On the compressor, because ordinarily such slugs 
can not pass out of the cylinder except through 
the l'estricted outlet ports. It is another object 
of the invention to make it possible to increase 
the size of the outlet or discharge port for ready 
egreSS Of Such slugs. This material increase in 
Size is accomplished automatically, whereby the 
nechanism is relieved without the requirement of 
any personal or unusual attention. 

t is still another object of the invention, to sin 
pify in general, multiple cylinder compressors, 
in Order to reduce the cost of manufacture. 

Tilis invention possesses many other advan 
tages, and has other objects which may be made 
more easily apparent from a consideration of sev 
eral embodiments of the invention. For this 

(C. 230-185) 
purpose there are shown several forms in the 
drawings accompanying and forming part of the 
present specification. These forms shall now be 
described in detail, illustrating the general prin 
ciples of the invention; but it is to be understood 5 
that this detailed description is not to be taken 
in a limiting sense, since the Scope of the inven 
tion is best defined by the appended claims. 

Referring to the drawings: 
Figure 1 is a view mainly in section, taken 10 

along the plane -l of Fig. 2, and in a direction 
transverse to the axis of the driving shaft; 

Fig. 2 is a view mainly in horizontal Section, 
taken along the plane 2-2 of Fig. 1; 

Fig. 3 is a pictorial view of one of the cylinder lis 
blocks; 

Fig. 4 is an end view of one of the valve closure 
members; 

Fig. 5 is a side elevation thereof partially in 
section along the plane 5-5 of Fig. 4; 20 

Fig. 6 is a detail section, taken mainly along 
plane 6-6 of Fig. 2, but omitting the cylinder 
blocks; 

Fig. 7 is an end elevation of the compressor; 
Fig. 8 is a pictorial view of a modified form of 25 

operating mechanism for the pistons; 
Fig. 9 is a detail section of a cylinder block and 

piston, illustrating a modified form of piston; 
and 

Fig. 10 is a sectional view taken along plane 80 
- O of Fig. 9, and with a part of the mecha 

nism broken away. 
In the present instance, the compressor mecha 

nism is enclosed in a casing (FigS. i., 2 and 7) 
for providing a fluid tight housing and for accom-85 
modating a body of lubricant. This casing can 
be of general cylindrical construction, having a 
horizontal axis, and provided with a plurality 
of Supporting feet 2 for resting it on any appro 
priate base. One end of the casing is closed 40 
by a cover 3 bolted tightly against a flange 4 of 
the casing .. 
The power for operating the compressor is 

arranged to be coupled at either end of the 
casing f, to either one of the protruding portions 45 
5 or 6 of the shaft 7, which extends entirely 
through the casing. 

In order to maintain the casing substantially 
fluid tight, care is taken to provide appropriate 
packing around each of the extensions 5 and 6. 
These packings are most clearly disclosed in 
Fig. 2, and since they are similar at each end 
of the casing but one of them will be described 
in detail. 
Thus each end of the casing carries a hollow 55 
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boss 8 or 9. The extensions 5 and 6 project 
beyond these bosses. Referring to boss 8, a cover 

is fastened to the boss and is provided with an 
aperture for free rotation of extension 5. It is 
to be understood of course that appropriate 
gaskets can be provided between cover O and 
bOSS 8 as well as between cover 3 and flange 4. 
A cup is freely slidable inside of boss 8 and 
its end Surface contacts With the inner Surface 
of cover O. Disposed in the cup f f are one or 
inore packing washers 2, such as of felt or 
equivalent material. Pressure is exerted upon 
these washers 2 to hold them firmly in the bot 
tom of the cup f, as by the aid of a metal washer 
3, disposed over the washers 2, resiliently urged 
tCWaid the end of the cup as by a compression 
Spring 4. This compression spring 4 at its 
Other end abuts against a stationary bearing 
seve 5 which extends partially into the hub 8. 
It is apparent that the compression spring 4 

holds the packing washers 3 firmly in place. 
It is of course possible to substitute equivalent 

forms of packing in place of that shown. 
The manner in which the bearing bushing 5, as 

Well as the opposite bearing bushing 6 are sup 
parted Will now be described. For this purpose, 
the main Support or frame for the operating parts 
Cf the compressor will be described. This frame 
OF Support can best be described in connection 
With FigS. 1, 2 and 6, to which attention is now 
directed. 
This frame has a substantially rectangular 

body portion 7 through which extends an aper 
ture f8 for the accommodation of an enlarged 
goition 9 of shaft 7. This body portion T is 
Supported entirely on the cover 3, as by the aid of 
the legs 20. Projecting through these legs are 
the studs 2, permanently joined to the cover 3 
and upon which are threaded the tightening nuts 
22. Several of the legs 20 can, in addition, be 
provided with dowel pins 23; two of these dowel 
pins being indicated at diagonally opposite cor 
ners of the frame in Fig. 1. 

In Order to provide bearing brackets at each 
end of the body portion f7, this body portion is 
provided With the projecting integral brackets 24. 
There are a pair of these brackets at each end 
Of the body portion f7, and they extend one above 
and One below the clearance aperture 8. To 
these brackets are bolted the transverse bearing 
SupportS 25 and 26. If desired, appropriate dowel 
hins can be provided in addition to the bolts. 
This is indicated clearly in the lower portion of 
Fig.1 in which the apertures 27 are the threaded 
apertures for the bolts and aperture 28 is pro 
vided for the intermediate dowel pin. 
. The bearing sleeves fs and 6 are secured 
firmly inside of the supports 25 and 26 respec 
tively. 
The removal of the entire mechanism from the 

casing can be accomplished by simply remov 
ing the cover 3 with its attached supporting 
frame . 

in the present instance a plurality of cylinders 
and pistons are shown for providing a multiple 
cylinder construction. Thus there are eight Such 
cylinderS shown in two sets of four each. The 
23:es Of all of the cylinders are at right angles 
a the axis of shaft , and the cylinder structures 

a'a Supported in body fl. 
For this purpose the body 7 is provided with 

four tranSVe!"Se apertures, the axes of which are 
all parallel and non-intersecting with the axis of 
Shaft . Two of these apertures are indicated 
most clearly in Fig. 6 in the upper and lower part 
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thereof. Thus in the lower part of Fig. 6 the 
aperture 29 is shown having enlarged portions 
3 and 3 forming shoulders 32 and 33. Inne 
diately above aperture 29 there is an aperture 
35 (Fig. 1). The axis of this aperture 33 is Sym 
metrical With respect to the axis of aperture 29, 
and parallel thereto. This aperture 35 also has 
the enlarged portions 36 and 3, forming shoul 
ders Similar to Soudes 32 and 33. 
Back of the two apertures 29 and 35 there is 

another Set of two apertures Similarly Spaced 
and similarly constructed. The top aperture of 
this Second Set is indicated by reference charac 
ter 34 in Figs. 2 and 6. 

Each of these four apertures such as 29 forms 
a receSS for the accommodation of a pair of cyl 
inder blockS. Since all of the cylinder blocks 
are alike in construction, only those showin in 
aperture 35 (Figs. I and 2) Will be described. 
Thus in these figures the cylinder blocks 33 

and 39 are shown. Cylinder block 39 is shown 
to best advantage in Fig. 3. There it is seen 
that the cylinder block has a cylindrical body 
portion 49 which fits snugly into the enlarged 
portion 36 of aperture 35. It is provided with 2 
a fiange 4 by the aid of which it may be bolted 
tightly against the Surface of Supporting body 
7. If desired, appropriate dowelling means may 

be provided for the cylinder blocks, the dowel 
pins being accommodated in apertures 2 inter 
mediate the bolt apertures 43. 
The inner end of the cylindrical body 49 has 

a shoulder 44 adjacent the shoulder in the bot 
tom of the enlarged aperture 35. The cylinder 
body 40 also has an external extension 35 form 
ing a long guide for the piston which Works 
inside of the cylinder. The inner end of each 
cylinder block is entirely open and is formed by 
an externally tapering projection 46. When a 
pair of cylinder blocks are disposed inside of One 
of the apertures, such as 35, these Open ends 
are adjacent and are accommodated in a con 
mon recess formed by the aperture. This Open 
end, as Will be described hereinafter, forms an 
outlet discharge passageway for the compreSSed 
gas. The inlet to the cylinder is provided by an 
annular external groove A whicin is in Commu 
nication with the inside of the cylinder aS by a 
series of radial apertures 48. 
The description of the cylinder block applies 

to all eight of them as they may be all of identi 
cal construction. The manner in Which the inlet 
and Outlet passageways are formed and Con 
trolled will be described hereinafter. 
Each of the cylinder blocks accommodates a 

reciprocating piston. In Fig. 1 tha cylinder blocks 
in aperture 35 are shown as having the opposed 
pistons 55 and 49. Similar pistons 5 and 
are provided in the other two cylinder biockS 
52 and 53 which are disposed in mediately below 
the upper cylinder blocks. If desired each of 
the pistons can be provided With appropriate 
piston rings, such as indicated at 54 (Fig. 1). 
The manner in which the pistons are recipro 
cated Will noW be described. The operating 
mechanism can best be understood by the aid of 
FigS. 1 and 2. 
In these figures, it is apparent that each of 

these pistons such as 55 can be provided with 
an integral transverse pin, such as 56. The pin 
extends through the slot 5; provided in one side 
Of the cylinder block. Although the contacting 
Surfaces of the piston and the cylinder may pro 
Wide an adequate guide for its motion, it is pre 
ferred to relieve wear between the piston and 
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the cylinder Wall by providing a Supplemental. 
guide for the movement of the piston. This is 
accomplished by the aid of a block 58 of rec 
tangular configuration disposed over the pin 56 
and sliding in the slot 57. A connecting member 
59 joins pins 56 and 60 of those pistons 55 and 
55 whose axes are in the same vertical plane 
and on the same side of the vertical centerline 
of Fig. 1. This connecting member 59 is joined 
to the respective pins in a manner shown most 
clearly in the lower left hand corner of Fig. 2. 
Thus each of the pins can have a reduced por 
tion 6, over which the member 59 is accom 
modated the assembly can be held firmly to 
gether by the aid of a nut 62 threaded on the 
portion 6. Furthermore, a compression Spring 
63 can be provided between the member 59 and 
the sliding block 58 for holding this block against 
the cylindrical surface of the corresponding 
piston. 

It is apparent that, by reciprocating the Con 
necting member in a direction parallel to the 
axes of pistons 55 and 5), these pistons will be 
correspondingly reciprocated in unison. To ac 
complish this result use is made of a crank and 
crank pin connection between the member 59 
and the shaft . Thus the enlarged portion 9 
of shaft S can be machined to provide eccentric 
crank portions such as 64. Connecting the ec 
centric portion 64 with the member 59 is a con 
necting rod 65. This connecting rod has a big 
end 63 forming a bearing block with a cap 6. 
in the position shown in Fig. 1, pistons 55 and 
53 are in their extreme outward positions, Since 
the eccentric portion 64 is in its extreme radial 
position in a direction parallel to the axes of these 
pistons. The operating member 59, as eccen 
tric 64 rotates around the axis of shaft 7, is con 

3.5 

, 

strained to move in the direction of the axes of 
the cylinders by virtue of the guiding Surfaces 
between the pistons and the cylinders, as well as 
between the blocks 58 and the slots 57. 
The pivotal connection between the connect 

ing rod 65 and operating member 59 is shown to 
best advantage in the kower right hand corner of 
Fig. 2. It is there seen that the connecting rod 
has a bifurcated portion 68 which embraces the 
center portion of the member 59. An appropri 
ately headed pivot pin 69 passes through the 
bifurcations as well as through the center of the 
inerinber 59. 
The other two pistons 49 and 5 whose axes 

are respectively coincident with the axes of the 
pistons 55 and 59 are similarly actuated. Thus 
a connecting rod connects the eccentric por 
tion 34 with the appropriate operating member 
59. Since both connecting rods 65 2nd are 
accommodated on the same eccentric neinber 
64 i; is apparent that as pistons 55 and 58 move 
inwardly in their respective cylinders the pis 
tons 49 and 5 will simultaneously move out 
wardly. In this way the phases of intake, con 
pression and discharge are displaced 180 degrees 
with respect to those pistons which cooperate in 
coaxial cylinder blockS. 

In order to balance the mechanism, the Oper 
ation of the four pistons closer to the cover 3 
is provided by an integral eccentric portion 
which is displaced by 180 degrees from the ec 
centric portion. 65. Of these four pistons, the 
two top ones only are illustrated in Fig. 2 by ref 
erence characters 2 and 3. These pistons 
have as before, integral pins 4 which extend in 
the opposite direction from the pins 56 in the 
first set of four pistons discussed. The two con 

3 
necting rods for operating these pairs of upper 
and lower pistons are indicated in dotted lines by 
reference characters 75 and 76, which are placed 
in the same relative symmetrical position as the 
rods 66, 70, adjacent the other side of the Sup- 5 
porting body fl. 

Since the cycle of operations is the same in 
each piston and the cylinder unit, this cycle Will 
be described only in connection with piston 35 
and cylinder unit 38 shown in Fig. 1. O 
In the position shown in this figure, the cylin 

der space 77 is connected with the intake paS 
sageways, and gas at incoming preSSure paSSeS 
into the cylinder space 77 by way of the annular 
passageway 38 and radial apertures 79. Shortly lis 
upon movement of piston 55 toward the left the 
apertures 9 are closed by the advancing edge 
of the piston and the gas is compressed in the 
cylinder. The cylinder space is closed during 
this period by a closure member 9’ shown in 20 
greater detail in Figs. 4 and 5. This closure 
member contacts with the inner edge of the cyl 
inder wall, and is coextensive in area, with the 
cross Section area of the cylinder. It is formed 
as a flat disk slidable in the recess formed by 25 
aperture 35 and urged resiliently into contact 
With the end of the cylinder. This is accom 
plished by the aid of a plurality of compression 
springs 80 urging both closure members 9 and 
8 apart. The closure member 8 is similar to 30 
closure member 9" but cooperates with the op 
posite coaxial cylinder 40. In order to provide 
definite guides for the compression Springs 88, a 
series of circular recesses 82 are provided in the 
rear of the closure disks 79-8 . These springs 35 
are properly designed of Such strength that they 
hold the closure members tightly against the 
cylinder to provide a closed compression Space, 
until a sufficient pressure is produced by virtue 
of the reduction in volume of the cylinder Space. 40 
When this occurs, compression SpringS 83 are 
compressed, the closure member moving away 
under gas pressure and uncovering the end of 
the corresponding cylinder. Such an uncover 
ing is illustrated in connection with the closure 45 
member 8. Of Fig. 1. The compressed gas then 
flows into the aperture 35. This is possible be 
cause an annular groove 83 is provided in each 
closure member 79-8, and a series of trans 
verse grooves 84 intersect this annular groove 50 
adjacent the edge of the closure. The coim 
pressed gas can therefore freely pass around the 
edges of the closure members once they are un 
seated by gas pressure from the ends of the cor 
responding cylinders. 55 
The full compression position of the piston is 

shown in Fig. 1 by the position of piston 49. As 
Soon as the piston begins to move a Way from the 
inner end of the cylinder, the closure 79 is per 
mitted to seat, and as soon as the piston uncovers 60 
the inlet apertures 79, a fresh charge of low pres 
Sure gas is permitted to flow into the cylinder. 
From then on the cycle is repeated. 

It is apparent also that by virtue of the jux 
taposition of the pistons such as 55 and 49, the 6 
closure members 79' and 8 are alternatively un 
seated so that the discharge gases flow from the 
corresponding cylinders at opposite positions of 
the corresponding operating eccentric, 
The manner in which the intake and exhaust 70 

connections are provided to all of the eight cyl 
inders can best be explained in connection with 
Figs. 1, 2, 6 and 7. Thus a conduit 85 (Figs. 2 
and 7) leading from an expansion coil, conducts 
intake pressure to the two branches 86 and 87. 5 
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4. 
These two branches are provided with elbows 88 
and 89 connected into the corresponding boSSes 
96 and 9 on the outside of the cover 3. There 
are through apertures in these boSSes, and On 
the inside of the cover, conduits 92 and 93 are 
respectively provided, and extend, as indicated 
in Fig. 6, into the opposite sides of the body 
portion and at a point intermediate the Sets 
of cylinders. These conduits 92 and 93 respec 
tively connect with vertical apertures 9 and 95 
bored completely through the body member 
but plugged at the ends as by plugs 96. These 
bores 94 and 95 as illustrated most clearly in 
Fig. 2, intersect the enlarged ends of the cylin 
der space apertures, such as apertures 23 and 34, 
at a point where the annular grooves 4 of the 
cylinder blocks are positioned. Thus for example, 
the passageway 94 connects with two cylinder 
Spaces at the top and two cylinder SpaceS at the 
bottom. Similarly the passageway 95 communi 
cates With the other four cylinder Spaces. 
The outlet, conduit 97 (FigS. 1 and 7) is ar 

ranged in an upright position on the exterior of 
the cover member 3. It also has two branches 
Such as G3 and 99, connected by Way of elboWS 
is and is to bosses (2 and 203 on the OutSide 
of cover member 3. These bosses have through 
apertures, into which are connected respectively 
the upper and lower convoluted conduits 4 and 
;35. Each of these conduits f4 and 05 COn 
nects respectively with an elbow 6, 07. The 
construction of these elbows is shown most clear 
ly in Fig. 6. As they are similar, but One Of 
then Will be described. Thus for example el 
bowy 66, which is disposed on the top of body 
nember 7, has a circular projection 08 extend 
ing into a bore 109 and is held in place by the aid 
of bolts passing through flange of the 
elbow. 
Extending inwardly from the bore O9 are two 

apertures 2 and 43 which connect respec 
tively to the horizontal passageways f4 and 5. 
Each of these horizontal passageways connectS 
with a pair of recesses formed between a pair of 
opposed cylinder blocks, respectively at opposite 
ends of the passageways. This is indicated most 
clearly in Fig. 2. 
The four lower cylinder blocks are similarly 

contected to elbow G, by Way of a pair of hori 
zontal passageways 6 and shown in Fig. 6. 

In order to form the bores 4, 5, 6 and 
f : ... it is necessary to bore completely through 
the body E. The ends of the bores, however, can 
be plugged as shown by the plugs 8 in Fig. 2. 
The course of the gas through the compreSSOr 

can now be traced. The intake conduit 85 as 
before stated, leads the expanded gaS Or Vapor 
from a refrigerating space, Such as an expansion 
coil. iihe expanded gases then flow through 
branches 85 and 87 to the branches 92 and 93. 
Tience the gases flow through the paSSageWayS 
gi and 95 in communication with the annular 
groove 41 in each of the cylinder blocks. When 
the corresponding piston is withdrawn far enough 
to uncove; the radial apertures 48, these gases 
enter the cylindel space. When the gaSeS are 
compressed to a definite pressure in the cylinderS, 
the corresponding closure member 9, 88 is urged 
away from the end of the cylinder and the com 
pressed gases flow into the recess formed by the 
transverse bores such as 29, 34, 35. From this 
recess, the compressed gases are allowed to flow 
into the apertures 4, 5, 6 and 7. These 
apertures are respectively in communication with 
the vertical apertures 2, 3, 18 and 9 

2,023,415 
leading to the elbows 06 and 07. From these 
elbows the branches and 95 lead the com 
preSSed gases through the cover member 3 to the 
elbows 8, to the outlet conduit 97. 

It is furthermore apparent that in case IL- 5 
bricant, or other incompressible material be 
trapped in any of the cylinder spaces, the cor 
respondingly high abnormal pressures Will cause a, 
maximum motion of the corresponding cloSure 
nnenbers 3' and 8. In this way a large Outlet O 
paSSageway is formed which permits quick paS 
Sage of the obstructing body of liquid or plug, 
into the outlet passageways without danger of 
disrupting the mechanisin. The closure men 
bers such as 79, 8 are freely slidable in the 15 
corresponding recesses and are unrestrained ex 
cept by the pressure of the compression Springs 

. 
Preferably the housing carries a body of oil, 

as by filling the housing f to a level indicated at 20 
2 in Fig. 1. This level is at about the lower 

edge of the lower cylinders. Furthermore, in 
Order to distribute the oil to the bearing parts, 
oil discs 2 and 22 (Fig. 2) may be provided 
adjaceni, each end of the body member 7 and ro- 25 
tatable With the shaft . These discs dip into the 
body of oil and serve to throw lubricant to the 
moving partS. 

In the form just described use is made of a plu 
rality of connecting rods for operating all eight 30 
of the pistons. In lieu of Such connecting rods, 
uSe may be made of a yoke mechanism, ShoWn 
diagrammatically in Fig. 8. In this figure, one 
yoke is shown operating a set of four pistons f23, 
E23, 25 and 26. It is apparent that a duplicate 35 
yoke could be utilized, axially spaced along the 
shaft, for operating a total of eight pistons, the 
cylinders for which may be arranged as in the 
form just described. In this form, the yoke 
mechanism comprises two brackets 27 and 28 40 
appropriately braced as by vanes 33 and faS 
teined together to form a vertical slide 3 f. Slid 
able in the slide is a rectangular member 32 
formed of two halves and engaged by an eccentric 
portion of the shaft. As the eccentric rotates, 45 
it is apparent that the yoke 27, 28, being con 
Strained to move in a horizontal direction by the 
cylinder walls and by the slide 58, allows the 
member 32 to slide vertically through an overall 
distance corresponding to twice the eccentricity 50 
of the eccentric portion. 
The pins 56, joined to the pistons, are firmly 

attached into the ends of the arms of the yoke. 
Since otherwise the mode of the operation of 

this form of the invention is similar to that dis- 55 
closed in connection with the other figures, fur 
ther description thereof is considered unneceS 
Sary. 
When the compressor is to be driven at high 

Speed, it is sometimes advisable to provide a 66. 
valved inlet which is operated to Open during the 
Suction stroke of the piston. This is preferable 
to the “flash' inlet described in Connection. With 
FigS. 1 and 2 and occurring When the edge of the 
piston uncovers the apertures 48. 65 
Such a Suction Valve construction is shown in 

FigS. 9 and 0. In this figure the cylinder block 
45 and apertures 8 are arranged as heretofore. 
However, the apertures 48 are in communication 
at a times With the annular space f33 formed 70 
around a reduced portion of a piston 34. This 
annular Space in turn connects. With the radial 
apertures 35 and the axial apertures 36. These 
axial apertures 36 lead to the cylinder space 49, 
but are overlaid by a light disc closure 3. This 75 
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disc closure is guided by the shoulder 38 of a 
Screw 39 and is shown in Fig. 9 as in unseated 
position. 
Thus when the piston 34 is moving toward 

the left, a suction is produced in the space 49 
Which causes the disc 37 to lift slightly as shown, 
allowing the intake gases to pass around the 
edges of the disc into the cylinder space. It is 
thus apparent that the introduction of the intake 
gases by Sliction continues during the entire Suc 
tion Stroke of the piston. This makes it possible 
to obtain a full charge in shorter time than if 
the intake of the gases is accomplished only when 
the apertures 48 are uncovered. 
The closure disc 3 seats over the apertures 

36 when the piston 34 begins the compression 
Stroke. However, even when so seated, the coni 
cal edge of the disc is spaced from the correspond 
ing conical wall in the end of the pistOn 34. 

I claim: 
1. In a compressor mechanism, a pair of cyl 

inder blocks having Spaced parallel axes, a pis 
ton in each block, a yoke extending between the 
pistons, a pin connection at each end of the yoke 
for the corresponding piston, each of Said blocks 
having a slot through which said pin extends, a 
pair of members respectively disposed over the 
pins and contacting opposite sides of the slot to 
Slide therein, and means for reciprocating said 
yoke. 

2. In a compressor mechanism, four cylinder 
blocks, said blocks being paired So that each pair 
are coaxial, the axes of the two pairs being par 
allel, a piston in each block, and means for Simul 
taneously reciprocating the pistons, comprising 
a connection from one piston of a pair to another 
piston of another pair, a similar connection for 
the other two pistons, and a common means for 
moving both connections in a direction parallel 
to the axes. 

3. In a compressor mechanism, a pair of CO 
axial cylinder blocks, a piston in each block, and 
means interposed between and cooperating with 
the adjacent ends of the blocks to define Outlet 
valve openings for the blocks, comprising a pair 
of end closures respectively for the adjacent ends 
of the blocks, means resiliently urging said clo 
sures apart for closing the ends of the blocks, 
and means forming a common outlet conduit 
from Said blocks. 

4. In a compressor mechanism, a pair of co 
axial cylinder blocks, a piston in each block, and 
means interposed between and cooperating With 
the adjacent ends of the blocks to define outlet 
valve openings for the blocks, comprising a pair 
of end closures respectively for the adjacent ends 
of the blocks, means resiliently urging Said clo 
Sures apart for closing the ends of the blocks, said 
closures having areas coextensive With the areas 
of the ends of the cylinder Spaces, and means 
forming a common outlet conduit from said 
blocks. 

5. In a cylinder block structure, means defin 
ing a cylindrical wall, said Wall having On its 
external surface, an annular groove, as well as 
apertures connecting the groove with the inside 
of the block, and a Support having a receSS for 
accommodating said external Surface, Said receSS 
having a passageway cooperating with the annu 
lar groove to form a connection to the inside of 
the block. 

6. In a compressor mechanism, four cylinder 
blocks, said blocks being paired so that each pair 
are coaxial, the axes of the two pairs being par 
allel, a piston in each block, and means for Simul 

taneously reciprocating the pistons, comprising 
a connection from one piston of a pair to another 
piston of another pair, a similar connection for 
the other two pistons, and a common means for 
moving both connections in a direction parallel 5 
to the axes, comprising a crank shaft having an 
axis perpendicular to the axes of the cylinder 
blocks, and intermediate the axes of the two 
pairS. 

7. En a compressor mechanism, a support, and 0 
a cylinder block in Said support, said block hav 
ing a cylindrical wall for defining the cylinder 
Space, the exterior of the Wall having an annu 
lar groove, as well as apertures connecting the 
groove with the inside of the block, said support 15 
having a passageway in communication with the 
annular groove. 

8. In a compreSSOr mechanism, a cylinder 
block having an open end, said open end being 
coextensive With the cross section area of the 20 
cylinder, a closure covering said end, and means 
resiliently urging said closure against said end, 
and forming With said end an outlet discharge 
Valve, Said closure being otherwise free to move 
a. Substantial distance away from the open end, 25 
Whereby a large outlet opening can be auto 
natically formed upon the occurrence of ab 
normal preSSures in the cylinder. 

9. In a compressor mechanism, a support, a 
Cylinder block having an open end disposed in 30 
a recess in the support, a closure for the open 
end, Said open end being coextensive With the 
CrOSS Section area of the cylinder, said closure 
being Slidable in the recess and defining With the 
Open end, an outlet valve for the cylinder, and 35 
means whereby abnormal pressures in the cylin 
der can cause the closure to separate by a Sub 
Stantial distance from the open end. 

10. In a compressor mechanism, a support 
having a recess, opening on opposite sides of 40 
the Support, a pair of cylinder blocks respec 
tively inserted into the recess from opposite sides 
of the Support, said blocks having openings at 
their adjacent ends in the recess, a pair of 
closure members in the recess cooperating re- 45 
Spectively with the cylinder block openings, and 
means resiliently urging said closures apart 
and against their respective cylinder openings. 

11. In a compressor mechanism, a support 
having a recess, opening on opposite sides of 50 
the Support, a pair of cylinder blocks respec 
tively inserted into the recess from opposite 
sides of the Support, said blocks having openings 
at their adjacent ends in the recess, a pair of 
closure members in the recess cooperating re- 55 
Spectively with the cylinder block openings, and 
means resiliently urging said closures apart and 
against their respective cylinder openings, each 
Of Said closure members being guided in the re 
ceSS, and having an annular groove in the outer 60 
periphery and slots across said groove. 

12. In a compressor mechanism, a support 
having a receSS, opening on opposite sides of the 
Support, a pair of cylinder blocks respectively 
inserted into the recess from opposite sides of 65 
the Support, said blocks having openings at their 
adjacent ends in the recess, a pair of closure 
members in the recess cooperating respectively 
With the cylinder block Openings, and means re 
siliently urging said closures apart and against 70 
their respective cylinder openings, said support 
having an Outlet paSSageWay communicating 
With the receSS. 

13. In a compressor mechanism, means form 
ing a pair of coaxial cylinder chambers, a pair 75 
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of pistons, respectively operating in said cham 
bers, a pair of valve members respectively co 
operating with the chambers and interposed be 
tween the pistons for controlling the outlet to 
the chambers, and means whereby compression 
of the piston in one chamber urges the valve. 
member of the other chamber toward closed 
position. 

14. In a compressor mechanism, means form 
ing a pair of coaxial cylinder chambers, a pair 
of pistons, respectively operating in said cham 

bers, a pair of valve members respectively coop 
erating with the chambers and interposed be 
tween the pistons for controlling the outlet to 
the chambers, means for simultaneously mov 
ing both pistons So that one piston approaches 
its corresponding valve and the other recedes 
from its corresponding valve, and means con 
necting the valves for causing the compression 
in one chamber to exert a force tending to close 
the valve for the other chamber. 

WILFRED FOURNESS. 


