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-This invention relates to pumping mechanisms,
and more particularly to a compressor of the
reciprocatory piston type in which the cylinders
containing the pistons may be conveniently ar-
ranged in radial fashion to be driven by a single
rotary driving element. :

A few of the objects of the invention are to
assure a compact structure that may be oper-
ated with a minimum - of friction between the
driving elements and of which the parts are read-
ily accessible for inspection and repairs.

Other objects will be in part obvious and in
part pointed out hereinafter.

In the drawings accompanying this specifica-
tion and in which similar reference numerals
refer to similar parts,

Figure 1 is a side elevation of a compressor
constructed in accordance with the practice of
the invention,

Figure 2 is an elevation, in section, showing
the interior of the casing of the compressor and
fragmentary portions of the compressing ele-
ments,

Figure 3 is a plan view, in section, taken
through Figure 1 on the line 3—3, and ~

Figure 4 is a iransverse view taken through
Figure 3 on the line 4—4.

Referring to the drawings, and at first more

particularly to Figure 1, 20 designates the com-.

pressor in its entirety and 21 a main casing
carrying on opposite sides thereof cylinders 22
and distance pieces 23 interposed between the
casing 21 and the cylinders.

Each cylinder contains a piston 24, having g
piston rod 25 which is connected, by means of
a crosshead 28, to a driving element 21, within
the casing 21, for actuating the piston 24.

The casing 21, which rests upon a foundation
28 and is secured thereto by bolts 28, has a cover
38 on its top to admit of ready access to the driv-
ing element 27. At the opposite ends of the cas-
ing are seating surfaces 31 for the distance pieces
23 and bolts 32 serve to secure the distance
pieces to the casing 21 and the cylinders 22 to
the distance pieces. -

In the form of the invention illustrated, the
axes of the cylinders, arranged on opposite sides
of the casing 21, are in coincidence and extend
through the axis of the driving element 27. In
order to avoid deflection of the free ends of the
rod 25, each distance piece 23 is provided with
a pair of arms 33 and 34 which extend info the
casing 21 to guide the crossheads 26. The arms
33 and 34 lie, respectively, above and below the
crossheads and define slots 35 on opposite sides
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of the rod 25 to receive the crossheads which,
in the present instance, are threadedly connected
to the ends of the rods 25 and locked in position
by nuts 36 threaded on the rods 25.

The upper and lower surfaces of the slots 35
constitute guiding surfaces 371 and 38, respec-
tively, for .roller sleeves 39 encasing groups of
rollers 40 arranged about the projecting ends
of trunnions 41 of the crossheads. The space -
between the surfaces 37 and 38 is preferably
only slightly greater than the diameter of the
roller sleeve so that the latter  may roll along
one surface 37 or 38 with only a slight degree of
clearance between itself and the opposite guid-
ing surface. This clearance need only be suffi-
cient to avoid simultaneous contact of the roller
sleeve 39 with both guilding surfaces 31 and 38.

The driving element 27T comprises a rotary
shaft 42 which extends transversely through the
casing and has anti-friction thrust bearings 43
seated in recesses 44 in the  casing and secured
in position by a cap 45 and bolts 46 extending
through the cap and threaded into the casing.
The anti-friction bearings €3 are held in the
correct assembled relationship upon the shaft 42
by nuts 41 threaded on the shaft and, in order
to prevent endwise thrust of the shaft and the
bearings 43 with respect to the casing, a ring
48 is interposed between the outer races of one
of the anti-friction bearings 43 and partly em-
bedded in the wall defining the recess 44.

On the portion of the shaft 42 lying between
the bearings 43 are a pair of webs 48 having
cylindrical surfaces 50 on their peripheries lo-
cated eceentrically with respect to the shaft.
On the outer sides of the webs 48 are secured,
as by bolts 51, rings 52 having flange portions
53 that encircle the surfaces 50 and the inner
surfaces 54 .of the flanges are spaced equi-dis-
tantly from the surfaces 50 and cooperate there-
with to define annular grooves §5 adjacent the
outer sides of the slots 35 to receive the ends
of the trunnions 4f. The grooves 95 are of such
depth that there is ample clearance between
the bottoms thereof and the ends of the trun-
nions 41, and on the trunnions are anti-friction
bearings 56 to minimize friction between the
crossheads 26 and the driving element.

The outer races of the bearings 56 fit loosely
in the grooves 85 to assure contact of the outer
races with only one of the surfaces 50 or 54 at
a time. This clearance, however, is only very
slight in order to enable the outer races of the
bearings 56 to be quickly shifted out of and
into contacting relation from one bearing sur-~




face to another of the grooves 55 at the instant
of reversal of the pistons 24,

Preferably, weighted portions 571 are provided
on the low sides of the rings 52 {o assure a nice
balance of the rotative element of the com-
pressor. The weighted portions may be formed
integrally with the rings, as shown, or as sepa-
rate elements and suitably secured to-the rings.

In the operation of the device, the rotary
movement of the driving element 27 will cause
the pistons 24 to be reciprocated in the cylinders
22 for drawing fluid medium into the cylinders

and compressing it. Thus, in the position of the

driving element and the pistons shown in Figure
2 of the drawings, the anti-friction bearings on
the crosshead of the left hand piston will roll
upon the surfaces 54 and the bearings 86 asso-
ciated with the right hand piston will bear upon

the inner surface 50 of the annular- grooves.-

Hence, if the driving element rotates, say in a
clockwise- direction, the left hand piston will be
drawn- toward the shaft- 42 and- the opposite
hand piston 24 will be thrust outwardly.

The pistons-will continue to move: in these di~-
rections through one half the revolution of the
driving element and when the ‘driving element
has reached a position in which the initial con-
tacting portions of the guiding surfaces with the
bearings 56 have been reversed; and -at which
time the pistons will be in their other extreme
positions, the loads will be transférred from one
driving surface to the other of the annular
grooves. More specifically, the outer race of the
anti-friction bearing on the crosshead carried by
the left hand piston will seat against the surface
50 and will roll upon said surface during the fol-
lowing half revolution of the driving element and
the corresponding element of the right hand pis-
ton will then bear against the surface: b4 to re-
turn said piston to its initial position.

During these- movements of the pistons: the
roller sleeves 39 will roll- along either the sur-
faces 37 or 38, accordingly -as the load is: shifted
from one driving- surface to ‘the other of the
grooves 55 and, by reason of the slight clearance
between the roller sleeves 39 and the surfaces of
the slots 35, only a very slight degree of deflec-
tion of the rods is caused-at the instant the load
ijs shifted from one driving surface to the other.

I claim:

1. A -compressor, comprising a' stationary cas-
ing, a cylinder on the-exterior of and supported
only by the casing; a reciprocatory piston in the
cylinder having a crosshead, a guide on the cas-

ing for the crosshead-extending into-thecasing, :

and a rotary member in the casing for actuating
the piston and having an annular way eccentric
to the axis of rotation of the member to receive
the crosshead. o

2. A ‘compressor, comprising a stationary cas-
ing, a cylinder on the exterior of and supported
only by the casing, a reciprocatory piston in the
cylinder having a crosshead, a guide on the cas-
ing extending into the casing and having op-
posed guiding surfaces for the crosshead, and a
rotary member in the casing having an: annular
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way eccentric to the axis of rotation of the mem-
ber to slidably receive the crosshead.

3. A compressor, comprising a stationary cas-
ing, a cylinder on the exterior of and supported
only by the casing, a reciprocatory piston in the
cylinder having a crosshead, a guide on the cas-
ing for the crosshead extending into the casing
and having opposed guiding surfaces, an anti-
friction bearing on the crosshead rotatable along
the guiding surfaces, a rotary member for driv-

- ing the piston having an annular way eccentric
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to the axis of rotation of the member, and an
anti-friction bearing on the crosshead lying with-

in the annular way.

4. A compressor, comprising a stationary cas-
ing, a cylinder on the exterior of and supported
only by the casing, a reciprocatory piston, a cross-
head for the piston, guide means on and extend-
ing into the casing presenting pairs of opposed
guiding surfaces for the crosshead, and rotary
means for driving the piston having annular ways
eccentric-to the axis of rotation of the rotary
means to receive the end portions of the cross-
head. :

5. A compressor, comprising a- stationary. cas-
ing, a cylinder on the exterior of and supported
only by the casing, a reciprocatory piston, a cross-
head: for the piston, guide means on and extend-
ing into the casing presenting opposed pairs of
guiding surfaces for the .crosshead, and rotary
means for driving the piston having-annular ways
on the opposite sides of the guide means and ec-
centric to the axis of rotation of the rotary means
to-receive the end portions of the crosshead.

6. A compressor, comprising a stationary cas-
ing, a cylinder on the exterior of and supported
oniy by the casing, a piston in the cylinder hav-
ing a rod, a crosshead on the rod, guide means in
the casing for the crosshead having pairs of op-
posed guiding surfaces, means for securing the
guide means to- the . casing, trunnions on the
crosshead extending between the pairs of guiding
surfaces and having ends projecting beyond the
guiding surfaces, anti-friction bearings on the
trunnions rotatable along the guiding surfaces,
rotary means for driving the piston having an-
nular ways eccentric to the axis of rotation of the
rotary means, and anti-friction bearings on the
ends of the trunnion lying within the annular
ways. ‘

7. A compressor, comprising a casing, a rotary
shaft therein, a plurality of cylinders on the ex-
terior of the casing ‘arranged in-‘radial fashion
with -respect to the shaft, reciprocatory pistons
in ‘the cylinders, crossheads for the pistons, a
plurality of guide means in the casing terminat-
ing near the shaft and each guide means having
opposed pairs of guiding surfaces on opposite

" sides of the axes of the pistons, means for se-
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curing the-guide means to the casing, and means
on- the-shaft rotatable on the opposite sides of
the ‘guide means ‘and having annular ways ec-
centric to the axis of the shaft to receive the
ends of the crossheads. : ;
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