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UNITED STATES

PATENT OFFICE.

LLEWELLYN WILLIAMS, OF HOLLIS, LONG ISLAND, NEW YORK. ASSIGNOR TO YORK
MANUFACTURING COMPANY, OF YORK, PENNSYLVANIA.

FLUID-COMPRESSOR.

1,382.334.
Application filed April 23,

Lol wheam it mey voncern:”

Be it known that I, Lieweonyy Wir-
Liams, a citizen of the United States of
America, and a vesident of Hollis, Long
Island, in the State of New York, have in-
vented certain new and useful Improve-
ments in Fluid-Compressors, of which the
following is a specification.

My invention has refercnce to fluid com-
pressors in which compression is carried to
an exceedingly high degree, say from 800 to
1200 pounds per square inch, as in the com-
pression of carbon dioxid (CO,) and kin-
dred gases to liquefy the same for refriger-
ating purposes. )

Under my invention the CO, compressor
is of “inclosed type” so-called, with the
cross-head chamber—that is to say, the
chamber in which the cross-head that con-
nects the compressor piston with the con-
necting rod on its operating crank shaft is
housed and moves—Iin free communication,
on the one hand with the suction side of the
compressor, and on the other hand with the
interior of the air tight crank case in which
the crank portion of the driving shaft is
contained.

This and other features of my invention
will first be described in connection with
the accompanying drawings, forming part of
the specification, and will then be more par-
ticularly pointed out in the claims.

In the drawings:—

Figure 1 is a front elevation of a double
cylinder, inclosed-type CO, compressor em-
bodying my improvement—the right hand
one of the cylinders, its piston, piston op-
erating means and portion of the crank case
containing the same heing shown in section
in the plane of the axis of the cylinder.

Fig. 2 is an end elevation of the same.

Fig. 3 is a sectional working drawing on
enlarged scale illustrative of the structural
details of the piston, the piston packing
rings, separating rings or filling pieces be-

" tween which they are carried, and piston

end cage which holds these parts in place
being represented in fragmentary outline as
also are the sectional top heads, and the
conventional safety head of the compressor
cylinder (not shown in this figure).

Fig. 4 is a detached view in plan and
axial section of the piston end cage.

Fig. 5 is a similar view of the piston lock
nut,
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Fig. 6 is a section on enlarged scale of
one of the crank case bearing heads and a
portion of the crank shaft and the packing
therefor.

A is u castmetal housing formed inter-
nally in this instance with two cylinder
chambers B side by side, to receive each its
own piston, and also formed below the cyl-
inders B with a chamber C into which the
cylinders open, said chamber C constitut-
ing a crank case for reception of the double
crank piston of {he shaft-D for operating
the two compressor pistons. The crank case
and compressor cylinder housing are in this
instance formed by a single casting. They
may, however, be formed separately and se-
cured together by airtight joints, as in am-
monia compressors of inclosed type—e. ¢,
Shiplev’s Patent No. 1,250,037 of December
11. 1917. The two compressor cylinder
chambers B have s common suction inlet
and a common discharge outlet, as shown
more plainly in Fig. 2, and their internal
structural details and fittings are identical,
so that « description of one will answer for
both.

The piston is of a double trunk type,
made with two different dinmeters, and in
that respect bears a certain superficial re-
gemblance to the stepped piston used in
multiple stage compressors. The lower and
large cylindrical portion E of it, which is
of considerable diameter to afford a large
peripheral bearing surface, is designed,
however, to form a crosshead of such mass
and dimensions as to permit of receiving
and holding a wrist pin G of the enlarged
diameter and length required to withstand
the severe piston thrust, and to afford suf-

ficlent open space within the body of the ¢

¢rose head to receive, and allow of the free
action of the head of the connecting rod
hung on the wrist pin and connecting the
same with its appropriate crank & on the
double crank shaft D, as indicated in Fig.
1. The upper portion F of much smaller
diameter forms the piston proper. The
double trunk piston thus formed is received
in its appropriate cylinder chamber B in
the housing A. The lower and large eylin-
der cross head portion E is received in the
Jower portion of the cylinder B which serves
as & guide within which it fits and can move -
smoothly and easily. The upper portion F
constituting the piston proper, is contained
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in the upper part of the eylinder chamber
B, which is conveniently reduced to proper

size to receite the piston by means of a

evlindrieal steel bushing, ov lining B’ of
proper dimensions to fit closely within the
upper portion of the cyvlinder chamber B,
where it is held securely by suituble means

as shown, and of an internal diameter and
length to adapt it to serve as a working cyl-

inder for the piston F.

The piston as shown in structural detail
in Fig. 3, is preferably composed of a cen-
tral tubutar stem T closed at its lower end,
which i ingerted and held fast o the fu-
bular neck ¥/ of the crosshead K. To the
stern are fitted annular separating rings or
fill pieces 7, and metallic packing rings /.
The packing rings are arranged in pairs,
carried hetween the separating rvings or fill
pivces, having suitable peripheral recesses
in their upper faces to recetve said packing
rings us shown. The lowermost fill piece f
ix seated upon an annular flange ¢ surround-
ing the upper open end of the neck K and
upon the nppermost Gl piece £ is placed the
annvlar end eage T1 which fits aronnd and
is seeured to the upper end of the stem F
and holds the Al pieces and packing rings
in place. The packing rings ave preferably
made narrow and of heavy cross section and
are machined to the exact bore of the work-
ing evlinder. thus assisting by their added
1ffness in supporting the high internal pas
pressures. The annular end eage IF in this
instance is held in place by thy piston lock
nut [ the screw-threaded shank of which
passes down throngh the annular_eage and
serev. - into and closes the internally serew-
threaded upper end of the tubular stem 7.
drawing down the head of the nat to rest
tightly upon a rdised annular rim A sur-
rounding the central opening in the top of
the piston end eage TI. Tn that portion of
the upper face of the cage surrounding the
rim A, and overhung by tTlE‘ head of lock nut
1. is formed an annular series of lLoles 2°
communicating with the interior of the cage.
which in turn commuaicates through lateral
holes 7 in the stem F7 with the interior of
suid stem. The suction gas which enters
the Tower portion of the tubular valve stem
throngh registering lateral openings . ¢

in sabd stem and the neck of the cross head

portion in which said stem is held, passes
thenee  upward through the stem out
through the lateral openings f* therein into
the interior of the piston end cage . and
thence up threugh the annular series of out-
let holes 27 in the upper face of the cage to
the discbarge side of the piston. The sue-
tion gas is fed from the suction inlet through
suitable passages into that portion of the
eylinder ehamber B below the hushing or
working cylinder proper B0 and thence
passes through the registering holes in the

1,382,334

valve stem F7 and neck of the eross head
intu the interior of the stems where it passes
ap and ont through the head of the piston
as just explained.  Full communication be-
tween said portion of the evliinder chamber
B oand the intevior of the vrank case is pro-
vided by passages ¢ (Fig. 3) m the top of
the cross head. thus maintnining the in-
terior of the crank case at sucfion pressure
whenever the suetion inlet is open.

On the exterior of the working cylinder
are annular laterally projecting end anges
which serve to support the same in the por-
tion of the evlinder cLamber which it oc-
cupies, leaving hetween these two flanges an
annulur space /4 avound the working evlin-
Jder which eommunicates with the suetion
inlet, so that the cold suction gas entering
the compressor, on its way to the discharge
side (hereof. i enused to pass around and
in contuet with the havrel of the compressor
evlinder proper. and thus to absoerl the ex-
cess heat of compression. Openings o pas-
sages. £ ave formed in the lower flange of
the working cvlinder. for the puassage of
the suction gas therethrongh to the portion
of the evlinder chiamber B helow, The sue-
tion valve 7 mounted on and eaveicd by the
piston, is a simple, plain steel phide annnling
having a shightly concave undes fneeswhich
rests upon and covers that pertion of the
top of the piston end cage in which the an-
nular sories of outlet passages A7 is fonnd,
a1 capable of up and down play between
the top of the piston end eage below and
the overhang of the head of the piston lock
nut above, it heing guded in this movement
by the annalar rim /4 of the cage Howhich it
encireles.

Fael eviinder has a top head consisting
of two suitably seeured and separately ve-
moyable sections J, J7 placed one over the
other as indicated in Figs. 1 oand 2, thas
making it possible to reniove the top section
for removal and iuspection of the safety
head, diseliarge valve, snetion valve and
piston packing vings withont disturbing the
pipe connections, none of which is attached
to the upper top head seetion J. In the top
head.and prineipally in the lower section J”
ave loeated the discharge valve j and its
seat. the conventional steel safety head K,
and their elosing springs as shown.

The interior of the evank case C heing in
full communication through the passages o
in the top of the crosshead with the evlin-
der chamber B above the cvoss head. is
maintained at suction gas pressuve while
the machine is running.  In compressors of
the inclosed type. the far end of the crank
shaft—that is to say, that end of it which is
farthest from the erank shaft actuating mo-
tor—has hitherto, so far as T am informed.
stopped short of the end of the crapk case,
and has been inelosed within the same. In

80

o
ot

it

1060

110

115

L

139



10

15

20

25

1,382,334

these circumstances, that end of the crank
shaft outside of the crank case is exposed, to
atmospheric pressure only, while the end
that is inclosed in the crank case is exposed
to the pressure that prevails therein, result-
ing in unequal end thrusts upon the crank
shaft. which increase in violence with the
increase in difference between the two pres-
sures and measurably impair the efficient ac-
tion of the machine.” To remove this trouble,
1 extend each end of the crank shaft beyond
the crank case, so that both ends shall be
subject to atmospheric pressure, for which
purpose, as represented in Fig. 1, the far end
of the crank shaft D is supported in and
protrudes through and beyond a hearing
head, shown in elevation, closin the left-
hand end of the crank case, similar to that
shown'in section at the opposite end of the
crank case, for the proper support of the
crank shaft at that point. Inequalities in
pressure on the opposite ends of the crank
shaft being thus removed, objectionable end
thrust on the crank shaft consequent upon
such inequalities necessarily ceases.

As to. lubrication—the crank pins and
piston wrist pins receive their lubrication

_from the splash produced by the connecting
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rods striking the oil carried-in the lower
section of the crank case as usual in ma-
chines of this general type. For the main
crank shaft bearings a force feed system 18
preferably employed, more especially in the
larger sized compressors. Such an arrange-
ment is here shown, the oil being circulated
by means of a small plunger pump L. driven
direct from the lef&umd end of the crank
shaft D in Fig. 1, which is provided with
a wrist pin d’ connected by a connecting
rod I’ to the pump plunger ! as shown. The
oil flows from the lower section of the crank
case through the connection 7 to the oil
reservoir M from which it is-drawn by the
pump and forced into the two main crank
shaft bearing heads, passing from the pump
through pipe # to the oil header T o shown
in dotted lines in Fig. 1, whence it is con-
ducted thuongh the branch pipes p, p to
the crank shaft bearing heads at opposite
ends of the crank case as indicated in Figs.
1 and 2. The construction of the bearing
heads, crank shaft packing. lubricating
means. etc.. is the same at both ends of
the crank case, so that a (escription of one
will serve for hoth. Fig. 6 shows the pre-
forred construction on enlarged scale. The
crank shaft packing is made np of a suc-
cession of rings of steel and

soft metal ar-
ranged alternately. The first or innermost

ring 7', termed a neck ring, forms a base
for the first soft metal ring » and also pro-

vides an annular space w around the shaft
into which oil fed to the bearing head,
through the pipe p into the oil basm »

formed for its reception in the bearing head,

8

is constantly supplied through a suitable
duét 2 leading from the hasin, thus keeping
the space w constantly filled with oil, form-
ing an oil seal under crank case pressure—-
or, in other words, suction pressure—which
effectively prevents the leakage and escape
of the CO, gas at that point. The soft.
metal rings » and of H section and fit the
shaft and stuffing box neatly. The inter-
posed steel rings s have 2 double wedge
shaped cross section. The last or outermost
ring ¢ is a fibrous composition ring of stand-
ard make used as a final sealing ring and
serving also to render the system of pack-
ing rings more or less elastic. When the
packing gland is drawn up, the pressure on
the series of steel rings tends to spread the
soft metal of the soft metal rings—the pack-
ing rings proper—and to form tight joints
between the crank shaft, soft metal, and
walls of the stuffing box.

Manifestly, the working cylinder can be
reduced in size as compared with the cross
head chamber, by means other than the
introduction of a steel bushing into the cyl-
inder chamber of the surrounding housing.
1t is also obvious that my improvements are
applicable to compressors of the inclosed
type herenbefore indi ated whether the sue-
tion valve is carried by the piston, as in
the present instance, or is mounted on the
head of the eylinder surrounding the piston.
Fither of these well-known arrangements of
the suction valve may be used as preferred.

Having described my improvements and
the best way now known to me of arrying
the same into practical effect, T state in con-
clusion that T do not restrict myself nar-
rowly to the structural details hereinbefore
described in connection with the accompany-
irig drawings in illustration of my invention,
since manifestly the same can be varied con-
siderably without departure from the spirit
of the invention; but what I claim herein as
new and of my own invention and desire to
secure by Letters Patent is as follows :—

1. In a high pressure fluid compressor of
inclosed type. the combination with the com-
pressor eylinder, piston, suction and dis-
charge valves, and gas tight crank case and

“erank shaft mounted thercin, of a cross-

head chamber of greater diameter than the
compressor cylinder interposed between, and
having a gas-tight connection with, said cyl-
inder and crank case, and in free communi-
cation at all times on the one hand with the
suction side of the compressor cylinder, and
on the other hand awith the interior of the
erank case. a crosshead fitting and vecipro-
cable in the crosshead chamber, and divectly
connectéd to the compressor piston, and
driving connections hetween the eranl shaft
and the crosshead, substantially as and fov
the purposes hereinbefore set forth.

9. The combination with the elements
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gpecified in elaim 1 of an annular chamber
surrounding the compressor cylinder and
communicatiig with the suction inlet; com-
municating openings between said annular
chamber and the crosshead chamber through
which the suction gas after passing around
the compressor cylinder is led into that por-
tion of the crosshead chamber above the re-
ciprocable crosshead therein; and a tubu-
lar axial stem for the compressor piston
provided at or near its lower end with pas-
suges through which the suction gas in the

crosshead chamber is led into the interior
of the stem, and at its upper end with suc-
tion-valve controlled passages through which
the thus-admitted suction gas passes to the
discharge side of the compressor piston.

In testimony whereof I affix my signature
in presence of two witnesses.

LLEWELLYN WILLIAMS.
Witnesses:
WiLLiam H. Ogzg,
Rarra R. WarprLL,

15



