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Specification of Letters Patent.

Patented Apr. 9, 1918.

Application filed August 21, 1916, Serial N 0..116,029.

To all whom it may concern:

Be it known that I, Gmoree C. McFar-
LANE, a citizen of the United States, resid-
ing at Denver, in the county of Denver and
State of Colorado, have invented certain
new and useful Improvements in Rotary
Compressors, of which the following is a
specification.

This invention relates to improvements in
rotary machines for the compression of elas-
tic fluid and more particularly to air-com-
pressors of the type shown and described in
my United States Patent No. 1 177,959,
issued April 4, 1916.

It is the pnmary object of the present in-
vention to provide in a compressor of the
character mentioned, valves of novel con-
struction for the admission and discharge of
air to and from the peripheral pockets of
a rotor which is eccentrically mounted in a
rotary cylindrical casing.

A ‘further object of “the invention is to
provide antifriction roller-bearings of novel
construction for the purpose of relieving the
main bearings of the machine from the
thrust of compression, and still another ob-
ject of the invention resides in the provision
of automatic means for regulating the in-
flow of liquid into the rotary cylinder, in
proportion to the pressure of the compressed
fluid delivered in the operation of the ma-
chine.

The above and other objects all of which
will be fully disclosed in the course of the
following description, I attain by the fea-
tures of constructlon, arrangements of parts
and combinations of devices shown in the
accompanying drawings in the various views
of which like parts are similarly designated
and in which,

Figure 1 is a sectional elevation of my
1mpr0ved rotary compressor,

Fig. 2, a vertical section along the line
2—92, Fig. 1, drawn to an enl‘Lroed scale,

¥ iov 3,a section taken along the line 3—3,
Fig. 2

Flg 4, a se(,tlon a10n0‘ the line 4—4,
Fig. 2,

1*10 5, an enlarged section taken along
the line 5—5, Fig. 1,

Fig. 6, a plan view of one of the roller-
befzrmofs upon which the rotor of the com-
pressor is supported,

. Flo 7, a section taken along the line 7—7,
*JO. u,

Fi 1g. 8, a longitudinal section of one of the
intake valves included in my invention,

Fig. 9, a transverse section along the line
9—9, Flg 8,

1"10 10, a transverse section along the line
10——10 F1U 8, and

Fig, 11, a section through one of the dis-
charge valves comprised in the invention.
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ReIeruno more specifically to the draw-

ings, my 11nproved compressor consists of a
cylindrical casing 2 provided with hollow
trunnions 3 for 1ts rotary support in ]oulnal
boxes or pedestals 4 mounted upon a base 5.

The casing 2 which is mounted to move
about a horizontal axis, is at one of its sides
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closed by a plate or head 6 which by means

of a plurality of bolts 7 is detachably se-
cured to a flange 8 on the circumferential
wall of the same.

The head has exteriorly of the trunnion
which is centrally secured thereto, a circular
enlargement 9 provided with a ‘concentric
series of apertures 10 for the outlet of liquid
into a recess formed by a flanged cap 12,
which is secured to the adjacent pedestal {
in spaced relation to the outer surhce of the
cnlargement of the head.

A pipe 13 screwed into an aperture of
the cap is provided for the slow discharge
of the liquid with which the recess becomes
filled during the operation of the machine.

A plug 14 fitted in an opening in the cir-
cumferential wall of the casing, has a cen-
tral bore for the outflow of liquid from the
interior of the same and furthermore pro-
vides a ready means for affording accéss to
the valves on the rotor within the casing. -

The liquid passing through the bove of
the plug 1s received in an annular concavity
of a splash-ring 15 which is rigidly mounted
upon the bage “and surrounds the casing in

75

80

85

90

95

spaced relation to its exterior cireumferen- :

tial surface.

Eccentrically dlsposed within the casing
is- a rotor consisting of a cylindrical body
16 which is movably fitted between the sides
of the casing and is rigidly secured upon a
shaft 17 extending through a hollow trun-
nion of the same.

The shaft projecting through and beyond
the trunnions, is rotatably supported in
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journal bearings on pednstal 18 mounted
on the base in close pvoxnmuy to the pedes-
tals upon which the casing 2 is mounted.

A pulley 19 gecured upon an end of the
shaft 17 a&]flCQnE one ol the pedestals 18
provides means for its opemtn'e connectlon
with a motor or other motive agen J, and a
set collar 20 placed upon the sh aft adjacent
the other pedestal 18 codperates Wlth the
pulley in holding the shait and the rotor
carried thereon, against axial displacement:

The bearings in which the shaft is BUD-
ported, are 1eheved of the thrust of com-
pression produced in the oper ation of the
machine, by means of roller bearings of
novel construction which are placed within
the holiow trunnions of the casing beneath
the portions of the shaft ex tummo there-
through.

In the operation of the compressor the
rotor and the surrounding casing rotate at
different velocities, and to obtain a perfect
rolling contact it is essential that the parts
of uhe roller bearing which engage the shaft
and the trunnion, likewise move at different
rates of speed.

With this end in view, each of my im-
ploved roller- dellh.&‘gb consists of an elon-
gated box or cage 21 which is poslt*on adt

‘&(

'Wlthln the respectlve trunnion of the casing

beneath the portion of the shaft e\tenamo
therethrotgh and which is firmly held m
place by a “tail- -piece 22 which is fitted in a
slot of the ud] acent journal bearing in which
the shaft 17 18 supported.

Rotatably disposed within the cage 21
are two series of spaced rollers 23. formed
integrally upon parallel shafts 24.

The rollers of the upper series which en-
gage the circumferential surface of the shaft,
alternate with the rollers of the lower series
which engage the inner surface of the trun-
nion, (md the rollers of each series are in
frictional contact with the shatt of the other
series to rotate in unison therewitl.

The diameters of the rollers and s ,\'E“' of
the two series are 13101)01131(11@& g0, that the
velocity of the lower series of rvollers is to
as is the
known velocity of the casing 2 to the known
velocity of the rotor 16, and the constant
rolhng contact consequently maintained be-
tween the trunnions and the por ‘510'15 of .the
shaft extending therethrough, relieves the
main bearings of the machine of much of
the friction and thrust to which they ave
ordinarily - subjected, owing to the g;zeg,r.
pressure dbveloped by the compiession of
gases in the operation of the machine.

A pair 01 felt washers 25 connected with
the cage of the roller bearings, close the
ends of the trunnions in which the bear-
ings are positioned, to exclude dust and dirt
from the rollers.

The washers are provided with openings

1,262,533

for the passage of air to the inlet openings
in the side of the casing, and with an aper-
ture to receive the plpe which conducts
‘water to the interior of the casing, as will
hereinafter be described.

The cyhndncal body of the rotor has a
series of equidistantly disposed peripheral
recesses 26. which provide buckets for the
reception of gas and liquid when the ma-
chine is in operation.

The shaft of the rotor has an axial bore
which is closed at one end and open ab its
opposite end for the conveyance of the com-
pressed gases, sald open end of the shaft
being in “communication Wl\h a conduit 27
connccﬂng with o reservoir in which the
compressed gases ave stored for future con-
stuniption.

The communication between the bore of
the shaft and the conduit 27 is established
through the intermediary of a bearing on
a Ded"stal 28 supported upon the base, n
which the ends of the shaft and the conduit
ave fitted in axial ‘mnement with relation to
each other, the end of the 10Ustmo shaft
within the bearing being prefer wly pro-
vided with one or more p@cl g rings 29 to
insure an air- tight contact dmmo its rotary
movement.

The rotor has around the portion of the
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shaft upon which it is mounted an annular -

recess 80 which connects with the atmos-
phere by means of a concentric series of
passages 31 which open in one of the end
faces Of the body.

The recess 30 also connects with a series
of radial ducts 382 which extend to the
buckets in the periphery of the rotor for
the admission of air at atmospheric pressure
thereto. 4

The ducts are enlarged at their outer ends
for the reception of intake valves 33 the con-
struction of which will be hereinafter more
fully described.

The body of the rotor has a second series
of radial ducts 84, best shown in Fig. 4 of
the drawings, which at their inner ends con-
nect with the axial bore of the shaft through
the medium of a corresponding number of
racial passages 35 which extend from said
bore to the circumferential surface of the
shaft within the bore of the body 16 in
which it is fitted. '

The ducts comprised in the second serlﬁs,
likewise open in the’ pcrlpheml buckets of
the rotor and arve enlarged at their outer
ends for the application of valves 37 which
serve in the operation to control the dis-

- charge of compressed air from the buckets

into the ducts which connect with the bore
of the shaft.

The intake valves shown in detail in Figs.
8, 9 and 10 of the drawings are each com-

posed of a hollow cylinder 38 which by.:

means of an external screw thread, is se-
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cured in the enlargement at the outer end
of one of the series of radial ducts 32 formed
1 the body of the rotor.

The cylinder 38 is closed at its outer end
and has in its circumferential wall adjacent
said end, two opposite ports 39 for the in-
take of air into its interior. The ports are
normally closed by flap-valves 40 secured at
the ends of slender stems 41 which are pivot-
ed at their lower extremities on extensions
42 at the lower end of the cylindrical body.

The stems move in slots 43 formed longi-

tudinally in the outer surface of the cylinder.

38 and they have adjacent their upper ends,
outwardly extending lids 44 which cover the
slots and thereby prevent the escape of air.

The cylinder of the intake valve has be-
tween its ports and its threaded portion, an

outwardly projecting flange 45 which by en-

gagement with the bottom surface of the
pocket to which the valve is applied, deter-
mines its relative position and which
furthermore provides a guide and support
for the lids on the valve stems.

It will be seen that the valves thus mount-
ed to swing through a small arc about a dis-
tant center, are highly sensitive and will
open by slight variations in the pressure,
against the centrifugal force to which they
are constantly subjected in the operation of
the machine.

To still further insure the ready move-
ment of the valves by a variation of pressure
within the hollow cylinder, the cylinder is
disposed in the duct so that its ports are in
planes parallel to the plane of rotation of
the rotor and the stems intersect the axis of
rotation of the same,

The discharge valve 87 shown in detail in
Fig. 11 of the drawings, are each composed
of a flanged housing 46 which by means of
an-external screw-thread, is secured in the
enlargement at the outer end of each of the
ducts 34 of the rotor. ,

The housing has in its outer end a port
47 of reduced area the flow through which
is controlled by a counter-weighted valve 48
which has a rolling movement within the
housing.

The valve in its closing position abuts

against a shoulder on a pin 49 secured trans--

versely of the housing, and in moving to its
open position, engages the inner surface of
the housing as shown in the drawing.

The counterweight 50 of the valve is dis-
posed and proportioned to normally hold it
n an open position and it serves in the oper-
ation to permit the valve to open by an in-
ward pressure of less force than the pres-
sure which tends to maintain it in its closed
position.

Water is injected into the casing 2 through
a pipe 51 which extends into ome of the
trunnions 3 and the flow of water through
this pipe 1s automatically controlled by the

8

air-pressure in the reservoir connected with
the conduit 27.

The latter is to this end provided with a
check-valve 52 designed to obstruct the pas-
sage of fluid through the conduit when an
excess of pressure exists in the outer por-
tion thereof.

A by-pass pipe 53 connects the conduit at
a point between the - check-valve and the
reservoir, with an air-tight cylinder 58 in
which a piston 54 is fitted for reciprocation.

This piston is connected with a gate-valve
55 having a sliding motion in a housing 56
to control the flow through the water-supply
pipe 51, and a spring 57 disposed in the
cylinder 58 at one side of the piston, serves
to normally maintain the gate valve in its
open position. - -

Having thus described the mechanical
construction of my improved compressor, its
operation which is substantially the same as
that of the machine described in the above-
mentioned patent; will be readily under-
stood.

The rotor is rotated at a high velocity by
means of its pulley and the water constantly
fed into the casing through the pipe 51 in
following the motion of the rotor, masses
at the inner circumferential surface of the
casing in a ring-like form and by its fric-
tional econtact with both the rotor and the
casing, converts the rotary motion of the one
into a similar movement of the other at a
reduced rate of speed.

The eccentrically mounted rotor is tangent
to the interior surface of the casing at the
apex thereof and it runs at the bottom of the
same free from the annular body of water
which in Fig. 2 of the drawings has been
designated by horizontal shading within a
dash-dot circle A. : »

The rotor moving in the direction of the
arrow in Fig. 2, the buckets at its descending
side in emerging from the annular water
body, discharge their liguid contents with
the result that a partial vacuum is formed
which ‘causes the respective intake-valves to
open for the admission of atmospheric air
supplied to the valves through the communi-
cating ducts and passages. _ '

The buckets are thus slowly filled with
air at atmospheric pressure which when at
the ascending side of the rotor they enter

the liquid .annulus, is compressed into the

bottom portions of the buckets until its ex-
pansive force is sufficient to overcome the
pressure of the compressed air against the
oppesite side of the respective discharge
valves and permit the latter to open assisted
by gravitation of their counterweights.

Ii will be understood that the presence of
the counterweights permits the valves to open
before - the air-pressure in the respective
buckets is equal to the pressure in the ducts
34 which connect with the bore of the rotor-
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shaft and that as a result the water which
previously had entered the ducts is forcibly
ejected in the form. of a spray, into the
pockets and cools the parts which were heat-
ed by compression.

.Duoring  further movement of the rotor,
the ascending buckets gradually fil1 with
water which forces the compressed air past
the open-discharge valves into the respective
ducts through which it passes into the bore
of the rotor-shaft which communicates with
the reservoir in which the air is stored sub-
ject to consumption.

The discharge valves remain open until
all the air ig thus ex pelled from the buckets
when by the Jpressure of the water having
cscapﬂd into the discharge duct 34 ‘momen‘c—
ed by the centrifugal force upon the counter-
weights at the descending side of the rotor,
they are returned to their closmo position.

The watel expelled from the buckets is
constantly forced into the spaces between the
opposite sides of the rotor and the. casing
and prevents their frictional contact while
at the same time obstructing the escape of air.

The water is constantly discharged from
the casing through the bleed-passage in the
plug 14 o covnpcnmtﬂ for the continuous
supplv, and the excess liquid passes through

he openings 10 into the recess provided bV
the cap 12 {from which it is slowly discharged
through the pipe 13.

When | by insuflicient consumption or other
causes, the aipr-pressure in the reservoir con-
necting with the conduit 27 exceeds a prede-
termined degree, the check-valyve 52 closes
and the air flowing through the by-pass 53
into the cylinder 58 moves the gate valve
55 connected with the piston, to its closing
position against the pressure of the spring
57. The water- supply is in consequence dis-
continued and the rotor of the machine will
run 1dle until the pressure in the reservoir
has been restored to its normal maximum
degree.

Havmo thus described my invention what
I claim and desive to secure by Letters-Pat-
ent is:

1. In a compressor of the character de-
scribed, the combination of a rotary con-
tainer, a rotor eccentrically disposed therein,
a-mass of liquid maintained by motion of
the rotor ab,umst the inner circumferential
surface of the container, said rotor having
peripheral buckets which enter said liquid
mass during its rotary movement, intake-
ducts connecting said buckets with the at-
mosphere, and discharge-ducts which con-
nect the buckets with an air-exit, an intake-
valve in each bucket, adapted to open the
intake duct of the same by a partial vacuum
within the bucket, and comprising a hollow

member having ports connected with the in-
take-duct, flap-valves covering said ports,
and sfems on said valves, which are pivoted

1,262,588

at points remote therefrom, and a discharge-

ralve in each bucket, ad‘tpted to open the
discharge-duct of the same by a pressure of
air in the bucket, in predetermined ratio to
the pressure of air in said duct.

2. In a compressor of the character de-
scribed, the combination of a rotary con-
tainer, a rotor eccentrically disposed therein,
a mass of liquid maintained by motion of
the rotor against the inner circumferential

surface of the container, said rotor having.

peripheral buckets which enter said hquld

mess during its rotary movement, intake-
duets connecting said bneckets \\/1th the at-

mosphere, ¢ nﬂ “discharge-ducts which con-
nect the buckets with an air-exit, an intake-

valve in cach bucket, adapted to open the
intake-duct of the same by a partial yacuum
within the bvdmt, and comprising a hollow
member having ports connected with the in-
take-duct in planes parallel to the piane of
votation of the rotor, flap-valves covering
said ports, and stems on said valves, which
are pivoted at points remote therefrom, and
a discharge valve in each bucket, adapted
to open the dlschfu ge-duct of the same by a

pressure of air in the bucket, in prede-
termined ratio to the pressure of air in said
duct.

3. In a compressor of the character de-
scribed, the combination of a rotary con-
tainer, a rotor eccentr ically disposed therein,
A mass of liquid maintained by motion of
the rotor against the inner circumferential
surface of the container, said rotor having
peripheral buckets “\“hlch enter said hqmd
mass during its rotary movement, intake-
duets connecting said  buckets with the
atmos phu e, and discharge-ducts which con-
nect the buckets with an air-exit, V‘llVGS n
each bucket, controlling the flow of air into
and frem said bud\et through the respec-
tive ducls, a splash ring spa aced from the
exterior of the container, said container hav-
ing an outlet for the outflow of liquid at
its periphery into said ring, and an outlet
for (:hscha"omo an excess of Lqmd at a point
nearer its axis of votation, and an annular
channel disposed to receive said excess lignid
and provided with an outlet for discharging
the same. ' .

4. Tn a compresgor of fhc character de-
scribed, the combination of a rotary con-
tainer, a.1 01 or eccentrically disposed thereir
a mase of liquid maintained by motion of
the ot,r against the inner circummferen-
t1al surface of the container, said rotor hav-
ing peripheral buckets which enter said
liquid mass during its rotary movenient, in-
take-ducts connecting said buckets with the
atmosphere? and discharge-ducts which con-
nect the buckets with an air-exit, valves in

each bucket controlling the flow of air into
and from said bucket throngh the respective
ducts, said container having an outlet for
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the outflow of liquid at its periphery, and
an outlet for discharging an excess of liquid
at a point nearer its axis of rotation, and an
annular channel disposed to receive said
excess liquid, and provided with an outlet
for discharging the same.

5. In a compressor of the character de-
scribed, the combination of a support, bear-
ings thereon, a container having hollow
trunnions rotatably supported in said bear-
ings, a shaft extending eccentrically through
the container and its trunnions, a rotor on
said shaft within the container, a mass of
liquid maintained by motion of the rotor
against the inner circumferential surface
of the container, said rotor having periph-
eral buckets which enter said liquid mass

~during its rotary movement, intake-ducts

connecting said buckets with the atmos-
phere and discharge ducts connecting said
buckets with an air-exit, valves in each
bucket controlling the flow of air to and
from said bucket through the respective
ducts, and roller-bearings supporting said

shaft within the trunnions.

6. In a compressor of the character de-
scribed, the combination of a support, bear-
ings thereon, a container having hollow
trunnions rotatably supportéd in said bear-
ings, a shaft extending eccentrically through
the container and its trunnions, a rotor on
said shaft within the container, a mass of
liquid maintained by motion of the rotor
against the inner circumferential surface
of the container, said rotor having periph-
eral buckets which enter said liquid mass
during its rotary movement, intake-ducts
connecting said buckets with the atmos-
phere and discharge-ducts connecting said
buckets with an air-exit, valves in each
bucket controlling the flow of air to and

from said bucket through the respective

&

duets, and roller bearings supporting said
shaft within the trunnions, and each com-
posed of two series of rollers spaced on 45
parallel shafts, the rollers of each series en-
gaging the shaft of the other series, and
the diameters of the rollers and shafts being
proportioned so that when rotated by en-
gagement with the trunnions and the rotor- 50
shaft, their velocities will be in ratio to the
difference in velocities of the casing and

_ the rotor.

7. In a compressor of the character de-
seribed, the combination of a support, bear- 55
ings thereon, a container having hollow
trunnions rotatably supported in said bear-
ings, 1 shaft extending eccentrically through
the container and. its trunnions, a rotor on
said shaft within the container, a mass of 60
liquid maintained by motion of the rotor
against the inmer circumferential surface
of the container, said rotor having periph-
eral buckets which enter said liquid mass
during its rotary movement, intake-ducts 65
connecting said buckets with the atmosphere
and discharge-ducts connecting said buckets -
with an air-exit, valves in each bucket con-
trolling the flow of air to and from said
bucket through the respective ducts, and 70
roller-bearings supporting said shaft within
the trummions, and each composed of two
members which respectively engage the shaft
and the respective trunnion and which are
adapted to rotate in unison at different ve- 75
locities in ratio to the difference in velocities
of the casing and the rotor. ,

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

GEORGE C. McFARLANE.

Witnesses:
G. J. ROLLANDET,
1.. RmoaDESs.

Qopies of this patent may be obfained for five cents each, by addressing the “Commissioner of Patonts,
Washington, D. C.”



