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To all whom it maiy concern:
Be it known that I, GEORGE W. RHINE, a

citizen of the United States, residing at Al-_

toona,in the county of Blair and State of Penn-
sylva,ma, have invented certain new and use-

ful Improvements in Air-Compressors; and T

do declarethe following to be a full, elear, and

exact description of the invention, such as will
enable others skilled in the art to whleh 1t ap-

pertains to make and use the same, reference
being had to the aceompanylnﬂdraw111 s, and
to the figures of reference marked thereon
which form a part of this specification.

My invention relates to alr-compressors of
the class which employ a series of pumps.
comprising cylinders arranged radially and
pistons for delivering the compresaed air to.
an annular chamber; and the primary object
of the invention is to provide a machine or ap-
paratus of the character indicated of greatly-

increased efficiency and capacity. |

A further object of the invention is to pro-
vide an air-compressor having a number of
separate but coacting pump cylmdms and
pistons with 1mp10ved means for effecting

the reciprocation of the pistons and for cool-

ing the eylinders and pistons.

A still further object of the invention is to

| i’mpwve the general construction and details
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4.0

45

50

of air-compressors with the view of operating

the maximum number of compressing-pistons |

from a single rotary shaft and providing a
well - balaneed machine in a simple eomnaet
strocture.

The improved apparatus consists of a sta-
tionary disk having

a shatt extending loosely through said hub
revoluble wheels fixed upon said shatt at op-
posite sides of the disk, and means for op-
erating the pistons by the revolution of the
wheels

The invention also consists of a stationary .
disk having a central hub, air-pumps ar-
‘ranged on oppos1te sides of said disk, and an

annular alr chamber or reservoir surlound-

ing the disk into which air is delivered fmm |

all of the pumps.
The construction of the improved machlne
will be fully described hereinafter in connec-

tion with the accompanying drawings, which |

a central hub, compress-
ing cylinders and plstons arr ann'ed on oppo-
S1te sides of the vertical center of the disk,

| form part of this Spemﬁeatmn, and its distin-

guishing characteristics and novel features

will be deﬁned and speclﬁeally set forth in
the appended claims.
Inthe drawings, Figure 1is a side elemtmn

‘of an air- COmMpressor embodymﬂ' the inven-

tion, pa.rtly cutaway. Ifig. 21is acentral ver-
twal section of the same.  Iig. 3 is a central
longitudinal section, on an enlal ged scale, of
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one of the air- pnmp% employed; and Fig. 4

is a bottom plan of the frmde plate of one of
the pump-cylinders. |

The reference-numeral 1 deswnates a 1eV0-.-

luble shaft extending loosely thl ough the hub
2 of a stationary dlsk: 3. 'The hub 2 consti-
tutes the shaft-beaunb, ‘and the ends of the
bore of théhub are circumferentially enlarged
to receive antifriction-rollers 4, melosed in
sleeves 4*, as shown in Fig. 2, the inner ends
of said roller s being held by 11113@1 nal annular

ends abut against the revoluble wheels here-
inafter referred to fixed upon the shaft 1 on
opposite sides of the hub. Connected: mte-
grally with the peuphely of the disk 3 is

05

shoulders 5§ of the hub, while their outer

75

hollow annular casing 6, serving as a support_ |

1 for the pumnp- cylmders and also as a water-

chamber therefor.
7 designates a hollow annular alr-chambel

sumoundmo‘ the casing 6 and secured there-.

to by a series of rad1al arms 8, each having
at 1ts inner end a bracket or plate 9, formed
with openings for bolts 10.- Connected to the
lower portion of the air- ehambel 7 or formed
integral therewith is a"hollow base 11, di-

vided centrally by a vertical part1t10n 12 to
form an air-space 13 and an oil-reservoir 14.

Fixed upon the shaft 1, one at each end of

the hub 2, are two concen’bue wheels 15 and

16, each comprising a rim 17, spokes 18, and a
hub19. The spokes of each wheel are formed
on their inner sides with bosses 20, to which
are secured oppositely-disposed ﬂ'rooved cams
21 and 22 by means of bolts 23. The or ooves
of the cams 21 and 22 face inward. to receive
rollers 23, revolubly secured to theinner ends
of piston- rods 25. Upon the axial support of

each of the rollers 24, on the oppoblte side of
the piston-rod from Sald rollers 24, is mounted
a guide-roller 26, supported. within a vertical
guideway 97 on the adjacent side of the disk 3.

The pump-cylinders 28 arearranged inpar-
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allel pairs on Opposite sides of the vertical |

center of the disk 3, and the couplings of said
cylinders are fitted within openings formed

in the inner and outer peripheral surfaces of

the casing.

Upon each of the plston rods 25 is secured
a piston 29, said pistons working within the
¢ylinders, as illustrated in Fig. 3.

The space within the casing 6 not occupied
by the eylinders is filled with water, which is

supplied through an inlet-pipe 30 at the up-

per side of the casing and escapes through an
outlet-pipe 31 at the lower side thereof and
the cylinders are thus cooled.

At each side of the casing 6 and coneentllc
therewith is supported a GII’CIﬂELI‘ oil-pipe 32,

~connected by feed-pipes 33 with the oil-reser-

voir 14 and by inlet-pipes 34 with the interior

of the several cylinders 28, suitable needle-

20 valves 35 controlling the passage of oil to the

25

cylinders.
force-pump or under any other suitable pres-

-The oil is fed in by the use of a

sure, such as hereinafter described, whereby
lllbrlcatlon of thepumps isthus convement]y
and effectively provided for.

The construection of the pistons and the
valves and couplings of the cylinders are
. shown in Fig. 3. The outer end of each ¢cyl-
‘inder is connected to the air-chamber 7 by a

30 tubular coupling 36, formed with an external

35
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annular shoulder 37 and a valve-casing 38,
having an enlarged internally-threaded head
39 to engage external threads 40 on the outer
end of t.he eylmdel The outer end of the

casing 38 is externally threaded toengage in-

ternal threads of a nut 41, formed with an
annular lip 42 to engage the shoulder 37, a
packing 43 being interposed between said lip

‘and shoulder.,

Interposed between the coupling 36 and
valve-casing 33 is a disk 44, formed with a

- series of alr-ports 43 and havmﬂ* an inwardly-

45

extending tubular portion 46, serving as a

“euide for a valve-stem 47, carrying a beveled

disk-valve 48, fitting the converged walls 49
of the valve-casing and closing the opening
50, which communicates with the adjacent
open end of the cylinder 23. A coil-spring
51 surrounds the guide 46 to close the valve

¢o when the air-pressure therein is relieved.

55

6o threaded to receive a nut 56.

The head 39 of the valve-casing is formed
with a series of inclined air-openings 52, con-
trolled by a disk-valve 53, held movably be-
tween the head 39 and the outer end of the
cylinder and provided with a central open-
ing 54 for the passage of air to the casing 383.

At the inner end of the cylinder 28 is a

coupling 55,internally threaded toengage ex-

ternal threads on the cylinder and externally
The coupling
55 18 formed with air-ports 57 and is cen-
trally bored to form a stuffing-box for the

piston-rod 25, containing a 8111table packing
88 and a rrla,nd 59.

cessed to form an internal annular shounlder
60 to support a valve 61, whlch controls the
air-ports 57, |

The coupling 55 1s re- |

699,570

"The piston 29 is formed with ar opening
2, within which works a valve 63, having a
stem 64, surrounded by a coil-spring 65. The
piston is provided with a packing-disk 66, of
leather or like material, secured to the inner

70

face of the piston, and also with peripheral

packing-rings 67, as clearly shown in Ifig. 3.
- 68 designates a pipe for supplying oil to
the reservoir 14, closed by a filling-plug 69
and connected to the alr-chamber 7 by a
valved pipe 70 to provide pressure for prop-

erly distributing the oil.

An oil-gage ’Yl is provided for the oil-res-
ervolr, and the chamber 13 at the base of the
machine is equipped with a bleeder-valve 72

75
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to draw ofi moisture or condensatwn from

the chamber 13.

The operation of the machine eonsbructed
as above described is as follows: The shaft 1
is revolved from any suitable source of power
and carries with it the wheels 15 and 16 and
the cams 21 and 22. As the rollers 24 are
within the grooves of the cams, the piston-

rods 25 are reciprocated to force the air into

the annular air-chamber. 7. On the inward

stroke of each piston air 1s drawn into the

cylinder through the openings 42 of the valve-
casing, thedisk-valve 53 opening for this pur-
pose. The return stroke of the piston seats

the valve 53 against the ports 42 and forces

the air through the openings 54 and 50 to
open the valve 48 and direct the air through
the ports 45 and coupling 36 to the air-cham-
ber 7. On the outward stroke of the piston
air 1s drawn into the cylinder through the
ports 57, the valve Gl lifting for the purpose,
and on the reverse or inward stroke of the
piston the valve 61 is seated and the valve
63 is opened to permit the air on the inner
side of the piston to pass to the opposite side
thereof and thence to the air-chamber. It
will be noted from the illustration in Fig. 2
that the grooved cams are so arranged w1th
relation to each other and to the piston-rods
that the piston-rods of each pairof e¢ylinders
operate alternately, so that when the piston
of one cylinder of a pair is moving inward
the piston of the other cylinder of the pair is
moving outward, and vice versa. This in-
sures a steady and balanced oper ation of the

machine and a continuous forcing of air into
the annular air-chamber. By means of the
valve of the pipe 70 the lubricating-oil is
forced into the circular pipe 32 through the
feed-pipe 33 and passes thence into the cyl-
inders through the inlet-pipes 34.

I would have it understood that the inven-
tion includes all such modifications and va-
riations of the detalls of construction as may
be resorted to without departing from the

scope and spirit of the invention as de ned in
the following claims.
I claim—

1. In an air- eompreﬁsor the combination
with a stationary disk, of an annular air-
chamber surrounding the disk, an annular
casing between the disk and air-chamber, a
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seriesof pump-eylinders supported within the |
-casing, a revoluble shaft extending loosely
through the disk, wheels fixed upon the shaft

on opposite sides of the disk grooved cams
secured to the inner sides of the wheels, and
pump-pistons provided with rollers adapted
to travel within the grooves of the cams.

2. In an air-compressor, the combination

with a stationary disk, of an annunlar air-
chamber surrounding the disk, an annular
casing between the dlS]{ and air-chamber, a

series sof pump-cylinders supported within the
casingand communicating with the air-cham-
ber, a piston and plston -rod for each cylin-
der a roller on each piston-rod, a revoluble
shaft extending through said disk, wheels

fixed upon the shaft on opposite sides of the

disk, grooved cams secured to the inner sides
of the wheels to receive said rollers, means

for guiding the movement of the pistons, and
means for cooling the cylinders.

3. In an air-compressor, the combination
with a stationary disk having radially-dis-

posed guideways on the opposite sides of the

disk, of pump-cylinders arranged on opposite

sides of the vertical center of the disk, a pis-

ton and piston-rod for each eylinder, said pis-
ton-rods working in the guideways and means
for reelpromtlnw the plstonb

4. In an air-compressor, the combination

with a stationary disk, of an annular air-

chamber surrounding the periphery of the

disk and having a lower extension forming a

hollow base, an annular casing interposed be-

tween the disk and air- ehamber and secured
thereto, a series of air-pumps disposed ra-
dially in parallel pairs, a revoluble shaft ex-
tending loosely through the center of the disk,
wheels fixed upon Sald shaft one at each side
of the disk; a grooved cam secured to the in-

ner side of each oif sald wheels, and rollers
mounted upon the piston-rods of the pumps

- and extending into the grooves of said cams.

45

5. In an ailr-compressor, the combination
with a stationary disk having a central hub,
of'an annular casing secured o the perlphery
of said disk, an annular air-chamber secured

- to the outer side of the casing, a series of air-

50
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pumpsarrangedinradial pairs ‘and su pported
within the casing, a revoluble shaft extend-

ing loosely through said hub wheels mounted

on sald shaft, a hollow base below the air-
chamber having an oil-reservoir, pipe connec-

tions between Sald 011-rese1'vmr and the cyl-

inders of the pumps and means carried by the
wheels for reciprocating the pump-pistons.
6. In an air-compressor, the combination

with a stationary disk having a central hub,

of an annular casing secured to the pemphery
of said disk, an aunula,r air-chamber secured
to the outer side of the casing, a series of air-

pumps arranged in radial pairs and supported

within the casmg, a revoluble shaft extend- f

S

ing loosely through the hub wheels mounted
on said shaft, grooved cams carried by the:

wheels, rollers on the piston-rods of the pumps
extendmcr into the grooves of cams, an oil-
reservoir, circular pipes connected with said
reservoilr, and inlet-pipes connecting the cir-
cular pipes with the pump- cylmders

7. In an air- -compressor, the combination
with a stationary disk having a central hub
and radially-arranged mudewa,ys, of a revo-
luble shaft extending loosely-through said

hub, wheels fixed upon said shaft one at each

side of the disk, grooved cams secured to said
wheels,a series of radially-disposed air-pumps
supported on opposite sides of the vertical

center of the disk, a
on the plston-rods of the pumps and extend-

1ng into the cam-grooves, and a second series -

of rollers on said piston-rods extending into
the wu1deway% ot the disk.

5. In an” air-compressor, the combmatwn
with an air-chamber, of a series of air-pumps

all communicating with the air-chamber, and -
each comprising a eylinder Open at its endsg--
a piston having a valved opening, and means -

forconnecting the cyvlinder to the alr-chamber
consisting of a tubular coupling, and a valve-
casing eontmmnw an autom%mally—clomn o

va,lve said valve-casing having air-inlet ports._ﬁ

controlled by a disk.
9. In an air-compressor, the combination

with a stationary disk, of an annular casing

secured thereto, an annular air-chamber se-
cured to the casing, a series of radially-dis-

posed air-pumps each comprising a cylinder

open at its ends, a piston and piston-rod,

means for connectmn* the cylinder to the cas-

ing consisting of 4 couplmﬂ' having ait-ports

contr olled by a valve, and means for connect-

ing the cylinder to the air-chamber consisting
of & tubular coupling and a valve-casing con-

taining a self-closing valve, said valve- casmfr'

........

having air-inlet ports controlled by a disk.
10. In an air-compressor, the combination

with a stationary disk having a central hub;

of arevolubleshaft extendmfr* loosely throu frh
sald-hub; wheels fixed upon smd shaft one at

each 51de of the disk, grooved" cams
by said wheels, an annular water-casing sur-
rounding the d1sk. and secured thereto, pipes
for supplymu water to said easmg, a series of
air-pumps arranged radially in pairs within

said water-casing, rollers mounted on the
piston-rods of the pumps and extending into
the grooves of the cams, and an a,nnular air-

ehamber Sm'roundmu the water-casing into
which all of said pumps deliver air.
In testimony whereof I affix my Slfrnatur

in'presence of two witnesses.

GEORGE W. RIIINE
Witnesses:

E. H. FrLicK,
 SWANGER,

P. M,

q series of rollers mounted

carried
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