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- Frqvelglen*ts.ﬂi?:l-Ajr—CDmpressors , of which the
. ‘Tolowing isa specificaion. - '
. This invention relates to air-compressors,

Ta'all whom it may concern: '

UN] TED STATES PATENT OFFICE.

WILLIAM REAVELL, OF. IPSWICH, ENGLAND.
’  AIR-COMPRESSOR.

- No. 819,924,

_'S”p.e‘eiﬁca'.tiﬁn of Letters Patent.

Application filed February 6,1004. Serial No. 102,425,

-Beit known that I, WitLiam REAVELL, a
subject of+thé King of the British Domin-

10ns, residing at Ipswich, England, (whose

post-office address is Ra;nel}‘:igh Works, Ips-

wich, in the county of Suffolk, England;)

nave invented certain new and useful Im-

-, and comprises improvements upon the in-
. vention described in British Letters Patent
dated June 24, 1899, No. 13,161, and United
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States Patent No. 676,080, dated June 11,

1901, .

_In ‘the invention above referred to four

compressing - cylinders” were equidistantly

spaced around and inclosed within a circular
-frame, which frame was provided with annu-
lar spaces or passages for the reception of
‘compressed air and for cooling purposes, re-

spectively.  The central line of all the cylin-

ders convergedin one plane ona single crank-
‘pH, 80 that the crank end of thefourconnect-
1ng-rods were cut away radially at their ad-
- joiming edges just sufficient to clear each

other 1n the various angular positions as-

~sumed in working. Consequently the bear-
1ng-surface of each rod end upon the crank-
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pin was less than one-fourth: of its circum-

- - ference, all the rods being kept in place by
- one-or more 1Inclosing sockets, caps, or rings.

. ‘ened, and the connecting-rod ends are cir-

35 cumferentially increased where they bear on

"By this invention the crank-pin is length-

the crank-pin by arranging the cylinders with
their connecting-rods axially upon two par-

- allel planes: wide enough apart to o1ve the re-
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_.the ‘‘staggering
~ the cylinders on two
“stage compressors a pilot-piston 18 projected.
~into the air-chamber and suitable non-re-
. turn valves are provided. |

quired Dbearing area to the cennecting-rod
ends or their brasses, also inclosed by sockets,
-caps, or rings. The frame containing water |

and air .chambers is also widened, owing to
7 or axial displacement of

{)l&nes, and in single-

In the further deseription'bf this invention

reference is made to the accompanying draw-

IHgS ;. 1n Whl(‘;h—*—

- Figure 1 is a section through the frame of
- a single-stage air-compressor, the opposite

cylinders, together with their pilot-pistons,

- being shown in elevation. The axial lines of
the two cylinders are arranged on two planes

F

L

at some distance apart, both planes con-

verging upon an.elongated -crank-pin, the
cylinders being thus staggered in relation $o
egech other.
center of one of the cylinders of Fig. 1, with

an end elevation of its connecting-rod Fig.

3 1s a similar section to Fig. I, taken through
the circular frame of a four-cvlinder two-
stage alr-compressor, but with cne of the cvl-
inders and double piston shown in section.

Figs. 4 and 5 are respectively a section
through and plan of one of the air-valves em-
' ployed. - | ' L
~ In the drawings, @ is an elongated crank-
pin;arranged to receive the end of a connect-

ing-rod b from each main piston either di-

Pa.tenterl may'a, 1906,

Ifig. 2 1s a section through the
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rectly upon the pin ¢ or upon a bronze bush-

ing ¢, which encircles the pin.  In Fig. 3 the
axial line of the two cylinders d and e are on
one plane, while the axial line of the other
two cylinders f and g are upon another plane,

~as will be seen by the cutting away of the in-

nermost wall 4 of the frame on the central
line between cylinders d and ¢ and to a less
degree between the cylinders f ¢. This rela-
tive axial displacement or stageering is fur-

30.

ther plainly indicated in Fig. 1, the axial line -

of thecylinder d beingdirected upon theouter

end of the erank-pin «, while the axial line of

cylinder f converges upon the pin next to the

crank-arm a’. - |
The crank-pin end of the connecting-rod b
bears upon the pin @ or bush ¢ to the extent

of a quarter of the circle, which is much

wlder than is practicable with the usual ar-

rangement of two, three, or four cyhnders,
with their rods, when they converge upon a
single crank-pin, owing to the angular mo- .

tion of the rod upon the pin restricting the
bearm%—suri'aceof the rod end to a very small
arc ‘of the pin’s circumference. Conse-

‘quently the wear and hability to break down
1s. much reduced by this .nvention and a
higher rate of speed revolution is also possi--
160

ble. An-neclosing ring-strap 7 1n two halves
bolted together 1s made to centrally inclose
the flange extensions of two rod ends & b
with similar rings ¢ at the two ends of the
pin @, and an oil thrower or lubricator 7 is

shown as screwed to the outer end of the

crank-pin in Ifig. 1. It is to be understood
that although the two opposite cylhinders d
and f are shown as axially displaced on two
planes or staggered they may be in line and
an; the same

pﬁfme with each other W_ithout‘
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departing from the nature of this invention, { -~ What I claim is—

provided the other two cylinders ¢ and ¢ are |

staggered or axially displaced in relation to
the first-named pair. In thus arranging

cylinders on two planes within the circular
chambered frame formed by the metal divj-

sion-walls &, k, and I and their connecting-
walls ample space is afforded by the increased
area within the frame to form an efficient
water-jacket -or cooling-chamber m and an
air-receiver chamber n. The chamber m

surrounds the working portion of the cylin-

ders, and with a water-supply circulating

through it the cylinders are effectually cooled,

thus Increasing the efficiency in compressing
air. - o .

“The 1nitial supply of air for compression is
drawn from the central or crank shamber ¢
through ports ¢® into the cylinders and, if
subjected to more than on& stage of com-
pression, from. one cylinder inté another.
The air as' compressed passes from the cylin-
ders through suitable non-return valves,

‘such as are shown in Figs. 4 and 5, placed in

the spaces indicated by o, Figs. 2 and 3, in
the known manner. _
mnto the air-receiving chamber n under its re-

quired pressure, and within this chamber an
open-ended extension p of each cyhnder is

projected, having a pilot-piston »’ extending
from the main piston and exposed to the dir-

pressure 1m the chamber n. The air-pres-

sure on the end of the pilot-piston is commu-

nicated through the main piston ¢ and con-
necting-rod b to keep the end of the rod tight
npon the crank-pin a or bush ¢, thus exerting
a constant thrust upon the said parts to take

up any lost motion through wear and insure
qulet and steady running at high speeds.

Liarge and small holes n’; shéwn in the draw-

ings as leading outward from the air-receiver

chamber 7, are intended for pipe connections |

to convey the compressed air where required.
- The non-return valve (shown’'in Figs. 4
and 5) consistsof a body-casting of gun-metal

7, turned on the outside with a band 7/, bored

-~ and faced at the bottom to receive and form
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a double seating for a lifting-valve s, kept in
place by a spiral spring ¢; held down urider a,
screwed cap w with air-passages, as shown.

The air 1s delivered

‘1. In an air-compressor, thié ¢ombination

of & circular-shaped frame having a cooling-
chamber m, an air-receiver:chamber n, and
walls h, £ and I; a plurality of main eylinders
radially seated in the walls 2 and % on two
planes within the chamber m,; an open-ended
pilot-cylinder extending from each main cyl-

inder into the air-chamber n, a ¢entral revo-.

luble crank-shaft and elongated crank-pin; a

piston common to each main.and pilot cylin-

55

60

65

der, and a pivoted connecting-rod bearing -

upon said crank-pin and adapted to transmit
its motion-to_each of said pistons, substan-
tially as described.. "

2. In an air-compressor, the combination

of a circular-shaped-frame having a cooling-

chamber m, an air-receiver chamber n, and
walls &, k and 7; a plurality of combined main

and pilot cylinders ‘radially seated in the

walls .~ and & on two planes; a central revo-
luble crank-shaft and elongated, grank-pin, a
compound piston in each of said combined

cylinders, a connecting-rod pivoted at one

/5

end 1n each piston, and converging axially

upon said crahk-pin-at the other; and a com-

‘municating channel from said chamber 7 to

said’, pilot-cylinders, ‘whereby the. pistons

‘theremn are subject to continuous air-pres-

sure, thus ' maintaining constant thrust

‘through the connecting-rods upon the crank-
pin, substantially as and for the purpose de-

scribed.. - o o
- 3. In an air-compressor, the combination
of a circular-shaped frame having a cooling-

-chamber m, an air-receiver n and walls %, £

3o
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and [, with a plurality of combined main and

and k upon different planes, so that an un-
symmetrical cooling - space . surrounds the
main body of each cylinder, the ends of the

pilot-cylinders being exposed to the pres-
sure from the air-chamber, and a cover

seated in the wall 7, synrmetrically surrouand-

‘ing each pilot-cylinder in the air-chambef =,

substantially as and for the purpose de-~
~ In testimony whereof I hav'e,~_sié'n-ed this
specification in the presence of two subscrib-

L

pilot eylinders radially seated in the walls % )

95

100

_ _. ' ing witnesses.
These valves are placed in bored-out spaces | . -
0, as previously mentioned, and as the valve |
s lifts a double passage is provided for the air
to escape by. : -

- o WILLIAM- REAVELL.
~Witnesges: .

H. J. BRockwEeLL,

K. C.-BALHARRY
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