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STATES

UNITED

CHARLES MOORE, OF NEW YORK, N. Y. -

IMPROVEMENT IN HYDRAULIC ENGINES FOR COMPRESSING AIR.

Speelﬁeemen fermmg part of Lettere Patent No 180,363, dated J aly : 5, 1876; application filed
- : - December 18, 1875, o

To-all whom it May CONCErn:
Be it known that I, CHARLES MOORE ot
the city, county, and State of New York, have

invented certain new and useful Im provemente |

in Hydraulic Engines for Compressing Air
and other purposes; and 1 do hereby declare
that the following is a full, clear, and exact
description of the sane, reference being had
to the accompanying drawing, Whleh forms
part of this specification.

This invention is mainly designed as a hy

draulic air-compressor, and mll here be de-
seribed eheluswely mth reterence to such

use.

The invention consists in a combmatwn,
with one or more air-compressing cylinders
and their pls**one, of a hollow relief- toat Co -
structed to control an upper air-veunt .;Lmllower
water-escape, for the purpose of automatically
relieving the engine of any excessive accumus-
lation of water leang past the pistons, and
whereby the pistons may be fitted to worh
perfectly free or loose, and all packing of
them may be dlepensed with, |

The inveuntion also consists in a peculiarly-
constructed primary valve, having a constant
exposute to the exhaust, whereby outside leak-
age 18 prevented and th(, valve is balaneced.

Furtbermore, the invention consists in a

‘novel and advautageeue combination of pri-

mary and secondary valves, for controlling
the motion of the pistons of the engme or
hydraulic AIr-cOIPIessor.

- Figure 1 is a front or side elevation of a

hydreuhe air-compressor construected in ac-

cordance with my invention; and Figs. 2 and
3, central vertical SBOthilb of the saine in

pla,nes at right angles to each other. - Fig, 4

18 & view, in perspective, of a peculiariy-con-
structed 2 1mary valveusedin the compressor;

~and Fig.5,an end view of said valve, and trans.

verse section of 1ts eylinder and stuffing-box
from the exhaust end of the valve.

A is the bed-plate, on which are mounted, in
smtable proximity with each other, two un-
right air-compressing cylinders, B B These
cylmders are fitted with reciprocating pistons
C (/, the rods of whieh projeet through the
Upper covers of the cylinders, and are con-
nected by a walking-beam, D, whereby they
are made to move simultaneously in reverse

111g—-tha,t is to say, eaeh p1st0n alternately
ouly eperates to compress the air in its down-
stroke, and 1s only exposed on its. upper sur-
face to the action of the propelling fluid.
The air 1s admitted alternately to the cyl--
inder, B B’ through inlet-valves b ¥ during -
the upbtroke of the pistons, and is expehed
during the downstroke of the pistouns through
outlet valves ¢ ¢/ into a passage, d, which con-
nects with any suitable GOIl]pI‘Lbbed alr re-
celver, said valves b )’ and ¢ ¢ being garranged
in the 1ower ends of . the eylinders. .
The propelling fluid, or water under Press-
ure, is admitted to and exhausted from the
upper ends of the cylinders B B/ alternately,

“asfollows: Kisa valve chest or box, arranged |

above the cylinders B B’ and 111termedm,tely
of them. The water uander pressure is fre eely
admitted to this valve-chest by an inlet, I,

“which is in constant communication with two
small upright valve-cylinders, ¢ ¢, between
the heads of two double- headed plStOilb, fr
-or piston-valves arranged to work up and

down simultaneously in reverse directions

~within the cylinders ¢ ¢/, said piston-valves

being connected by a rocking beam, g. These '

piston-valves f f7 are automatic in their ac-
tion, and their lower heads serve to control
-passages & I/, which communicate with the
‘upper ends of the cylinders B I3/, and so that,

accordingly as either piston- valve for f1is

‘depressed, 1t admits water by the passage I
or I/, to force down its respective main or en-
gine 1)1\13011 C or ¢/, and accordingly as either

:DIbl]OH valve f or j’ 15 raised, it opens its
passage kb or &/ from the top of the cylinder

b or B/, the piston of which is at the bottom
of 1ts stroke, to pass the spent water from

such mailn cylinder to a general exhaust, F.

The double-headed piston-valves f f7 aro al-

'terna;tely raised and lowered by admitting

and exhausting the supply water or fluid un-
der pressure to and from the upper ends or

‘heads of said piston-valves through the inter-

vention of a primary valve, G, operated by
the walking-beam D of the engme, or by other
meehanlcal means connected with the engine.

Previously to describing the valve G, it 1 may

‘here be observed that the piston-valves f 7/
-are virtnally balanced, and the eylinders e ¢,

1 which they work, a,re not only open &bove,

directions. Said pistons are only single-act- | but also below, S0 that any water leaking past
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the piston-valves will escape by the exhaust |

I beneath. Consequently, where a little waste
of water is of no consequence, said piston-
valves de¢ not require to be packed, but may
work perfectly free or loose.

The valve G is a1l oscillating one, of circu-
lar construction, and 1s arranged to work with-
In an upper wlmder or ch.:Lmber H, whieh has
ports ¢ ¢, communicating with (he uppu:' ends
of the cylinders ¢ €/, also whichh chamber com-
municates near its one end, by a passage, k,
with the main inlet I, and at 1ts other end, by
a passage, [, with the exhaust-duct I'. These
passages k | are inside the end covers of the
. valve-chamber H, the one of which covers, s,

- may be a stufifing-box for the spindle of the
-alve to pass through, and, as the passage [

is always open to the lower exhaust-outlet I,

objectionable leakage of the water under
pressure through the end covers of the valve-
chamber H is prevented, and the valve G may
~ be fitted to work perfectly iree or loose. Ifur-
thermore, said valve 1s of peculiar construc-
tion, whereby it 1s perfectly balanced. Thus
1t 1s formed with a lower water-receiving cav-
ity, m, and opposite side exhaust-grooves » n.
1t has also a cavity, m/, arranged opposite the
cavity m, and in free wmmumc&twn with the
latter by a through-aperture, 0. This Insures
the balancing of the valve; and the exhaust-
grooves n n extend throughout the whole
length of the valve, and are radially outside
of the inner projecting end of the stuifing-box

s, whereby a free escape tor the exhaust water

from the eylinders ¢ ¢ is provided, and leak-
age through either end cover of the valve-
chamber 1s effectually prevented.
The valve  is oscillated to bring the inlet-
~cavity m, which is in communication with the
inlet- p%mge k, and either exhaust cavity or
groove M, which communicate with the ex-
haust-passage [, alternately over the ports ¢ <,
to pass and exhaust water from the upper

euds of the cylinders ¢ ¢/, for the purpose of

working the secondary valves f f'.

A fork connected with the walking-beam D,
and receiving within it a toe or arm on the
spindie of the valve G, as shown in Ifig. 1,
constitutes a very convenlent means for oper-
ating.said valve.

K is what 1 term an inverted cup- shaped or
hollow ¢relief-float.” It is arranged within a
cylinder or chamber, L, which may be placed
at any desired distance from the cylinders b
I3/, but not above them, or at least materially
so, and which has a compressed-air inlet, #, in
1t8 bottom, projecting up within the lower end
of the float. T'hisinlet  1s 1n free or constant
communication with the general compressed-
air duct d, so that the hollow foat K 1s con-
stantly supplied with compressed alr each
downstroke of the main pistons C €.  Said
float has a central valvular stem, #, passing
up through it, or is otherwise consﬁructed to
form upper and lower valves, which, in the
operation of the float, serve to alternately
open and close a water-escape, v, at the bot-

tom of the chamber L, and an air-escape, w,
in the top of the latter. - |
By means of this hollow relief-fioat K, 1 am
enabled to fit the main pistons C C/ so that
they work perfectly free or loose within their
cylinders B B/, and thus reduce frictipn or
economize power, leakage of water past said
pistons being prevented by the relief-float
from accumulating below, to permanently in-
terfere with the working of the engine. Thus
water leaking past the pistons C U’ will be

| foreed by thb compressed air up through the

compressed - air inlet or braunch r mto the
chamber L for a certain distance or height,
s0 as to seal the open bottom end of the tloat,
and, aided by compressed air entering within
the float, to buoy or support the httel. The

-water ’Lt first is thus allowed to accumulate

in the chamber L; but when the engine 1s
working it 1S not designed that the float
should De lifted so as to close the air-vent W,
or to open the water-escape v, excepting when
there is an excessive leakage of water into
the chamber L, the duct v ordinarily serving
to supply the hollow float constautly with
fresh charges of compressed air, which will
keep the float lively or active. Should there
be an excessive accumulation of water, how-
ever, by leakage past the main pistons, in the
bottom of the cylinders I3 B/, and from thence
into the chamber L, the relief-float K will be
raised, so as to dose the air-vent 7, and to

-open the water- -escape v, and the engme will

be automatically stopped, or at least tempo-
rarily so—that is, until sufhclent water has
escaped by the outlet o to allow of the float
to adjust itself to its normal position.

The air, in passing through such water as
settles in the bottoms of the cylinders B B
and passage d, will be purified or cleansed,
which will be 'm admntan in certain cases

I claim— .

1. The combination, with one or more air-
compressing cylmderb and their pistons, of
the hollow relief-valve L and 1its chamber K,
the pipe or inlet », and the upper air-vent w
and lower water-escape v, substantially as-and
for the purposes herein set forth.

2. The oscillating valve G, constructed with
a recelving-cavity, m, and oppomtb connected
balancing-cavity #/, also with exhaust-grooves
n n, extending throughout the length of the
valve, in combination with the ports ¢ ¢, the
inlet-passage k, the exhaust-passage [, in com-
munication with the exhaust-outlet I from
the valve-chamber, and the valve eylinder or
chamber H, essentially as described.

3. The combination, with the primary valve
of the engine, its upright cylinders B B/,
pistons C C/, and the passages h I/, of the
double-headed piston-valves f f/ and the inlet
I, by which the valves ff’ are supplied with
the propelling fluaid, substantially as specified.

CHARLLES MOORIL.

Witnesses: '

MICHOAEL RYAN,
FRED. HAYNI‘S.,
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