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"HARRY J. BAILEY, OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN AIR-COMPRESSING APPARATUS.

Speciﬁ_catioﬁ forming part of Letters Patent N-:i. 161,999, dated March 23, 1875; application filed
| | ' | January 12, 1875.

To all -?who.m. it may concern :
_ Be it known that I, HARRY J. BAILEY, of
Pittsburg, county of Allegheny, Stateof Penn-

sylvania, have invented or discovered a new
~ and useful Improvement in Air-Compressing

Apparatus ; and I do hereby declare the fol-
lowing to be a full, clear, concise, and exact

~ description thereof, reference being had to the

accompanying drawing making a part of this
specification, in which like letters indicate
like parts. |
IFigure 1, Sheet 1, is a front elevation of

‘my improved apparatus. Fig. 2 is an end

elevation thereof. Tig. 3 is a sectional eleva-
tion along the planex z, Fig.1. TFig. 4, Sheet
2, 18 & sectional elevation along the plane ¥ v,
Fig. 2. TFig. 5 is a sectional plane view along
the plane % o/, Fig. 2; and Figs. 6 to 8 are de-

tached views, enlarged, of separate partsof the

apparatus, as hereinafter explained.
For domestic, as well as other purposes in

the arts, a power is desired such as is Dbest

supplied by compressed air. To compress
s_uc_h alr and so store up such power, the
water-pressure existing in connection with

private or public water-works is perhaps the

most available; and such water-power for
the purposes of my present invention may be
obfained in any known way from an elevated
head or supply, or a supply furnished under
pressure, either natural or artificial, -

By my present improvement I use such

 water-power, either supplied to the pump for
~that express purpose or allowed to flow into

and through it in its regular flow from the
source of supply to the place of use or escape,
for the purpose of compressing and storing
air, and I so construct the compressing appa-

‘ratus that on the opening of the escape or

discharge cock or valve, say of a hydrant or

‘water-faucet in a house, the water flowing

through the compressor from the source of
supply under pressure will automatically op-
erate the compressor, and compress and store
alr, without materially, if at all, interfering
with the freedom or abundance of the dis-

charge of water.,, - ..

_ My compressor contains two pumping-cyl-
inders, D D/, arranged in line with each other,

' 'so0 ‘that the same stem, passing through a
- Stulfing box or boxes in the diaphragm n,

|-which separates them, or in their heads, may
~carry a piston in each. At the outer end of
these cylinders are the valve-chambers B B’.
Two other valve-chambers, P P/, are arranged,
one in the front and the other in the rear. A
hollow globe, A, affords a place of confluence
for all the through way pipes and passages.
Its stem Al supports the upper parts of the
apparatus, and it, for convenience, is supported
by four legs, R R! R* R? which legs are hol-
low like pipes, and have the proper connec--
tions, so as to constitute supply and exhaust
or escape pipes, for the inflow and outflow of
water and air. Thevalve-chambers B B’ have
on their outer surfaces a series of half-annular
rings, ¢ ¢® ¢*, on B, and ¢ ¢ ¢ on B/. They
are composed each of the exterior half of an
annular ring, and are so attached that inside
each shall be an annular space, which 1 shall
designate as a ring-passage, from which, by a
series of ports, (shown in the drawing,) commaus-
nication is etffected with the inside of the
chamber. This featureof constructionismore
fully shown in Fig. 7, where ¢° represents the
annular or ring passage, and ¢’ the ports com-
municating with theinside. The valve-cham-
ber P has a like series of rings. e, €', €%, ¢°, and
', with like annular passages and ports, and
a like series, d, d, d*, d°, and d* with like
passages and ports, is made on the valve-
chamber P’. The pumping-gylinders D- D’
contain two stems,-of which the outer one, s, 13
tubular in form, and works on and outside of
the other, 8!, so that each can move independ-
ently of the other. The outer hollow stem
s carries on its opposite ends the plungers
g ¢', packed as against a pressure acting from
without, as illustrated in Iig. 3. These
plungers have each a motion equal or about
equal to the inside length of its ¢ylinder D or
D’. The inner stem s! extendsinto the valve-
chambers B B/, and carries at or near each
end two piston-valves, v 2!, in B, and +* ¥° in,
B’. The valves v v! are packed as against a
pressure acting between them, as are also the

| valves »* v% These valves v o' v* ¢° are so

arranged on their stem s!, at such distances
apart, and in such positions and with such
length of throw or motion, that at one end
of their stroke the ring-passages ¢ and c¢* are
in communication, as in Fig. 4, and at the
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other end of their stroke the ring-passages ¢? | the leg R?, and thence to the reservoir where

and ¢ are.in communication,.but no others.
The valve-chamber P has like valves on the

stem §2, of which the end ones w w! are packed

as against an outside end pressure, w? w?® are
packed as against a pressure acting between

them, and’ w0 w®, In like manner, as against a |

pressure 'wtmc- between them and these
valves are so arranged, and with such length
of stroke, that when at one end of their stroke
the ring- pabbagea ¢’ and ¢* will be in commu-
nica,tion and also e and él,.as in Fig. 5; and

also e and ¢’  The other v&lve chamber P,
has like valves  #! 4* #° on the stem s°, simi-
larly packed with relation to each other and
operating in-a similar manner with reference
toits ring-passages, the arrangement of which
is the same as in P. The plungers g g’ are
packed as represented in Fig. 8, so as to pre-
vent fiuid communication from one chamber,
D, to the other, D/, along between the stems
sl At suitable pomts on the stem s! are the
knockers n' %, so arranged that, as the plun-
gers ¢ ¢! approach the eud of thelr stroke in
“elther direction, one-or the other of them will
engage a kuocker and so shift the position of
the piston- valves v v! v* ¥ from the position
shown in Iig. 4 to the opposite position, as
hereinbefore stated or vice versa. The sup-
ply-pipe, passing up throngh the leg R, en-
ters the globe A, where it branches by 2 T-
joint. (Shown at a.) One branch, a?, passes
out and up, and opens into the rin g passage e
of the valve-chamber P. Like pipes, a® and

a*, lead, the one ¢’ from the ring-passage e! to -

the ring-passage ¢ of the valve-chamber B,
and the other, a* from the ring-passage ¢? to
the ring-passage ¢' of the valve-chamber Bl

The other branch, a',leaves the T a, passes up

through the hollow stem Al, and branches
into two pipes, a® and a’, the former of which
opens into the rinn'-passage ¢® of the valve-
chamber B, and the latter to the ring-passage
¢’ of the valve-chamber B!, These are the
water inlet and inflow pipes. The leg R! is
open to the atmosphere, and its tubular pas-
sage leads to a T-joint, b, in the globe A,
where it branches.  One branch, 5!, leads to
the ring-passage d* on the valve- chamber P,
A like pipe, 0% leads from the ring-passage d?
through ports in the cross-support A? and
stem Al, into the pumping-cylinder D’. -The
other branch, 0°, leads to the ring-passage d® of
the valve-chamber P/, and a pipe, 0% leads
from the ring- passaﬂ'e d!, through the CroSs-
support and stem above nam ed, to the opposite
pumping-cylinder D). These are the air en-
trance and inflow pipes. The same pipe com-
munications—that is, 5® and b*—act as air-

outflow pipes from the cylinders D D' to the
valve-chamber P’ as the air is compressed and
forced out of such cylindels by the reverse
stroke of the plungers g ¢’. Thus the air, as
compressed, reaches the valve-chamber ]?'r
From the ring-passage d of this valve-cham-
ber the pipe b° leads through the globe A to

|

ports leading into the ring-passage ¢°.
rest the stroke or motion of these valves at

it is to be stored, or to the place of use. A
check-valve should be inserted in this pipe b°

at any suitable point, so as to prevent the
back or reverse action 01’:‘ the air in the reser-

VOIT.
The water-exit pipes remain to be designat-
ed; and, first, to exhaust the water alternately

from the pumping-cylinders D D', after each

pumping stroke is completed. For this pur-

‘pose I make use of the pipes ¢* and a*, above

~desceribed, as water-inflow pipes, so as to con-
at the other end of their stroke et &nd 63 and |

vey such water back to the valve-chamber P.

‘To complete the exit communication I connect

the ring- passages ¢® and ¢* of the valve-cham-
ber P by pipes o o' with the globe A. This
globe is hollow. The water waste-pipes open
directly into it, and thence the water is car-
ried off or is led into its regular line of dis-
charge by a pipe, 0% through the leg R3. Sec-
ondly, to exhaust the water in front of the
piston-valves in chambers P and P/, when
such valves are to receive a forward throw, 1

connect the right-hand end of each by pipes

g ¢* with the ring-passage ¢! of the chamber
B, and from the end of such chamber carry a
plpe, ¢°, to the globe A, into which it opens.
EFrom the opposlte or lett-hanti ends of the
valve-chambers P P’ like pipes, ¢* ¢°, lead to
the ring-passage ¢ on the chamber B/, and
from the outer end of this latter the 1)11)6 Q°
also discharges into the globe A.

- In Fig. 4 T have shown the position of the
valves v v! v* ¥® at the end of their stroke or
motion to the right. At the opposite stroke

the valve v® merely passes and uncovers the
To ar-

these points, I make use of any suitable stop
device, the construction and operation of which
are so well known in various forms that I
deem it unnecessary to show the same in de-
tail. |
The devices being in the position shown 1n

Figs. 4 and 5, and water entering by the leg

R, wu;h air 111 the eylinder D and water in D/,
the operation 1s as follows: The water from R
follows, or supposing the pipes are tull, exerts
its pressure along the plpt,s at,ab, and ', From
a’ 1t passes, by thering pas&,aﬂ'@ 03 and 1ts ports,
into the valve- chamber B/, between the valves
v? and 2%, and, pressing equa,lly both ways, pro-
duces no eﬁ'ect. But from «a° 1t passes into
the ring-passage ¢%, and by its ports into the
valve-chamber B, between the valves v and v',
and, acting equally against both valves, pro-
duces no etfect thereon, but, fiowing through
the ports of and into the valve-ring c*, passes
thence, by the pipes ¢ and ¢', to the right-hand
ends of the valve-chambers P P/, and, acting

against the valves w! and 2! thereln holds the
piston-valves of these valve- cha,mbers in the
position shown in Ifig. 5, or, if not already in
that position, as supposed, throws them over
till they occupy such position,

¢ of the

At the same
| time the water entering at IR follows the other
| branch, ¢?, enters the ring-passage

_—
—ary
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‘valve-chamber P, passes through its ports into |
such chamber, between the piston-valves "
‘and w®, (exerting an equal pressure on both,)

~ ‘passes by the ports of and into the ring-pas-
- sage ¢!, and thence, by the pipe &% Fig. 1, into
the ring-passage ¢ on the valve-chamber B,
“and through its ports into the latter chamber.

The water - pressure now acts against the

plunger ¢, and gives it and the plunger ¢’ a
throw or stroke to the left, by which the air
'in D is pumped out or compressed into the
reservoir. This line of communication 1s, by
the port and pipe b%, into the ring-passage d'
of the valve-chamber P’; thence, by the ports

of the latter, into the chamber between the

valves #° and #*; thence by the ports of and
into the ring-passage d, and by the pipes 0°

through the globe A to the leg R? and thence

“to the reservoir. At the same time this 1s be-
ing done, the water in the cylinder 1) must

be allowed to escape, and air at atmospheric

pressure must be admitted back of the plan-
For the former purpose the water.
enters the passage ¢!, follows the pipe a*
‘through the ring-passage ¢* into the chamber

ger ¢'.

P; thence by the ring-passage ¢* into and along
the pipe o' to the globe A. And for the lat-

" ter purpose, air enters by the leg R, follows
the branch b’ into the ring-passage d* on the

valve-chamber P/, enters the chamber, passes
out by ring-passage d? into the pipe 0% and

follows it to the cylinder D’.. As the plungers
‘g ¢’ approach the end of their stroke, the lat-

ter engages the knocker n!, and shitts the po-

sition of the valves » v 2? v%, and by so doing

automatically reverses the action of the ap-
paratus. The water-supply, by which press-
ure was kept up in -the right-hand ends of
the valve-chambers P and P’ is now cut off,

and the water therein is free to escape, by the.
pipes ¢ ¢!, into the ring-passage ¢!, through its
ports into the right-hand end of the valve-.
chamber B, and thence by the pipe ¢° to the |
‘olobe A. Also, the ring-passages ¢®and ¢’ on
‘the valve-chamber B/ are brought into com-
manication, and the water flowing from a! by

«’ enters through ¢*, and, by the pipes ¢* and
¢’, acts on the pistons w and x in the lett-

‘hand ends of the chambers P and P/, and

shifts them, and also all the valves on the
same stems, to the right, and holds them in
that position. The water-supply now follows

the pipe «?to the ring-passage e, as before,

and enters the valve-chamber P, but being

cut off from €' by the shifting of the valves,
- and having an open communication with ¢

and thence by the pipe a* of Ifig. 1, enters the
ring-passage ¢!, and through it the chamber

B/, and there acting agaiust the plunger g%,

which is at that end of its stroke, starts on a

‘reverse motion, so as to pump out and com-

press the air now in D', This air passes out,

- by the port and pipe 8?, into the ring-passage
d? of the chamber P/; thence, by the cham-
“Dber and ring-passage d and pipe b°, to the res-

- ervoir. At the same time the waterinD in |

the ring-passage ¢, and by the pipe &’ Kig.
1, into the ring-passage ¢' of the chamber P,
enters the chamber, passes out by the ring-
passage ¢, and thence, by pipe o, to the
globe A, and air at atmospheric pressure 18
supplied to the eylinder D, back of plunger g,
(which is now making a forward stroke,) by
the pipe b3, ring-passage d°, chamber I, ring-
passage d!, and pipe 0% As the plunger ¢
nears the end of its stroke it engages the other
knocker, n?, which, at the previous stroke, had
been brought forward into the chamber D,
and thereby again reverses the position of the
valves v v v® 3, reverses the action, and thus
the pumping goes on continuously and auto-
matically so long as the water is permitted to
flow. o

As the inflowing-water pressure is always
acting through the ring-passage e, and the
outgoing-air pressure goes through the ring-
passage d, I attach to these ring-passages,

whenever it is desirable to know the pressure

of each, pressure-gages m m, which may be
arranged in any convenient position, and con-
nected to the ring-passages named by pipes
m! m/, while additional air-chambers for cush-
ioning purposes, or other suitable cushioning
devices, may be attached, if so desired. I have
found that, if the apparatus is properly con-
struected, such chambers are unnecessary.
The water in the ends of the chambers P P,
in being forced out by the forward stroke ot
the pistons therein, will meet with some resist-
ance, and such resistance will be sufficient to
prevent a jolt or jar at the ends of the stroke;
and the resistance which such valves meet
with toward the end of their stroke will grad-
ually increase, so as to accomplish the desired
result. The comparative slowness of the mo-
tion of the pistons also renders this result
more easy of attainment. It will also be ob-
served thal the water-supply which operates
the plungers ¢ ¢’ cannot be cut off or changed
until such plungers have made a full stroke,
and thereby shifted the valves in B B/, by
means of which water is supplied to the cham-
bers P P/, so as thereby to effect such cut-ott

or change at the ring-passage e. Hence there.

is no dead-point at which the motion of the
apparatus can be arrested, so as not to start
automatically. - |

The water-sapply to one of the cylinders
or D/ is cut off by the valve w* or w’® passing
the ports in the ring-passage ¢ at the same
time that the water-escape from the other cyl-

inder is closed by the valves w® or w® passing

the ports of the ring-passage ¢! or ¢’, and vice
versa .as to the reopening rof said ports to
change the direction of inflow and outflow,
and reverse the operation of the plungers.
Hence I always have an ingoing flow of wa-
ter under pressure acting against an outgo-
ing flow free from artificial pressure, so that

“with a comparatively slow motion no injurious
jar or jolt will be experienced. - "

The relative proportions of the several pluﬁ-

~front of the plunger g passes- out through | gers, pistons, and piston-valves may be varied
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ing water under
pressure to, and taking the water-waste from,
the outer ends of the pumping-cylinders, the

construction being substantially as set forth.

2. In a double-acting double-cylinder air-
compressor, an apparatus, operating automati-
cally by water- pressure, for automatically
and simultaneously supplying air at atmos-
pheric pressure to and: conducting compressed
alr oft from the inner and adjacent euds of tlie
cylinders, such operations of air inflow and
outtlow being simultaneous in the two eylin-
ders, but alternating on each, the construe-
tion being substantially as set forth.

5. Valve-chambers B B, arranged on the
outer opposite ends of a double-acting double-
cylinder air-compressor, such valve-chambers
containing a system of valves, pistous, ports,
~and connections for supplying automatically
and alternately water-pressure to and condnet-
ing 1t from the plungers, the construction be-
ing substantially as set forth. |

4. In a double-cylinder air-compressor, a
pumping-plunger in each cylinder, attached
to a common stem, in combination with a
valve-stem, having valves that govern the
water-supply, arranged on the outer ends of
the same, both stems moving in or near the

axial line of the pumping-cylinder, substan-

tially as set forth.
9. In combination with a pair of pumping-

or pistons for moving such valve or valves,
and pipe-connections for the supply and es--
cape of water in antomatic operation of such
pistons, substantially as set forth. |

11. The combination of one or more air-
compressing cylinders, the pistons of which

‘are operated by water-pressure, a valve-mo-

tion for governing the water supply and es-
cape, arranged In a separate chamber or c¢yl-
inder, and automatically operated by water-
pressure acting independently of the wager-
pressure In the main cylinder, substantially
as set forth. |

12. The combination of one or more air-
compressing cylinders, the pistons of which
are operated by water-pressure, a valve-mo-
tion for governing the air inflow and outflow,
arranged in a separate chamber or eylinder,
and automatically operated by water - press-

ure acting independently of the water-press-
ure in the main cylinder, substantially as set

forth. |

13. Valves o' v3, arranged one in each cyl-
inder B B/, with sunitable ports and pipe-con-
nections to and in combination with the water
valve-chamber P and valves therein, for regu- -
lating the water supply and exhaust to and
from the main pumping-ecylinder, substan-
tially as set forth. |

14. Valves ! v% arranged one in each chamn-
ber B B/, with suitable ports and pipe-con-

~cylinders, D D', a system of pipes, a? a° at o | nections to and in combination with the air
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~ valve-chamber P’ and valves therein, for regu- |

lating the air ingress and egress to and from
the main pumpmg cyhnder, substantlally as

set forth.

15. Piston- mlves v ¥ P V3, arranﬂ'ed mth

....-'commumcabmg ports and pipes to and in

combination with the water valve-chamber

P, and valves and ports therein, substantially |

as set forth, whereby, at the completmn of

the stroke ot the plungers g ¢y the pistons 1n |

P will be subjeét to a preponderance of water-
pressure on one side, so as to give the valves
a complete throw, and thus avoid danger of

| stoppage at a dead-poinf. -

In testimony whereof 1 hzwe hereunto set

my hand.
| HARRY J. BAILEY.
“Witnesses:
‘W. N. PAXTON,

. H, CHRISTY.
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