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do all whom at QY CONCETIL:

Be it known that I, HARRY CLIFTON REA-
GAN, Jr., a citizen of _the United States, resid-

ing ‘at Phﬂa,delphia, In the county of Phil-

adelphia and State of Pennsylvania, have
invented certain new and useful Improve-
ments in Air-Pumps; and I do declare the fol-
lowing to be a full, clear,and exact description
of the invention, ‘such as will enable others

skilledinthe art towhich it appertains to make

‘and use the same, reference being had to the

‘aecompanying dra,wmﬂ's and to the letters of

reference marked thereon whleh form apart
of this specification.

My invention relatesto pumps for eompress-
ing air or other elastic flnids, being especially
mtended for use with a system of ﬂmd press-
ure brakes for railway trains.

It consists in certain features of constl ue-

fion hereinafter set forth and particularly
pointed out in the claims.

In the accompanying drawings, Figure 1,
represents a longitudinal section of my im-
proved pump. Flﬂ‘ 2, 18 a modification.

The cylinder A, contains the piston B, which

is rendered steam-—twht by means of theusual
packing rings, 0. Oast-integra,l with, or rig-

idly secured to the piston, are two (2) eylin-
ders or cylindrical shells, B/, B% arranged
concentric with the ¢ylinder A, and in length
about equal with said cylinder. The diame-

~ ters of these shells are preferably the same,
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~ of the two portions of the piston, one inside
the shell and the othersurrounding it, may be |

40

being somewhat less than that of the piston,
so as to leave an annular space between the
shells and the eylinder. The relative areas

made to suit the requirements of the service

to be performed. These shells are fitted to

work smoothly in annular wells or chambers

~ cored out in c¢ylindrieal projections, a’, a?, ex-
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tending from the cylinder heads, A’, A~
Packing rings @, inserted in grooves in the
cylinder heads, make a tight joint with the
inside of the shells where they enter the wells,

and similar rings, b’, carried in grooves near |
the endsof the shells, pack the Jomt between
the ends of the shells and the outer walls of

the wells.

|

I

| thereto.

 interior of the cyhnder A into two (2) con- 50- o

centric cylinders, having plStOHS moving si-
multaneously with each other.

versa. The drawings show the pump arranged
with the steam cylinder outermost.

- The steam chest C, has preferably a éyhn—._
| drical interior which may be provided with a

removable bushing ¢. Steam enters at the
supply port, D, and exhausts through the port
K. Theslide valveF 18 semi- cylmdncal and

is prevented from rotatmg by a stud or studs,

f, extending into or across the steam chest,
just back of the valve. A valve stem G, ﬁts
into a groove 1n the back of the valve, and
has shoulders g, engaging with the valve to

1 actuate it when the stem is moved. Secured

upon the stem ale four (4) pistons, ¢’, 9% ¢°

q ,of which ¢? ¢°% may fit the bushinge, while
L g/, g* are prefela,bly smaller, to fit cylmdrwal
chambers in the heads,C’ 02, secrewed into the

ends of the steam chest or otherwise secured
When the valve is in the position
shown in the drawings, the upper steam port,
H, is open, and the lower steam port H’, is con-
nected with the exhaust E. A small duct h,
leads from the upper end of the cyhnder A
to the chamber containing the piston g’, en-

t tering said chamber at such a point that the

_pIStOD closes it when moved down into the
position shown. A simular duct 7/, leads

By admmtmn' :
steam to the outer annular cylinder, the inner
one can be utilized as an air ¢ylinder, or vice
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from the otherend of the cyhnder to the cham-

ber in which the piston ¢% slides. These
ducts enter the cylinder A, at such points that
the piston B, will pass and uncover them at
each end of 1ts stroke.

In the drawings the piston B, is moving
downward. When it reaches the bottom of
the eylinder, the duct 2’ will be open to the
live steam above the piston.” The steam will
pass throuwh the duct to the under side of
piston ¢°, and drive it up, therebyshifting the
valve F, a,nd admitting steam below the pis-

ton B. J ust before the valve reaches the end

of its stroke, the piston g* will close the duct

k! thus relieving the valve stem from shock

Meanwhile the 11ft1n0‘ of the piston ¢’ will

The shells therefore, divide the | open the duct h, Whlch thus stdnds ready to
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1o the position in which it is shown.

take steam (when the piston B, reaches the
top of the cylinder), and conduct it to the
upper side of piston ¢?, to reverse the valve
The rise

of piston g* also opens the exhaust port c?,

leading from below piston ¢®to the atmos-
phere. This permits the escape of thesteam

- which has lifted the valve stem, and leaves

no pressure to resist the downward movement

10 of the stem when the reverse stroke takes

TS

place. There is a similar exhaust port ¢’ at
the upper end of the steam chest. It will be
seen that this valve motion is antomatic, and
dispenses with all but the simplest mechan-
ism. It is positive in its action and is easy
to manufacture and repair. |

The air eylinder is provided with suitable

- 1nlet and outlet valves, those shown in the
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drawings being preferred. The lower inlet is
composed of a plug I, screwed into an open-
ing in the head A% inside of the cylindrieal

496,808

in the cylinder head A, said hole communi- 65

cating with the port l. A screw plug »/ lim-
its the lift of the valve.
k', N, are accessible by removing the plugs
k%, n’. The lower.valves can be got at by re-
moving the plugs I, M, in which they are
mounted.

In order to_ prevent Lhe'_ too rapid convey{

ance of heat from the steam in the outer cyl-
inder, to the air in the inner cylinder, the
shells B/, B% may be double walled, with in-
terposed webs 6% as shown in Fig. 2, either
cast in one piece or built up. | N

It is evident that my valve motion ¢an be

The upper valves
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applied to the steam cylinders of pumps hav- -

- projection ¢®. In the plug is a eavity, com-
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municating with the air by a number of small

holes, and with the interior of the cylinder
by a cylindrical aperture at the upper end of |

which is.a valve seat. A valve 7 is arranged

to open inwardly and provided with guide
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wings sliding in the cylindrical aperture.

of a headed stem 7/, serewed into the bottom

~of the valve and projecting through a holein :
the end of the plug I, against which the head
on the stem strikes and checks the upward
- movement of the valve. |

The upper inlet valve is composed of a hol-
low block K having holes in its lower end to
admitair tothe valve chambers. A ring% hav-
1ng peripheralthreads, engaging with threads
on the interior of the chamber, affords a seat
and guide for the valve k&’. A serew plug %
closes the top of the valve chamber, and acts
as a stop. to limit the lift of the valve, which

- has a stem that strikes against the bottom of
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said plug when the valve rises. A passage
k%, leads from the chamber above the valve
down through a threaded neck %%, which is in-

serted in a suitable hole in the eylinder head ]

A’, and is there secured by a nut %5, or other-
wise.

The outlet valves admit air from the cylin-

der to two (2) ports /, I/, cored out in ribs I,

- L/, which run from the inner portion of the
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cylinder heads, out around the cylindrical
projections a’, ¢* and back again, the ports
uniting in a common discharge 2. The lower
outlet valve seat is found in a plug M, which
serews into a threaded opening intersecting
the port. The plug is hollow, and a lateral
hole m registers with the port I, so that the
alr leaving the cylinder passes through the
plug, lifting the valve m/, whose play is lim-

ing separate air cylinders, the pistons being
connected by a piston rod, as in the Westing-
house pump. B -

‘Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is— : S | |

1. An air pump comprising a cylinder hav-
ing heads, provided with cylindrical projec-

tions, containing annular wells, closed at their

outer ends, a piston having eylindrical shells

30

85

fitted to slide in said wells and dividing the’ go

cylinder into concentric chambers, a valve

| for controlling the admission of steam to one
The lift of the valve is adjustable by means |

of sald chambers, and valves for governing

| the inlet and outlet of air to and from the

ited by a stem which strikes the top of the |

valve chamber. The upper outlet valve N,

other chamber, substantially as described:

2. An air pump comprising a cylinder hav-
ing heads provided with cylindrical projec-
tions cored out to form continuous annular
wells, a piston ecarrying eylindrical shells
fitted to slide in said wells, and dividing the

cylinder into coneentric chambers, a valve

95

100

for controlling the admission of steam to the .

outer chamber, and valves located in the
cylinder head within the annular projec-
tions, for governing the inlet and outlet of

105

air to the inner chamber, substantially as de-

scribed.

3. The combination with a cylinder, of

heads containing annular wells, and a piston
having annular shells adapted to slide in the
wells, each shell being composed of double

T1IO

walls containing an air space between them,

substantially as deseribed. _
4. The combination with the cylinder A, of
the heads A’, A* each having a ecylindrical

105

extension a’, a® containing an annular well,

and having a thickened portion or rib, I, I,
containing ports, /, I/, the piston B, having
the shells, B’, B% sliding in the wells, a steam
valve controlling the admission of steam to

| the annular chamber surrounding said shells,

inlet valves I, K, and outlet valves, M, N, the
latter controlling the admission of air to the
ports, I, I, substantially as deseribed.

5. An air pump having the inlet valve K,

I20
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consisting of a block containing a valve cham- -

ber and air holes, leading into said chamber,

~8eatls on aring n, screwed into a suitable hole i an annular valve seat £ screwed into said
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chamber, a valve &k’ thereon, a plug k% aﬁord-_ m' controlling smd passage, substantlally as IC
ing access to said valve, and a neck %t con- | deseribed. _
ta,mmo* a passa,n'e I3 communicating with the | Intestimony whereof 1 affix my swnature in
mterlor of the air cylmdel, substantmlly as presence of two witnesses.

5 described. .
6. The combmatmn with an air pump hav- HARRY CLIFTON REAGAN J R.

ing a head A% containing an air outlet port | Witnesises:
[ of a screw plucr M, intercepting said port | =~ EDWARD F. PEACOCK,
but having a passage through it,and a valve HARRY O. BENDER.
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