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-~ To all whom it may concern
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Be it known that 1, ROGER WRIGHT enn'l-ﬂ

neer, a subject of the Queen of Great Brltmn
1e51d1nﬂ' at Elswick Works, Newcastle- upon—
Tyne, Enwland have invented certain new

and useful Gas- Oompressors of Whlch the, fol-

lowing is a specification.

Acemdmﬂ' to this invention the gas or air
18 cooled both during and after compression

by means of eucu]atmﬂ" water both outside
the compressing -eyhnders and inside the
plungers which work in those eylinders and

by means of additional cooling-surface whwh;

is provided by dividing the final compressing-
chamber into two separate cylinders.
cooling-water also is caused to circulate by
utlhzmﬂ' the hollow air-compressing plungers

as pump-barrels working on ﬁxed pump-'

plungers, serving as inlet-pipes to the moving
mrcu]atmmpumps

culating-tank in which the compressm,_.,,-eyl-
inders are fixed.

The compressors may be arran ged singly or |

in groups of two, three, or four. The draw-

ings show a double mfwhme

mee 1 is a plan, and Fig. 2 a half frons
elevation and a half-section on the line 2 2,
Fig. 1. Fig. 3is a left-hand side elevatlon
and Fig. 4, a section on the line 4 4, Fig
many pmte being omitted. Figs. 5 t0 9 are
sections, to a 1arger scale, ShOWIHD‘ the deta,lls
of the various valves.

The air-compressor eonmste of & eyhndel
A, fitted witha piston A’ and plunger A?, and
of two smaller cylinders B, fitted with plun-

gers B'. The cylinders &re fixed in a water-
tank C. The piston and plunger rods A3and
B? are attached to one cross-head X, Figs. 2

and 3, actuated by a steam-engine or othe1
motm which is not shown in the drawings.
The plungers are made hollowand are
with pipes D dipping from a, ﬁxed overhead
cucuhtmmpump valve case D'. The dip-
ping pipes pass through glands A*and B3,
ﬁtted in the upper ends of the- hollow plun-
gers, so that the cavities of these plungers
form the circulating-pump barrels. The air
is further cooled during and after compres-
sion by coiling the connectm@-plpes J' be-
tween the compr essin g-cylinders and the final
delivery-pipe in the circulating-tank.

The

- All valves also and the_
glands of the piston and plunger rods are
ma,de accessible from the outside of the cir--

, .

fitted-

The drawingsshowall the plungersin their

Tlowest p031t10n and the following four opera-

tions, numbered 1,2, 3, and 4, are e¢ffected in

‘each revolutlon of the enﬂ'me Nos. 1 and 2
taking place during the upstroke and Nos. 3

and 4 during the downstroke

1. As the. piston A’ in the larger cylinder
A ascends free air is drawn throun*h air-sue-
tion valves A% Figs. 1 and 2, into the cylin-
der A. |
2. Simultaneously the air in the annular
space AS around the plunger A? in the larger
cylinder A, which has already been com-
pressed, (.see operation No. 3,) is still further
compressed until it is qupemor in pressure to
the compressed air contained in the annular
spaces around the plunger-rod B? in the

smaller cylinders B, when it passes to the

small cylinders th10uﬂ'h delivery-valves F

(shown separately at Flﬂ“ 5) into the pipes @&,

led through the cold Watel in the eoolmmtank
C. These pipes are fitted with check deliv-
ery-valves G, Fig. 6, at their entrance into

‘the cylinders 'B.
piston A' in the larger cylinder

3. As the.
A descends it compresses the air beneath it
until it is superior in pressure to the air in

the annular space A° around the plunger AZ,

into which space it then passes through a de-
livery-valve II, Fig. 2, and is there Tur ther
compressed dm‘mﬂ' the remai ndel of the down-
stroke.

4. Slmultaneously the compressed air al-
ready in the annular spaces around the plun-
ger-rod B? in the smaller cylinders B is fur-
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ther compressed by the downward stroke of -

the inverted plungers until it reaches the
maximum pressure required,when it is forced

through delivery-valves J, Fig. 7, into a coil

of pipe J'in the coohnﬂ'-t&nk thence ‘passing
through the top of the tank by a pipe J* to
the air-reservoir. Any water that may be

carried -with the compressed air from the

GOI]]pI’GSSIDU‘-G}thGIS is trapped in a sepa-
rator: I{ o
Oil-boxes are cast on the sides of the over-

head circulating-pump casing, and oil-pipes,

each fitted with an independent oil-cock, are
led to the glands of the plungers; which. Wor]{
through the top of the tank. Similar oil
pipes and cocks are provided for lubrieating
the glands of the rods working through the
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“and valves can be readily withdrawn.
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made for dropping oil into the air-suction |
valves for lnbricating the inside of the com-

pressing-cylinders.

A small cock L is provided on a pipe L/,
Figs. 1 and 2, connected to any convement

Supply,fm reg ulatmfr a jet of cold water play-
ing down the hollow casing M throufrh the

eurrents of air drawn into the air- suction
valve A>. |

The air-suction valves A° and the delivery-
valve H, leading to the annular space around
the plunger in the larger eylinder A, are car-
ried in casings M and N, fitted inside the
plunger A? from the top of which the casings
The
delivery-valves F, between this annularspace
and the pipe Gin the tank,are accessible from
the outside of the tank at the top. 'The
check delivery-valves G’ at the other end of
the pipe G and the delivery-valves J, between
the smaller cylinders B and the coils J ', are
accessible from the outside of the tank at the
bottom.

The larger cylinder A is fitted at top and
bottom w1th relief-valves O, which are acces-
sible from the outside of Lhe tank.

Cold water is drawn into the casing D and
hollow plungers when the latter desecend by
the pipe R, Fig. 3, cock R, pipe R? air ves-
sel S, and central pipe S’ past the suction-
valve Q, Fig. 9. When the plungers ascend,
this water is forced into the tank C past the
delivery-valve P, Fig. 8, by the central pipe
T’ of the air vessel T and by the pipe T%, lead-
ing from the latter. The water escapes from
the tank C Dby the pipe V, Figs. 1 and 3,
leaving from its top.
air vessels S and T is to provide an air-cush-
ion which will counteract any shocks caunsed
by the alternate opening and closing of the
valves P and Q.

The glands of all the plungers and rods are
ada,pted for asbestos or similar packing and
are all accessible from the outsule of the tank.

What I claim is—

1. The combinationof a eylinder, a plunger
within the eylinder, a piston fixed to the plun-

ger, two passages through the plunger, two

casings removably fixed in the passages, an
admission-valve at the end of one casing, a
valve at the end of the other casing, an open-
ing from the second valve into the annular
space around the plunger and an escape-

-valve from the annular space.

2. The combination of a cylinder, a hollow
plunger within the cylinder, a piston fixed to
the plunger, two passages through the plun-
oger, two casings removably fixed in the pas-
sages, an admission-valve at the end of one
casing, a valve at the end of the other casing,
an opening from the second valve into the
annular space around the plunger, an escape-
valve from the annular space, a stufiing-box

- fixed to the plunger, a stationary pipe entel-

65 ing the plunger through the stut

ing-box and

means for supplying w_atel to the pipe.
3. The combination of a cylinder, a hollow

The function of the |

plunfrel within the cylinder, a piston fixed to
the plunger, two passages through the plun-
oer, two casings removably fixed in the pas-
saﬂ'es, an admlssmn-valve at the end of one
casing, a valve at the end of the other casing
an opening from the second valve into the an—
nular space around the plunger, an escape-
valve from the annular space, a stuffing-box
fixed to the plunger, a stationary pipe enter-
ing the plunger through the stuffing-box, a
Valve admitting water to the pipe, and an es-
cape-valve from the pipe.
4. The combination of acylinder, a plunger
within the cylinder, a piston fixed to the plun-

er, an admission- valve to the space beneath -

the piston, an escape-valve from it into the

‘annularspace around the plunger,twosmaller

cylinders,aplungerin each, admission-valves
from the annular space around the plunger
of the larger cylinder into the annularspaces
around the plunger-rods in the smaller ¢ylin-
ders, and escape-valves from these spaces.

5. "The combination of a cylinder, a hollow
plunger within the eylinder, a piston fixed to
the plunger, an admission- valve to the space

‘beneath the piston, an escape-valve from 1t

intotheannularspace around theplunger,two
smallercylinders,a hollowplungerin eaeh, adl-
mission-valves from theannularspace around
the plunger of the larger
annular spaces ar ound the plunger-rods in
the smaller cylinders, escape-valves from
these spaces, a stuffing-box fixed to each plun-
oer, stationary pipes entering the plungers
throun‘h thestuffing-boxes, and means for sup-
plymﬂ' water to the pipes.

6. The combination of a e¢ylinder, a hollow

plunger within the cylinder, a piston fixed
to the plunger, an admission-valve to the

space beneath the piston, an escape-valve

from it into the annular space around the
plunger, two smallercylinders, a hollow plun-
ger 1n ea,ch admission-valves from the annu-
lar space around the plunger of the larger
cylinder into the annular spaces around the
plunger-rods in the smaller cylinders, escape-
valves from these spaces, a stuffing-box fixed
to each plunger, a water-chamber, pipes fixed
to the chamber and entering the plungers
through the stuffing-boxes, a valve admitting
water to the chamber, and an escape-valve
from the chamber. -

7. The combination of a cylinder, a plun-
ger within the cylinder, a piston fixed to the
plunger, two passages through the plunger,

an admission-valve at the end of one passage,
‘a valve at the end of the other passage, an

opening from the second valve into the annu-
lar space around the plunger, two smaller
cylinders, a plungerin each, admission-valves
from the annular space around the plunger
of the larger c¢ylinder into the annular spaces
around the plunger-rods in the smaller eyl-
inders, and escape-valves from these spaces.

8. The combination of a cylinder, a hollow
plunger within the cylinder, a piston fixed to

| the plunger, two passages through the plun-

cylinder into the.
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ger, an admission-valve at the end of one pas- |

sage, a valve at the end of the other passage,
an opening from the second valve into the
annularspacearound the plunger,twosmaller
cylinders, a hollow plunger in each, admis-
sion-valves from the annular space around
the plunger of the larger cylinder into the
annular spaces around the plunger-rods in
the smaller cylinders, escape-valves from
these spaces, a stuffing-box fixed to each plun-
ger, stationary pipes entering the plungers
throucrh the stuffing-boxes, and means for sup-
plymﬂ water to the pipes.

9. The combination of a e¢ylinder, a hollow
plunger within the c¢ylinder, a piston fixed to
the plunger, two passages through the plun-
ger, an admission-valve at the end of one pas-
sage, a valve at the end of the other passage,
an opening from the second valve into the an-
nular space around the planger, two smaller
cylinders, a hollow plunger in each, admis-
sion-valves from the annular space around
the plunger of the larger cylinder into the an-
nular spaces around the plunger-rods in the
smaller cylinders, escape-valves from these
spaces, a stuffing-box fixed to each plunger, a
water-chamber, pipes fixed to the chamber and
entering the plungers through the stuffing-
boxes, a valve admitting water to the cham-
ber, and an escape-valve from the chamber.

10. "Fhe combination of a cylinder, a hol-
low plunger within the cylinder, a piston fixed
tothe plunger, an admission-valve to the space
beneath the piston, an escape-valve from it
into the annular space arournd the plunger,
two smaller c¢ylinders, a hollow plunger in
each, admission - valves from the annular

space around the plunger of the larger cylin-
der into the annular spaces around the plun-
ger-rodsinthesmallercylinders, escape-valves
from these spaces, a stufiing-box fixed to each
plunger, stationary pipes entering the plun-
gers through the stuffing-boxes, means for
supplying water to the pipes, a water-jacket
around the cylinders, and pipes in the water-
jacket leading respectively from the exit
from the larger cylinder to the smaller ¢ylin-
ders and from the exits from the smaller eyl-
inders.

11. The combination of a cylinder, a hollow
plunger within the c¢ylinder, a piston fixed to
the plunger, an admission-valve to the space
beneath the piston, an escape-valve from it
into the annular space around the plunger,
two smaller cylinders, a hollow plunger in

each, admission - valves from the annular
space around the plunger of the larger cylin-

der into the annular spaces around 1 the plun-
ger-rodsinthesmaller eylinders,escape-valves
from these spaces, a stuffing-box fixed to each
plunger, a water-chamber, pipes fixed fo the
chamber and entering the plungers through
the stutiing-bhoxes, a valve admitting water to
the chamber, an escape-valve from the cham-

65 ber, a water-jacket around the cylinders, and

pipes in the water-jacket leading respectively

from the exit from the larger cylinder to the |

smaller cylinders, and from the exits from the

smaller eylinders.

12. The combination of a cvhndm a plun-
ger within the cylinder, a piston fixed to the
plunﬂ'el two passages through the plunger,
an admission-valve at the end ol one passage,
a valve at the end of the other passage, an
opening from the second valve into the an-
nular space around the plunger, two smaller
cylinders, a plungerin each, admission-valves
from the annular space around the plunger
of the larger c¢ylinderinto the annular spaces
around the plunger-rods in the smaller ¢ylin-
ders, escape-valves from these spaces, a Wa-

ter-jacket around the cylinders, and pipesin

the water - jacket leading respectively from
the exit from the larger cylmder to the smaller
cylinders, and from The exits fr om the smaller
cylinders.

13. The combination of a cylinder, a hollow
plunger within the cylinder, a piston fixed to
the plunger, two passages through the plun-
ger, an admission-valve at the end of one
passage, a valve at the end of the other pas-
sage, an opening {rom the second valve into
the annular space around the plunger, two
smaller ¢ylinders, a hollow plunger in each,
admission - valves from the annular space
around the plungerof thelargercylinderinto
the annular spaces around the plunger-rods
in the smaller ¢ylinders, escape-valves from
these spaces, a stuffing-box fixed to each
plunger, stationary pipes entering the plun-
gers through the stuffing -boxes, means for
supplying water to the pipes, a water-jacket
around the cylinders, and pipes in the water-
jacket leading respectively from the exit
from the larger cylinder to the smaller cylin-
ders, and from the exits from the smaller cvl—

mders
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14. The combination of a cylinder, a hollow '

plunger within the cylinder, a piston fixed to

the plunger, two passages through the plun-

ger, an admission-valve at the end of one
passage, a valve at the end of the other pas-
sage, an opening from the second valve into
the annular space around the plunger, two
smaller cylinders, a hollow plunger in each,
admission - valves from the annular space
around the plunger of the larger cylinderinto
the annular spaces around the plunger-rods
1n the smaller cylinders, escape-valves from
these spaces, a stuffing - box fixed to each
plunger, a water-chamber, pipes fixed to the
chamber and entering the plungers through
the stufling-boxes, a valve admitting water to
the chamber, an escape-valve from the cham-
ber, a water-jacket around the cylinders, and
pipesin the water-jacket leading respectively
from the exit from the larger cylinder to the
smaller cylinders, and from the exits from the
smaller cylinders.

ROGER WRIGLHT.

Witnesses:
| H. B. NOBLE,
T. D. FENWICK.
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