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Lo all whom it muy concern.

Be it known that I, WiLLIayx BowERs, of
New York ecity, in the county and State of
New York, have invented a certain new and
5 useful Improvement in Gas-Compressors, of
which the following is a specification.

L will describe the invention as applied to
compress ammonia, in connection with refrig-
erating apparatus, and operating on a large

10 scale, as in cooling a meat-packing establish-

ment or a brewery.

My 1mproved compressor is a double acting
pump, standing upright, having a pump-rod
below reciprocated by a steam-cngine or other
It will be understood that I
take mio the pump at each movenment of the
piston up or down, first, the proper volume
ot nncompressed gas, and, second, a small
quantity of o dense inelastic flaid, which I

20 will call ““oil,”” and which performs important

functions. Iirst, it packs the piston and
valves; second, it fills the space remaining at
the end of the stroke, which wonld otherwise
contain elastic gas and involve loss; third, it

25 absorbs the heat of compression, and, fourth,

1t lubricates the rubbing surfaces. This oil
18 forced out with the compressed gas. Tt is
subsequently separated therefrom and cooled
and returned. The oil may be introduced in

30 the proper measure by any orvdinary or suit-

able means, in accordance with the best prac-
tice. |

1 make the pump- piston of considerable
thickness or depth, and provide it with two

35 separate packings, with a considerable space

between them. Inthisspacel provide arcser-
voir extending around and bathine the in-
terior of the eylinder on both the up and down
strokes. On the upstroke this is not im-

40 portant, because the piston is then packed by

a stratum-of oil above the piston; but on the
downstroke this reservoir performs the im-
portant function of insuring that oil, and not
gas, shall be leaked, if, as usual, some leakage

45 exists between the piston - packing and the

cylinder. The gas received and compressed
on the upper side of the piston is delivered
throngh an annular self-acting valve.

gas which 1s received and compressed below
5o the piston is delivered up threugh a selfaet-
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ing valve in the piston, and through a vertical
tube which 1s practically an upward exten-
ston of the piston and reciproeates therewith.
This tube plays through the annular valve at
the upper end of the pump. A sufliciently high
casing or dome is mounted over the eylinder
to allow the play of the reciprocating tube.
The o1l in traversing through the piston sup-
pliesthe annular reservoir. The arrangement

insures that thisis filled with oil at. each down- 60

ward stroke, the surplus being delivered up-
ward through the piston and its tubular ex-
tenston. I provide for reducing the shock
lite to the movement of the annular valve. 1

arrange the passage to allow the oil to be re- (g

ceived at cach downstroke and to flow liber-

ally mto the annular reservoir earried in the

-

piston, while the air or gas whieh it displaces

18 provided with a way of escape unresisted
by the tncoming oil.

The accompanying drawings form a part.of

this specification, and represent what I con-
sider the best means ol earrying out the in-
vention.

Figure 118 a central vertical section on the
angular line «w e 1n Ifig. 2. g, 218 a trans-
verse seetion on the line 2z in Ifig. 1. These
figures show the novel parts.  Ifig. 3 is a side
clevation on a small scale, showing the connee-
tions for operating the compressor.

Similar letters of reference indicate corre-
sponding parts in all the figures where they
occur. |

A 18 the fixed portion of the apparatus, ad-
ditional marks, as A" A’ being used, when nec-
essary, to distinguish specifie portions thereof.

A’ is the upright eylinder; A% a top plate or
upper head, having a liberal central opening.

A’ 1s a top casing; A', alateral nozzle there-

of; A’ a tall dome, and A" a hollow bossheld go

in the central position by vertical webs A’

I 14 the lower 1nduction-valve, and C the
upper induction-valve, performing their or-
dinary functions of admitting the gas alter-
nately at the top and bottom of the cylinder
as the piston reciprocates.

D 1s an annular valve serving to deliver the
gas which 1s compressed on the upper side of
the piston. A deeprim, I), extending up from
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its periphery applies against the correspond- 1oo
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ing surfaces on the webs A’, serving to gnide | not exposed to the force of the jets of oil from
~it. A flangeat the bottom of the boss A’serves | ¢. At each descent of the piston into the oil

as a stop to limit its 1ift.

I is thepiston,certain portions of which will
be desrlgnated when necessary, by additional

marks, as B E*. The piston is made in three

- parts, B’ E* E?, secured together by bolts and
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the head serves,

nuts K to facilitate the pr roduction of smooth
for purposes which will presently

passages,
appear. A tubular attachment, E°, on the
upper side, in line with the axis, plays through
the valve D and through the boss A’ as the
piston reciprocates. An enlargement, I, at
the connection of this tube with the plston
serves as a chamber or cage for a self- acting
valve,G,opening upward, and guided by wings
G’and stem G? in the 0bvious manner.
is a cross-bar, B, which is cast in or otherwise
inserted in the enlargement E°. It serves to
gulde and limit the rise of the valve G, so that
the latter is certain tosink instantly to itsseat
on the termination of the downstroke of the
piston. The pump-rod H. plays through a
stuffing-box in the bottom. . It i1s actuated by
a steam-engine or other suitable means, (not

shown,) with a motion somewhat in excess of
It is connected .

that required for the piston.
loosely to the piston by a stout nicely-finished

head, H’, inclosed within a corresponding

chamber, ¢, in the piston, with liberty to play
up and down therein to a limited extent.
When this rod H moves upward, the head H’
fits tightly against the upper surface of the
chamber e.
during all the later portion of the upstroke,
constituting a tight piston.
portion of the downstroke the piston will be
retarded, and the piston‘rod will move down-
ward farther to the extent allowed by the
head H’. In this condition the space above
1n connection with other pas-
sages, to allow the gas and oil to move upward
through the piston. The passages are pecu-

liarly arranged. Iprovideaconsiderable deep

channel, m, extending around thé exterior of
the piston near the mid-height. This, incon-
nection with the adjacent surface of the cylin-

der A’, forms an annular reservoir, m, which

it 18 des1red to keep supplied with 01] so that
when, by the descent of the piston and the
compresswn of the gas below, there 18 a tend-
ency of the gas to leak upward between the

- piston-packing and the cylinder, such. leakage

53
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will be oil instead of gas. The replenishing
of this hollow ring or annular reservoir m is
effected at each descent of the plston into the
0il in the bottom of the cylinder. Channelse¢’
extend from the bottom of the piston up to the
periphery of the chamber ¢. There are cor-
responding channels, m/, which lead further
upward and outward and downward, as shown

in Fig. 1, and communicate with the hollow

ring m, and form the means for supplying the
oil ab every stroke. 1 provide for the ecasy

escape of the gas,which inthe interim fills'the

ring m and its connected passages, by makmw

passages m’ adjacent to the passages but |

There

The piston and rod movetogether |

During the later:

tight as possible.
“attain this.

which has been previously allowed to accumu-
late in the bottom of the eylinder the o1l 1s,
by the downward pressure of the plston Pro-
jected upward through the passages ¢'.

70

The

jets of oil move by their momentum past the

chamber e, and are deflected outward through
the passagesm’. The oilisthus thrown in lib-
eral quantities into the hollow ring m and fills

1it,while the gas which previously occupied the

space flows inward through the passages m’

| and thus reaches the clmmber ¢ and escapes
up through the valve G.. There is.a packing,

I, fitted in the periphery around the upper
portlon, E, of thepiston. Thereis a packing,
J, fitted in the periphery of the lower porbion;
E’. Thesepackings perform their usual func-
tions, aided by the oil. On the downstroke a
portion of the oil supplied to the annular res-
ervolrm bathes theinteriorof the cylinder and

remains there, followed by the close-fitting

75
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packing I, which 1t aids to make effectual. go

The two constitute a complete stop to the leak-

age of gas npward past the piston during

the downstroke, which is the only period
when the gas tends to so leak. -On the up-

the piston, the oil in m bathes the cylinder,

stroke, besides the oil carried on the top of 953

and a part remains and is followed by the

lower packing. J, which 1t aids to make
tight. Thus the oil in the space m, 1n combi-
nation with the two packings I and J, makes
the piston tight in moving in both directions.
Suitable pipes (notrepresented) admit thin gas
through the valves B and C. 'The cool oil is
injected by pumpsor other means.
sented.) It is received through separate ori-
fices. A suitable pipe 1s also provided to con-
duct away the gas and the hot oil from the
nozzle A% ¥
a steam-engine to reciprocate the pump-rod

H. The movement of the piston-rod up and 1 [o

down within the piston performs an impor-
tant function.

and oil inward through the top of the chamber
e during the descent of the piston. . Sosoon as
the piston has reached its lowest- point and

commences to ascend, there is no longer any

requirement for thls passage. On the con-
trary, it is desirable to make the piston as
The valve G alone might
The firm contact and tight fit of
the upper face of H' with the surface at the top
of the chamber e serves as an additional safe-

guard. FEither alone would make the piston

tight. Both towethel give double surety on
this point.

Theactioninthe lower part of the COMPIressor

is as follows: When the rod H with its head

drawing in the gas through the valve B. The

oil is admitted at the proper time by auy or-

dinary or suitable means. ‘When the piston-

rod H is drawn forcibly downward, the piston
compresses the gas below 1t until it reaches

(Notrepre-

Its descent provides.the ample |
passage 1'equil ed for the movement of the gas -

100

105

Suitable connections are made to

115

120

| H' rises, the valve Gshuts and the pistonrises;
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the requiréd tension, when it will 111t the valve
G and commence to be delivered. The gas
will move apward through the channels ¢, in-
ward through the space.in the upper portion
of the chamber ¢, provided by the sinking of
the head H’, and upward past the valve G, to
mingle with the previously-compressed gas in
the tube I and the connected dome A’ and its

nearthetermination of the downstroke. Then.
all the gashaving been delivered, the oil lying
1n the bottom of the eylinder A’ will be struck
by the piston
passages. In making this amovement the oil
will, by its momentum, be projected upward
through the narrow passaces ¢ into the pas-
sages «', and thence be led outward through
the path represented 11to the reservoirm. So
soon as the oil has filled these Spaces, the re-
mainder of the oil will, like the gas which
has preceded it, move inward through the
top of the chamber ¢, and upward past the

tirely filling it. If there is g large excess
of o1l, some will flow over the top of the tube.
The action on the upper side of the piston
will more closely approximate that of the or-
dinary upright gas- compressor. On the de-
scent of the piston the thin gas will enter
thrvough the valve (,followed by oil to form a
stratum lying on the piston.
the piston the thin gas will Le compressed un-
til it attains the proper tension, when it will
11ft the annular
it to mingle with {he previously-compressed
gas 1n the chamber around and above this
‘alve.  During the last part of the upward
motion the oil will he similarly delivered, con-
tributing to pack the valve D. The rim D
around the valve D shonld be nicely finished
on itg interior to mateh the corresponding in-
ner edges of the webs A7 and form a smootl
guide. This rim should be of so moderate
height that oil will flow inward over i at
each stroke and lie in its interior (o pack
the tube F".

My improved mechanism is simple. The
complexity in the construection of the piston
1nvolves merely additional labor in coring or
otherwise producing and Smoothly finishing
the required passages. The working parts
are very simple.  The oil carried on the up-
per surface of the piston is efficient as a paclk-
g to keep the gus from moving down past
the piston on the upstroke. The liberal sup-
ply of oil earvied in my ring m affords an
equally complete packing of oil to prevent
the gas from moving upward past the piston
when the latter is on the downstrolke. This
Is an important end to be attained. It is im-

intervals. My passages as arranged insure
that this ring and its connected passages are
filled at each deseent of the piston to its low-
est position. By my invention at each de-
scent of the piston a (uantity of oil always

Just sufticient to fill the passages 13 taken up

| . the pressure of the
attachments.  This action will continue until

and thrown up through the same !
- descending

On the rise of |

valve D and he delivered past |

ng leakage,

. construaction and

- do I elaim
portant to renew the supply of oil at short |

from below and conditioned to fill the annu-
lar reservoir m,and it results from, the arrange-
ment that as the pressure below the piston
mereases during the descent of the piston,
pressure is transmitted through the passages
¢ m', and is felt by the oil in the reservoir e,
forcing it outward, so that whatever may be
gas endeavoring to flow
upward past the piston, it will be balanced by
the pressure on the oil, foreing the oil oui-
ward., The oil is certain to stay there,and to
act,in combination with the packing above,to
make the piston absolufely tight during the
motion. There is less pressure on
the oil on the ascending motion; but my in-
vention is of less consequence in that motion,
because there will always be oil standing:
above the piston, which will pack the piston
during that motion. |
Modifications may be made in the formsand

. proportions within wide limits withont de-
- parting from the principle or sacrificing the
valve (¢ into the tube B, partially or en- |

advantages of the invention. The parts of the
piston may be secured together by bolts or
other means, differently arranged. The pis-
ton may be made in a less number of parts.
There may be a greater or less number of the
passages m’ ¢'. The botton of the piston may
be differently shaped. The bottom of the cyl-
inder may be correspondingly shaped or not.
It will be understood that the bottom space,
whatever it may be, is of no effect on the ac-
tion, because it isalways filled with oll. The
upper surface of the head H' bein g spheroidal,
and the adjacent surface of the chamber ¢ be-
Ing similarly shaped and both smoothly fin-
ished, the piston may rock slightly or the pis-
ton-rod be a little out of line without 1mvoly-
this feature may be varied.
Simply plane or conical surfaces will serve,
but not as well.

Parts of the invention may be used without
the whole. The same construction and ar-
rangement of the passages to supply oil to the
annular reservoir m may be used with a single-
acting compressor. TInstead of separate pas-
sages m°, I can attain substantially the same
cffect by making these passages in one with
the passage w’.  In such ecase the oil thrown
up from the passages ¢ will wove outward
through the passages w’, but will OCCUpy only
half or three-fourths of the width of the latter,
leaving a portion of the passage i’ to serve as
a vent for the escape of the gas. I prefer the
proportionsexactlyasshown.

I do not claim, separate] ¥, a piston-rod hav-
ing a head allowed to move in a piston, nor a
tubular extension for delivering below the Pi8s-
ton through the top of the cylinder; neither
an oil-chamber between packings
Independent of the mode of Supplying it, or
the mode described of supplying an oil-chan-
ber by taking up oil at each descent of the
piston, irrespective of its application to a

double-acting compressor,
I claim as my invention—
1. In a double-acting gas - compressor Lhay-

go
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ing an upright cylinder, A’,; and a piston, I,
having two packings, I and J, and an annular

oil-reservoir, m, between them, the passages

¢ w/, arranged as shown, so as to take in oil
from a reservoir below at each descent of Lhe
piston, and thereby suppi y the reservolr m, as
herein specified. | -
2. In such gas- compressor, the piston B,
having the passages ¢ m’ #* arranged as shown
relatively to each other and to the annular
reservoir m and discharge-chamber ¢, so as to
afford a clear space for the escape of gas
through the passages m*, while the 0il 1s re-
ceived through the passages ¢ m’, all substan-
tially as and for the purposes herein specified.
9 "The double-acting gas-compressor de-

- 350,862

t seribed, having a piston, L, with the chamber
¢, as shown, in combination with the cylinder

A’, and with the piston-rod H and 1ts head H’,
2llowed to move to a limited extent in said
chamber,

tion as herein specified. | |
In testimony whereof I have hereunto set
my hand, at New York

, and with the tubular extension I
‘and valves D and G, arranged for joint opera-

city, New York, this

20

16th day of November, 1885, in the presence

witnesses. _
~ WILLIAM BOWERS.
Witnesses: | |

of two subseribing

CHARLES R. SEARLE, L

MARRIENE ISLIISON.
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