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To all whom it may concermw:
Be it known that I, PAUL I. SCHMALTZ, a

- subjeet of the Germa,n Emperor, residing in
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Hamburg, in the Empire of Germany, have
invented certain new and useful Improve-

ments in Compression and Vacuum Pumps,

(for which I have obtained Letters Patent
of Germany, No. 61,104, dated June 14, 1891,
and No. 64,656, dated February. 6, 1892,) of

which the following is a specification.

This invention relates to certain improve-

ments in the lubricating and sealing of com-
pression and vacuum -pumps. Heretofore
different methods were used for removing the
heat of compression in such pumps, namely,

first, the eirculation of a lubricating liquid of

low temperature with the gases through the

-eylinder of the pump; secondly, the injection

and evaporation of some portion of a lique-
fied refrigerating medium at the inside of the
COMpressor; th1rd1y, the cooling of the out-
side of the compressor by water, which is
sometimes assisted by the cooling of the inte-
rior of the piston that 1s closed toward the
walls of the compressor.

Thisinvention is designed to effect the seal-
ing and lubricating of the walls of the com-
pressor-cylinder a,nd of the piston and piston-
rod, and it consists in arranging the piston
with one or more chambers which are open

toward the walls of the compressor but in-

cased by the piston-rings, and in keeping the
space in these chambers filled with the cooled
lubricating liquid and renewing the latter

while the plston passes overone ormore ports

in the walls of the compressor. The lubricat-
ing liquid absorbs, during the up and down
stroke of the piston, the heat of compression

which has been transmitted to the walls of
the cemplesser-cyhndel and affords ample
lubrication while it cannot detract from the

efficiency of the compressor as very little of

.~the lubricating liquid is carried off with the

gases 8o as to exe1t an injurious influence in
its further passage through the refrigerating
plant. The labricating dI]d coohnu of the
- piston-rod is effected by a clreula,tmw portion
of the lubricating liquid through one or more
chambersin the stufﬁnﬂ' -box of the piston-rod.
The invention censi,sts next of certain de-
tails.of construction which will be fully de-

L

sembed heremefter and ﬂnelly pointed out in
‘the claims. |

In the accompanying drawings, Figure 1
represents a side-elevation, pa,rtly in eeetlon,
of a refrigerating plant, Wthh shows also the
connection of the compressor with the cool-

ing-tank for the lubricating liquid. Fig. 2

shows a side-elevation of a horizontal com-
pression or vacuum-pump with my improved
means for lubricating and sealing the piston
aud piston-rod of the same. - Fig. 3 is a ver-
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tical longitudinal section of the pump, shown '

in Fig. 2. Figs. 4, 5 and 6 are vertical trans-
verse sections, respectively on lines 4, 4, 5, 5

‘and 6, 6, Fig. 3; and Figs. 7 and 8 are verti-
cal transverse sections of a vertical gas-com-
pressor, taken on planes at right-angles to

each other. Kig. 9 is a vertical central sec-

‘tion of an upright gas-compressor, showing a

modified arrangement of the liquid-supply
valves. Ifig.10isahorizontal section through

‘the compressor-cylinder and. piston, on line
10, 10, Fig. 7; and Figs. 11, 12 and 13 are de-
tail side-views showmn‘ dlﬂferent forms of plS-

tons.
Similar lette1s of reference 1ndleate corre-

‘sponding parts.
C in the drawings represents a compressor,
-which may be of the horizontal or vertical
- type, P a circulating-pumyp for the lubricat-
‘ing liquid, which pump is connected with the
:compreesm cylinder and with a cooling-tank

T for the lubricating liquid, the upper end of
the tank being conneeted bV a pipe with the
COMPressor. |

S S’ represent separators which are mter—

and the condenser and refrigerator, one of
said separators serving for collecting the liq-

uid carried along with the gases, the other

for collecting the liquid deposited on the in-
side of the coils of the refrigerator, which is
produced by means of a reversing-device R,
shown in Fig. 1. This revere1HO*-deV1ce is fully
described and claimed in & separete applica-
tion, Serial No. 411,863, filed November 14,
1891.
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| posed respectively between the compressor

90

95

The separators S8" are connected with

the tank T for thelubricatingliquid by means =

of valved GOH]lthII]U‘-plpeS S0 as to conduct
the liguid from time to time to said tank,

I00

or they may be emptied directly by drewing '
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at proper intervals of timme.

The lubrication of the compressor-walls is
produced by arranging in the piston B a
chamber or chambers b, which are open to-
ward the walls of the compressor, but which
are inclosed toward the interior of the com-
pressor-cylinder A by piston-rings b’. The
chambers in the piston B are supplied with
a lubricating liquid by the circulating-pump
P, or by gravity if the cooling-tank 1s ar-
ranged at a higher elevation than the com-
pressor, The pump I’ is connected by a sup-
ply-pipe d with oil-channels d’ that communi-
cate with the interior of the compressor-cyl-
inder by means of ports a a which are ar-

ranged with or without valves according to |

the length of the chambers in the piston B.
The oil-channe's d’ are also connected by
channels d* with one or morée chambers ar-
ranged in the stuffing-box Cof the piston-rod
D, the eylinder A having also outlet-ports a’
through which the lubricating-liquid leaves
the chamber or chambers in the piston, it be-
ing then returned by a suitable pipe d® into
the cooling-tank by the circulating-pump or
by pressure, as the case may be. When the
ports are not provided with valves, the pis-
ton-chambers have to be long enough so as
to establish the regular supply of the lubri-
catingliquid during the strokes of the piston,
while when the ports are valved, they are
made to open for the period during which the
chambers of the piston are opposite the ports,
the ports being kept open as long as the pis-
ton isin connection with them. 1It1isevident
that this arrangement may be used with sin-
ole-acting or double-acting compressors, both
of the vertical and horizontal type, also with
single-acting compressors of the box-type in
which latter type the lubricating liquid 1s

- conduected from the piston-chambers through

45

an overflow-channel into the ecrank-pit orinto
a special collecting chamber. '

The compressor-cylinder A is preferably
provided with cushioned safety-heads A" near
the outlet-valves for the ecompressed gas, so

as to prevent aceidents which might becaused

by drippings of the lubricating liguid pass-
ing between the walls of the compressor-cyl-

inder and the piston-rings, said safety-heads

55

yielding sufficiently to permit the accumula-
tions to escape. In a horizontal compressor
the safety-heads A’ are arranged at both ends
of the eylinder A and cushioned by means of
high pressure gas which is conducted into the
hollow safety-heads by suitable ducts a® con-
nected with the pressure-side of the com-

- pressor, as shown in Fig. 3. The safety-head

- O¢
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A’ adjacent tothe stuffing-box of the piston-
rod is not effected by the spring in the latter,
which spring serves merely for exerting a
pressure on the packing of the stuffing-box,
as thecushioningof thesafety-headisentirely
accomplished by the high pressure gas in the
same. .

off the lubrieatiﬁg liquid collected in the same

504,004

The gasinlet and outlet valves are arranged,
whenever possible,in one casing with one port
in cominon, which arrangement permits the

~drippings to fill this port on the discharge-

| ]
1
4

stroke, and empty back into the compressor
during the suction-stroke of the piston, as
shown in Fig. 9. Some of the drippings pass
by, even with the best of constructions, and
thisgquantity will besufficient to stop the clear-
ances effectively. | | -

The lubrication of the piston-rod is effected
by introducing a portion of the liquid from
the cooling-tank into a chamber of the stu ff -
ing-box, or by introducing the liquid after it

has passed through the chambers of the pis- .
‘ton where it has become heated to some ex-

tent and most of the gases have been driven
off from the liquid by such heat, into the
chambers of the stuffing-box.
rangement is to some extent a safety-guard
against the escape of gases which are ab-
sorbed by thelubricating liquid and of which
a small portion always escapes througzh the
stuffing-box of the piston-rod. The lubrica-
tion of the piston-rod can also be effected by
a chamber which communicates with the in-
side of the compressor, whereby a portion of
the liquid will always surround the piston-
rod. | S

In the compressor shown in Kigs. 2 to 6,
the cylinder A is arranged in a horizontal po-
sition and provided with two inlet-ports «
and two outlet-ports o’ for the lubricant,
two on each side of the vertical plane of the

cylinder, which ports communicate with a

circumferential chamber at the middle part

The latter ar-
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of the piston'B as the same passes over said -

ports. The supply of liquid to the ports and
piston "is regulated by means of oscillating

valves e e that are operated by a suitable

valve-gear connected with an eccentric on the
driving shaft, as shown in Iig. 2.
liquid is supplied from the cooling tank to
the supply-port ¢ at one side of the center of
the cylinder and into the annular circumfer-
ential chamber of the piston as the same
passes over said port. The liquid by the ac-
tion of the pump passes then around the pis-
ton, takes up the heat of compression and

‘passes out through the discharge-ports o at
the.other side of the center of the cylinder to

the return-pipe d® for the heated liquid.
When the piston arrives at the other end of
the eylinder A, the liquid passes through the
longitudinal channel f and the second inlet-

port ¢ of the piston and into the chamber of

charge-pipe d* to the tank T.
passes through the connecting-pipe f* to the
channel d* that communicates with the an-

the same, passing out through the port o/, a

105

‘The cold

1I0
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second longitudinal channel f’ and the dis-

The liquid

nular chamber in the stuffing-box C of the
piston-rod D, as shown clearly in I'igs. 3 and
5, whenever the piston isnotin position over
the inlet and outlet-ports @ a’. The liquid

125

I is returned through a second channel d* pipe -




- IQ

d? to the cooling-tank. -

504,004

73, longitudinal channel 7’ and return- -pipe

tion of the hquld supply-valves is so timed
that the ports of one valve are open so as to
supply oil to the piston when the same ar-

‘rives at one end of theeylinder,during which

time the ports of the second valve are elosed,
while when the piston-rod is at the other end
of the cylinder the ports of the valve at that
end are open so as to supply cold liquid, in

which position the ports of the first valve are

- closed toward the cylinder but open toward

20
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the ports of the second valve.
The connecting-channels and valves for

supplying the 11q111d to the annular chamber:

of the piston and to the chamber of the pis-
ton-rod are clearly shown in Figs. 3, 4,5 and
6, the liquid in said chambers taking up the
heat of compression from the walls of the
compressor-cylinder and the piston while si-

- multaneously lubricating and sealing the pls-

ton and the piston-rod. .

In compressors of the vertical type, such as
are shown in Figs. 7, 8§, and 9, the liguid is
supplied and discharged through vertical
channels g g’ in the wall of the compressor-
cylinder, one of said channels being connect-
ed at its upper end with the pipe d that con-
ducts the cold liquid from the cooling-tank
to the piston, while the other channel is con-

nected with the pipe d° that conducts the.
heated liquid back to the cooling tank. The |}

lower ends of the channels gg” are connected

with a chamber ¢® in the stuffing-box of the

piston-rod, as shown clearly in Kigs. 7 and 9.
The inlet and outlet-ports a a” are arranged

at diametrically opposite points in the cylin-

der, which ports are either closed by means

~ of slide-valves & h’ that are operated by a

40
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suitable valve-gear operated by an eccentric
on the driving-shaft, or by puppet-valves 724/,
as shown respectively in Figs. 7 and 9. "In
either case the lubricating liquid is supplied
to the chamber b arranged at the interior of

the piston B, the cold liquid being injected.

at one side into the piston, while the heated

liquid is ejected at the opposite side of the
same and then returned to the cooling-tank.
The course of the lubricating lignid is indi- |
cated by arrows in the different figures, the
liguid moving in a contlinuous current from-

the supply-pipe through the main-channel, it

being intermittently deﬂeeted in its course

first through the chamber of the piston, then
forced throuah the chamber in the stuffing-
box, then through the piston when it arrives
at its second position,then again through the
stuffing-box, &e.
from the coollnﬂ"—tank under pressure through
the oil-channels, it e

tity of liquid in the piston so as to eject the

same and producethereby the quick exchange

of the cooled liguid with the ‘heated liquid,
which would otherwise not be possible owing
to the short duration of the connection of the

~The osclllatmg mo-

As the liquid is econducted |

fects asudden but fmm-.
ble action on the comparatively small quan-

piston with the supply and discharge-ports o

¢’ in the cylinder. As the liquid is moved

by the. circulating-pump under pressure and

under exclusion of the atmosphere through
thesupplyand discharge-channels of the com-

pressor-walls and through the chambersof the
piston and stuffing box of the piston-rod, the

effective cooling, lubricating and sealing of
the compressor-walls, safety-heads, piston and

| piston-rod are accomplished. The heat of com-

pression 18 therefore effectually taken up and
the loss of liquid considerably decreased, as

{a much smaller quantity of the same is car-

ried along by the gases to the other parts of

the refrigerating-machine, while there is a
comparatively smaller loss of gas by leakage |
to the atmosphere.

Wnatever liguid 1is car-
ried along by the gases is collected in the sepa-

' rators S & and returns by pipe-connections
| to the compressor and eoolmﬂ'-tank as shown

in Fig. 1. In this eonneetlon 1t may be stated
that byﬁ “lubricating liquid” any suitable
lubricating-oil or a mixtare of oil with other
lubuca.nts or with a refrigerating-liquid,

75

30

00O

which latter would expand in the piston and

would be pumped off by an aumlmry pump,
is meant.

Tn connection with the coohnw-aetlon of the
liquid, a liquid-refrigerant may be injected
into the c(Jmpression-space of the eylinder, so

as to produce the cooling of the vapors, and:

it may also be injected intermittently or con-

tinuously in the suction-space of the cylin-

der, so as to reduce the pressure on the valves

COMPressor. -

95.

100

-and cool off the heated gases in and near the o

The term ¢ chamber or chambers” of the
piston is intended to comprise the interior

chamber or chambers and the exterior annu-

t lar chamber, or a number of smaller annular

chambers, as shown respectwely in. the de-
tail Figs. 11 12 and 13. -
Having t]lll::: desceribed my mventlon what

I claim as new, and desire to seeure by Let-.

ters Patent, is—

1. The eombma,tlon in a compressmn or
vacuum-pump, of a pump cylinder having
supply and discharge channels, inlet ports for
the lubricating ligquid on one side and outlet
ports for the lubricating liquid on the reverse.
side thereof, a piston having a chamber which

18 open toward the walls of the pump, and a

stuffing-box for the piston-rod having a cham- -
“ber connected with the supply and discharge

[05

110

115

channels, whereby the lubricating liquid is -

supplied to the piston, pump and piston-rod,

substantlally as set forth

.-The combination in a compressmn or

Vaeuum-pamp of apump cylinder having in-
let ports for the lubricating liquid on one side

and outlet ports for the lubrlcatmg liquid on.

the reverse side thereof, a piston having a

125

chamber open toward the walls of the cylm- .

“der, supply and discharge channels for the

lubricating liguid &rranged Tespectively on

each side of the pump, longitudinal channels

I30
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connecting the ports on one side with each | bricating medium is supplied to and returned

other and with the channels on that side, and .
valves for opening and closing said ports in- |

termittently, substantially as set forth.

3. The combination, in a compression or
vacuum-pump, of a pump cylinder having in-

let ports forthelubricating liquid on oneside,

outlet ports for the lubricating liquid on the
i dium, a channel or port in the compressor

reverse side thereof, a piston having one or
more chambers open toward the walls of the
cylinder, supply and discharge channels for
the lubricating liquid arranged respectively

on each side of the pump, longitudinal chan-

nels connecting the ports on one side with
each other and with the channels on thatside,

valves forintermittently opening and closing

the ports,and a valve gear for operating sald
valves, substantially as set forth.

4. The combination, in a compression or
vacuum pump, of a pump eylinder having in-
let ports for the lubricating liquid on one side,
outlet ports for the lubricating liquid on the
reverse side thereof, a piston having one or
more chambers open toward the walls of said

“eylinder, supply and discharge channels for

the lubricating liquid,a chamber in the stuf-
fing-box of the piston-rod, channels for con-
necting said chamber with the supply and

discharge channels of the liquid supplied to-
piston, valves for said ports, a cooling

the
tank for said liquid, and pipes for connecting
the tank with the supply and discharge chan-

nels of the pump, substantially as set forth.

5. The combination, in a compression or
vacuum-pump,of a pump eylinder, inlet ports

for the lubricating liquid on one side, outlet

ports for the lubricating liquid on the reverse

- side thereof, a piston having one or more

40

45

chambers open toward the walls of said cyl-
inder, supply and discharge channels for the
lubricating liquid, hollow cushioned safety
heads at the ends of said cylinder, and ducts,
as a?, leading from the pressure side of the
compressor to the hollow safety heads.

6. In a compression or vacuum pump, the
combination of a piston having closed ends
and provided with a eircumferential cham-

 ber, a receptacle for a lubricating medium

55
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provided with a cooling device for said lubri-
cating medium, a channel or port in the com-
pressor wall through which said lubricating
medium is supplied to said circumferential
chamber, and adjunctive connections where-
by said lubricating medium is supplied to
said circumferential chamber. |

7. In a compression or vacuunm pump, the
combination of a piston having closed ends
and provided with a cirecumferential cham-
ber, a receptacle for a lubricating medium,
means for circulating said lubricating me-
dium, a separator for separating said lubri-
cating medium from the gas of the pump,
channels or ports in the compressor walls
throughwhich said lubricating medium passes
to and from said circumferential chamber,
and adjunctive connections whereby said lu-

-l

from said circumferential chamber.,

8. In a compression or vacuum pump, the
combination of a piston having closed ends
and provided with a circumferential cham-

ber, a receptacle for a lubricating medium, a

stuffing box for the rod of the piston pro-
vided with a chamber for the lubricating me-

wall through which said lubricating medium
is supplied to said circumferential chamber,
and adjunctive connections whereby said lu-
bricating medium is supplied to the chamber

of the stuffing box and to the circumferential
| chamber.

7¢
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So

9. In a compression or vacuum pump, the

combination of a piston provided with a cir-
cumferential chamber, channels or ports in
the compressor walls through which a lubri-

cating medium is supplied and discharged to
and from the chamber of said piston, and

valves by which said channels or ports are
intermittently opened and closed as said pis-
ton 18 moved.,

10. In a compression or vacuum pump, the
combination of a piston with closed ends and
provided with a chamber opening to the wall

of the compressor, inlet and outlet ports in

the compressor for a lubricating medium,sup-
ply and discharge channels for said Iubricat-

ing medium, a stuffing box for the rod of the

piston provided with a chamber, channels for

connecting said chamber of the stuffing box
with the channels of the lubricating medium
supplied to the piston chamber, valves for
said inlet and outlet ports of the compressor,
a cooling tank for said lubricating medium,
and pipe connections between said cooling
tank and the supply and discharge channels
of the pump. - o

11. The combination, of a compression or

vacuum pump, & piston having a chamberin

the same, said chamber being open toward
the walls of the cvlinder, inlet ports for the

lubricating liquid on one gide of the cylinder, -

outlet ports for the lubricating liquid on the
reverse side thereof, supply channels for con-
ducting the liquid to the inlet ports, discharge
channels for the outlet ports, longitudinal
channels for connecting the ports and chan-
nels on one side, a stuffing-box around the
piston-rod, a chamber therein, channels lead-

ing to said chamber, and connecting pipes.

connecting the channels leading to said cham-
ber, with one of the supply and discharge
channels, respectively, substantially as set
forth. |

12. The combination, of a compression or

vacuum-pump, a piston having a chamber in
the same, sald chamber being open toward

the walls of the eylinder, inlet ports for the
lubricating liquid on one side of the cylinder,

90
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outlet ports for the lubricating liquid on the

reverse side thereof, supply channels for con-
ducting the liquid to the inlet ports, discharge

channels for the outlet ports, longitudinal

I30
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channels for connecting the ports and chan-| In testimony that I claim the foregoing as 1o
nels on one side, a stuffing-box around the | my invention I have signed my name in pres-
piston rod,a chamber therein, channelslead- | ence of two subseribing witnesses. |

ing to saild chamber, connecting pipes con-|{ _ ' - ¢ e

necting the channels leading to said chamber | | PAUL I. SCHMALTZ.

with one of the supply and discharge chan-| Witnesses:

nels, respecfively,and valves for opening and H. KRAMER,

closing said ports intermittently, substan-] Baumstr.,

tially as set forth. ' o l MAX WISs.
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