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To all whom it may concern: - | vation and partly in vertical section, on a
Be it known that I, WiLLiaM J. FRANCKE, | plane transverse to the axis of the shaft of a
a clbizen of the United States, residing in New compressor which embodies the invention.
Brunswick,county of Middlesex, State of New Fig. 2 is a view of the same, partly in eleva- 53
5 Jersey, have invented certain new and useful | tion and partly in vertical section, on a plane
Improvements in Compressors, of which the | at right angles to the plane of section of Fig.
following is a specification, reference being [ 1. Tig. 3 is a detail view of the discharge-
had to the accompanying drawings, forming | valve, showing the same open.. | |
a part hereof. ) - The compressor illustrated in the drawings 6o
1o This invention relates to compressors for | 1s represented as having three cylinders ar-
alr and gases, such as are commonly employed | ranged about a common crank-shaft A and
in the arts; and it has for its general object | secured to the crank-casing B, which forms a
to improve the construction of such com- | partof the base B’ of the compressor. It will
pressors, so that they may be run at higher | be understood, however, that the compressor 65 o~
15 speed and shall have greater capacity and so | ‘may have a greater or smaller number of cyl-
that they shall be noiseless in operation. inders. Theseveral pistons are connected to -
ihe invention is more particularly con- | the common crank-pin A’ by pitmen D in any
cerned with the construction, arrangement, | suitable manner. | .
and operation of the suection and discharge | -EKach piston E is preferably formed, as 70
2o valves, the object being to secure a large area shown, as an ordinary hollow trunk-piston
of opening with a small lift and rapid open- | with packing-rings e. In the inner end of
Ing and closing at the ends of the piston- | each hollow piston is placed a thrust-block
stroke, whereby the efficiency of the com- | i, formed t0 receive about half of the di- |
pressor is increased. : ' ameter of the cylindrical head D*? of the cor- 7
25 It 1s farther concerned particularly with responding pitman. A two-part bearing-
the lubrication of the various working parts | block E2, embracing somewhat less than half
of the compressor, the circulation of the lu- | of the diameter of the head D= 1is placed
bricant, and the relation of the lubricant to | within the hollow piston outside of the head
the operation of the valve, the objects being | D? and is held agalnst the same by a threaded 8o
30 to provide for distribution of the lubricant | ring K¢, which engages the end of the hollow
inder proper pressure at different points and | piston. To take up wear between the head
to cushion the valves in their movement. At- | of the pitman and its bearing in the piston,
tention hasalso been given to the bearings in | itissimply necessary to advance the threaded

order to facilitate taking up wear and to pre- | ring slightly. 85
35 vent the escape of gas without producing un- The outer end of each cylinder F is covered
due friction on the working parts. by a head I', in which are formed the con-

Other features of the invention will be re- | centrie suction and discharge valve ports.:
ferred to hereinafter. It will be understood By forming these valve-ports concentrically
that while the several features of the inven- | it is possible to give them relatively large go

40 tion hereinafterreferred to have been devised areas, so that the lift of each valve shall be
with especial reference to their use in com- proportionately small. Theannular suction-
pressors nevertheless some of such features | port G is connected by a passage G’ with the
are capable of usein other machines or forms | crank-casing, which the gas or alr enters at
of apparatus and that it is not intended to | any convenient point from its source of sup- g3

45 restrict the invention as to such features to | ply. The end of a sleeve G within the cyl-
the particular type of machine or apparatus | inder forms a valve to close the suction-port,
in which they are herein deseribed as em- | said sleeve forming a longitudinally-movable
bodied. | lining for the cylinder and within which the

In the accompanying drawings, in which piston moves, said sleeve being moved to a 160
50 for purposes of explanation the invention is | limited extent by the friction of the plston or
illustrated, Figure 1 is a view, partly in ele- | by the pressure of the suction-gas, or by both.




10

20

3°

»

It will be evident that at the instant the pis-
ton commences its suction-stroke the sleeve
will move with it by friction or, being re-
leased, will move under the pressure of the
suction gas or air, if it be under pressure, to
open the suction-valve, and that at the in-
stant the piston commences its compression-
stroke the sleeve will be moved with the pis-
ton by friction to close the suction-valve.
The central discharge-port H is connected by
snitable passages with thecommon discharge-
pipe II' and is closed by a valve H° 'The
valve is lifted by the pressure of the gas or
air during the compression-stroke of the pis-

ton and falls again to its seat by gravity or |

the action of a spring the instant that the
piston commences its suction-stroke.

The lubricating-oil, which is introduced
into the circulating system at any convenient
point, collects in the bottom of the crank-
casing, enters the lower cylinders through the
suction-passages G', and is forced with the
cas into the discharge-pipe and through an
oil-separatorI. Fromthelatterthe oil passes
through suitable passages under the dis-
charge-pressure of the gas or air to an an-
nular channel or chamber /', formed in the
head F’ around the enlarged upper portion
h? of the discharge-valve H? 'The valve has
a snug fit within the bore of the head I, and
slichtly below the oil-chamber ' is formed a

shoulder f?, the location of the shoulder /=

35

40
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being such that when the valve rests on its
seat a space is left between the shoulder f~
and the shoulder formed by the enlarged
upper part A?of the valve. This very nar-
row space is filled with oil under discharge-
pressure, and the very small quantity of oil
therein serves to cushion the valve as it re-
turns to its seat and must escape around the
valve before the latter actually rests upon

its seat. The valve thus cushioned is abso-

lutely noiseless in operation. The oil which
escapes in the manner deseribed serves also
to lubricate the valve. Oll from the separa-

tor also passes through a suitable pressure-

reducing valve (indicated at G°) to an annu-
lar oilchannel or chamber G* whichis formed
between a shoulder ¢g? and a shoulder f° on
the cylinder ¥. This oil channel or cham-
ber G?is filled with oil under approximately
suction-pressare, (through the action of the
pressure-reducer G%) which cushions the cyl-
inder-sleeve G° as it reaches the limit of its
movement to open and shut the valve, since
it must escape between the sleeve and the
cylinder.
any ordinary construction; but by preference
the chamber on the upper side of its dia-
phragm is connected by asuitable pipe with

- the suction side of the compressor, so that

the. pressures on opposite sides of the dia-
phragm shall be nearly balanced, and a
spring ¢? is applied to the upper side of the
diaphragm with an adjusting-screw g*, so that
the action of the pressure-reducer may be

The pressure-reducer may be of |

all

:

677,508

controlled and regulated. By such means
the pressure on the oil in the chamber G*1s
permitted to be a little greater than the suc-
tion-pressure and balances to some extent
the weight of the cylinder-sleeve, so that the
suction-port is thereby closed more quickly
when the piston commences its compression-
stroke.
the pressure to regulate also the lift of the
suetion-valve, as well as the volume of the
oil-cushion. The oil which escapes around
the sleeve passes into a channel f* in the

“eylinder - wall, from which it is distributed

through suitable conduits /° and j° to the
main bearing and the crank-pin. From the
bearing and crank-pin and other parts 1t
drips into the crank-casing and is agaln

caused to circulate 1n the manner already de-

scribed. The reducing-valve ¢°, moreover,
acts as a check-valve when the suction-valve
is open, forcing the oil in the cushion G
through said tubes or conduits > f° to the
main and crank-pin bearings.

For the purpose of rendering tne action of
the compressor automatie, so that 1t will run
without a load whenever the pressure in the
receiver reaches a predetermined degree, the
receiver (indicated at K) is connected to the
oil channel or chamber G*through a check-
valve k&, which is set to open when the pres-

| sure in the receiver reaches the predeter-

mined degree, so that the pressure in there-

ceiver shall then act against the under side of

the suction-valve or cylinder-sleeve G* and

1t is also possible by so regulating

70
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hold the valve against its seat, thus shutting

off the supply of gas or air to the compressor
and permitting the latter to run idle until
such time as the pressure in the receiver falls

“again below the predetermined degree and

105

the suction-valve isagain permitted to open.

The connection from the receiver to the oil
channel or chamber is preferably effected at

the lowest point of the receiver, so that any

oil therein shall be returned to the circulat-

‘ing-piston and at a point in the oil conduc-

tor or passage between the pressure-reducer
G? and the oil channel or chamber.

In addition to the advantages in operation

already described it will be evident that by
the removal of the head I’ and the supple-
mental cap F? the valves are made easily ac-
cessible for inspection and repair. The cyl-

11O

115

inders may be provided with water-jackets

77, as usual, and the water-jackets of the sev-
eral cylinders may be connected by channels
73, formed in the crank-casing, for the circu-
lation of the water from one to another.

It will be obvious that various changes in

details of construction and arrangement may

be made without departing from the spirit of

‘the invention and that some of the features

of improvement are capable of use in other
kinds of machines or apparatus than that
shown and described herein, wherefore the
invention is not to be limited to the precise

120
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construction and arrangement shown and de-
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677,503

scribed nor to the application of the several
features together to a machine of the charac-
ter referred to. |

I ¢laim as my invention—

1. The combination with the piston, and its
cylinder having an annular valve-port in its
head, of an open-ended sleeve surrounding
the said piston and in frictional contact there-
with for operation thereby to open and close
sald valve-port; correspondingly-opposed an-
nular shoulders being formed on the eylinder
and sleeve between their ends and between

which is formed a closed cushion-chamber,

and a fluid-supply for said chamber; substan-
tially as deseribed.

2. The combination in a compressor with
the piston, its cylinder, an annular suction-
valve port and a discharge-valve port in the
cylinder-head, and a discharge-valve, of an
open-ended sleeve-valve surrounding the pis-
ton and operated by the friction thereof, to
control the suction-port, a closed annular
cushioning-chamber between the adjacent
walls of said sleeve and eylinder to cushion
the return movement of the sleeve, and an
oll-separator, a pipe connecting the separa-
tor with the discharge side of the eylinder-
head, and an oil-pipe leading from said sep-
arator to the said cushioning-chamber; sub-
stantially as described.

5. The combination in a compressor with
the piston, its cylinder, an annular suection-
valve port and a discharge-valve port in the
cylinder-head, and a discharge-valve, of an
open-ended sleeve-valve surrounding the pis-
ton and operated by the friction thereof to
control the suection-port, a closed annular
cushioning-chamber between the adjacent
walls of the said sleeve and cylinder to cush-
ion the return movement of the sleeve, an oil-
separator, a pipe connecting the separator
with the discharge side of the cylinder-head,
an oil-pipe leading from the separator to the
cushioning-chamber, and a reducing-valve in
said oil-pipe and having controlling means
whereby the pressure exerted in the cushion-
Ing-chamber on the sleeve-valve may be in-
creased beyond the suction-pressure under
which the machine is operated and thereby
toclose thesuctionsleeve-valve, substantially
as described.

4. In a compressor, the combination with
the cylinder, the piston, the crank-shaft to
which said piston is connected, an annular
suction-valve port and a discharge-valve port
at the outer end of the cylinder, a discharge-
valve, an open-ended sleeve-valve surround-
ing the piston, a closed annular enshioning-
chamber for said sleeve between it and the
cylinder, an annular oil-passage in the cyl-
inder near its inner end and covered by the
said sleeve and pipes or passages leading
from said annulav oil-passage to the bearing
of the crank-shaft and erank-pin, of an oil-
separator connected with the discharge side
of the cylinder, a pipe leading from the oil-

3

a fluid-pressure regulator in said pipe; sub-
stantially as described. |

5. The combination, in a compressor with a
cylinder having avalve-seat, aboreto receive
and support the valve and provided with an
annular shoulder, of a valve having a snug
1t in said bore and having a shoulder form-

ing with the first-named.shoulder, a cushion-

ing-chamber, and an oil-circulating system
including the suction and discharge passages
and having a pipe or passage connecting it
with the cushioning-chamber, substantially
as described. |

6. In a compressor, the combination with
the cylinder, the piston, the erank-shaft to
which said piston is connected, an annular
saction-valve port and a discharge-valve port
at the outer end of the eylinder, a discharge-
valve, an annular cushioning-chamber be-
tween the stem of said valve and its casing
and comprising opposed shoulders on the two
above the inner working face of the valve,
an open-ended sleeve-valve in said cylinder,
a closed annularcushioning-chamber for said
sleeve between it and the cylinder and com-
prising opposed annular shoulders, an annu-
lar oil-passage in the eylinder near its inner
end and covered by the inner end of the
sleeve-valve, and pipes or passages leading
from said oil-passage to the crank-pin and
bearing, of an oil-separator connected with
the discharge side of the cylinder, an oil-pipe
leading from the oil-separator to the cushion-
ing-chamber of the sleeve-valve and provided
with a pressure-reducing valve, and a pipe
leading from thesaid oil-pipe to the cushion-
ing-chamber of the discharge-valve; substan-
tially as described.

7. The combination with the cylinder, its
piston, and the annular suction-valve port, of
a sleeve-valve surrounding the piston and

controlling said suction-valve port; the ¢ylin-

der and sleeve-valve being provided between
their ends with opposed shoulders forming
a cushioning-chamber for said sleeve in its
return movement, of an oil-separator con-
nected with the discharge side of the cylin-
der, an oil-pipe leading from the separator to

the said cushioning-chamber and provided

with a pressure-regulating valve, a receiver
connected with the oil-separator to receive
the purified compressed air or gas, a pipe
leading from the bottom of the receiver to the

sald oil-pipe and provided with a check-valve:

substantially as deseribed.

3. In a compressor, the combination with a
discharge-valve and a closed cushioning-
chamber between it and its casing, and inde-
pendent of the compression-cylinder, of a pipe

Or passage having connection with the dis-

charge side of the compressor to supply oil to
sald cushioning-chamber, under pressure of
thedischarge and resist the return of the valve
to 18 seat; substantially as described.

9. In a compressor, the ecombination of a
discharge-valve and a closed cushioning-

separator to the said cushioning-chamber and | chamber between it and its casing and inde-
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pendent of the compressor-¢ylinder, with an
oil-circulating system including the suction
and discharge passages of the compressor and
having a pipe or passage connecting it with
the said cushioning-chamber to supply it with
oil under pressure and cushion the return of
the valve to its seat; substantially as de-
scribed. -

10. The combination, in a compressor, with
the discharge-valve and a closed cushioning-

chamber between it and its casing, and inde-

pendent of the compression-cylinder, of an

oil-separator connected with the discharge-

passage of the compressor and also connected
with said cushioning-chamber to supply the
same with oil to resist the return of the valve
to its seat; substantially as described.

11. In a compressor, the combination of a

discharge-valve having an enlargement on its.

stem, a casing or guide therefor forming a
cushioning-chamber between itself and the

enlargcement on the valve-stem, and an oil- -

separator connected with the diseharge-pas-
sage of the compressor and with sald cham-
ber; substantially as described.

12. In a compressor, the combination of an -
- oil-circulating system including the suction

and discharge passages of the compressor,
cushioning-chambers for sald valves connect-
ed with said oil system and a pressure-re-
ducer included in said system between the
discharge and the suction side of the com-
pressor, and independent of the gas-discharge
pipe.

677,503

13. In a compressor, the combination of a
suction-valve having a liquid cushion, an oil-
circulating system including the suction and
discharge passages and connected with said
liquid cushion, and a pressure-reducer in-
cluded in said system between the discharge
and said liquid cushion and independent of
the gas-discharge pipe. | -

14. In a compressor, the combination of an

oil-circulating system including the suction

and discharge passages of the compressor,
cushioning-chambers for said valves connect-
ed with saidoil system, an oil-separator in-
cluded in said system, and a pressure-re-
ducer between the oil-separator and the sue-
tion side of the compressor and independent
of the gas-discharge pipe. o
15. In a compressor, the combination with
asuction-valve having a cushioning-chamber,

35
10
45

5o

an oil-circulating system inclading the suc-

tion and discharge passages and connected
with the said cushioning-chamber, an oil-sep-
arator, a pressure-reducer included in said
system, a compressed-air receiver, and a pipe
leading from the receiver to the oil-pipe be-
tween its pressure-reducer and the cushion-
ing-chamber and provided with a check-
valve, substantially as described.

55

60

This specification signed and witnessed this

30th day of December, A. D. 1899,
| WILLIAM J. FRANCKE.
In presence of—
ANTHONY N. JESBERA,
V. B. GREELEY. '
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