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SPECIFICATION forming part of Letters Patent No, 719,454, dated February 3, 1903.
' Application filed November 23, 1901, Serial No, 83,379, (No model.)

To all whom it maiy concer:
Be it known that I, WirLriam J. FRANCKE,
a citizen of the United States, residing in New
Brunswick, county of Middlesex, and State of
5 New Jersey, have invented certain new and
useful Improvementsin Compressors,of which
the following is a specification, reference be-

ing had to the accompanying drawings, form-

ing a part hereof. S
10 Thisinvention relates to compressors of the

~ general character of that . shown: in Letters

Patent of the United States No. 677,503, dated

July 2, 1901; and it has for its objeet to im- | or air énters at anv convenient point.

- prove the construction and operation of such

. 15 compressors with especial reference to the |

- circulation and action of the oil which is used
~as a check or cushion for the suetion and dis-
- charge valves. - ‘

~_ One purpose incidental to the main object
20 18 10 s0 construct the compresser as to adapt

1t particularly to conditions of use in which

. the'suction-pressure remains constant and in
. which the discharge-pressure is also to re-
maln constant, and particulariy to make it

25 possible to render the operation of 1the com-

~ pressor-automatic, so that-when the prede-
- termineddischarge-pressurce, whateverit may
~ be, is obtained such pressure shall be main-
talned without attention on the part of an op-

30 erator. I _
Another incidental purpose is to make it

possible to determine thelift of the discharge-
valve, so that it shall not be subject to vari-

ation during the operation of the compressor. |}

35 The invention will be more fully deseribed

‘hereinafter with reference to the accompany-
Ing drawings, in which the improvements are

shown as embodied in a convenient and prac-
tical form, and in which— |

40  Kigure 1 is a view, partly in side elevation |

and partly in longitudinal section, of a com-

pressor to which the improvements. are ap-
plied. Fig. 2is an end elevation thereof, the |

motor and gearing being indicated by dotted
45 lines. '

- The compressor illustrated in the drawings

18 represented as having two ¢ylinders on op-

posite sides of a common erank-shaft A and

secured to the crank-casing B, which forms

50 a part of the base or framowork B’ of the

by a suitable head B-~.
are connected to the common crank-pin by

| compressor, the crank-shaft having asuitable

bearing at C in one end of the crank-casing,
while the other end of such casing is ciosed
The several pistons

pitmen D, and each piston E is preferably
formed a3 an ordinary trunk-piston. The

.other-end of each cylinder F is covered by a

head &', in which are formed the concentric
suction and discharging valve ports. The
annular suction-port (xis connected by a pas-
sage (' with the crank-casing, which the gas
The
end of a sleeve G° within the cvlinder forms

a valve to close the suction-port, such sleeve

forming a longitudinally-removable lining in
the cylinder and within which the piston
moves, said sleeve being moved to a limited

35

6o

oxtent by the friction of the piston or by the .

presséhe of the suction-gas or by both. At

the instant the piston commences its suec-
tion-stroke a partial vacuum will be formed
in the cylinder and the sleeve will be moved

away from the suction-port by the pressure

of the atmosphere on the unbalanced area of
the sleeve which 1s presented to the suction-
port, thereby opening the suction-valve, and

70

75

at the instant the piston commences its com-

pression stroke, the cylinder being then full

of air at atmospheric pressure and the twe

potrt to close the same by the pressure of the
cil against the shoulder g* on the sleeve G,
as hereinafter described. The central dis-
charge-port I is connected by suitable pas-
sages with the duxiliary air-chamber H', from
which the air under compression may be con-

3o

-sides of the suction-valve therefore balanced,
the sleeve will be moved toward the suction-

ducted to the main reservoir or place of use

in any suitable manner, the discharge-port H-

being closed by a valve H?. The valve H®is

lifted by the pressure of the gas or air dur-
ing the compression stroke of the piston and

returns again to its seat by the action of a
spring the instant that the piston commences
itssuetion stroke. Thelubricating-oil, which

is introduced at any convenient point, col-
lects 1n the bottom of the auxiliary chamber

H', in which it is separated from the air which

......
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‘carries it after it has served its intended pur- roo
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described in

20

-discharge-pressure.
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pose. A pipe G*, which id exiended nearly
to the bottom of the auxiliary chamber H’,
conveys the oil, under the pressure of the air
Or gas upon 1ts surface, to an annularoil chan-
nel or chamber G*, which is formed between
a shonlder 73 ou the cylinder I and 2 shoul-

der g* on the sleeve G. A second annular

channel ¢g* is formed about the sleeve & nearer

the erank-shaft, such annular chaunel g3 be-
ing placed in communication with the inte-
rior of the sleeve G near its head by a chan-
nel g*. A third annular channel (/7 is prefer-
ably formed about the sleeve G botween the
channel G* and the head of the sleeve, such

channel g°also communicating with the chan-
nel ¢*. In the operation of the COMPressor

sald Lettors Patent No. 677,503
when the predetermined pressure 1n the res-
ervolir is attained, the pump continuing to
run, the oil would be forced iy the crank-
chamber,in whichitwould grad nally accumau-
late, not being able to return against the
By the provision of the
channel g% whiech is placed far enough toward

the erank to insure the proper lubrication of |
the sleeve, the oil whicl is Lorced or escapes |

from the channel G! toward tho crank is
caught, is prevented from escaping to the

- ¢rank-chamber in front of the piston, and is

30
- turning piston.
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returned -through ‘the chanuel g% together
with that received from the channel ¢° into
the space within the sleeve ahd:! of the ro-
From this space it is dis-
charged through the discharge-valve into the
discharge-passage, whenes it returng to the
auxiliary air-chamber H', as already stated.

T'he compressor can therefore run indefinitely
~after the predetermined pressare is attained

without any attention on the part of the op-
erator. FKurthermore; as the pressure on the
oll in the channel GY, as well as in the auxil-
lary air-chamber ') is then the same as the
bredetermined air-pressure, the sleeve G will
be held from movement and the sdotion-
valve will cease to open. Since the opening
of thesuction-valve dependsu pon'the relative
area of the suction-valve and of thie shoulder
g*% it becomes possible to determine the pres-
sure at which the suction-valve shall open by
varying the relative area of the shoulder g=.
In building the compressor it is therefore pos-
sible to fix the relative area of this shoulder g*
S0 that the compressor shall become auto-
matic in its action and shall cease to increase
the pressure after the predetarmingd degree
has been attained. AsS the gag ov air ig dis-
charged from the cylinder past the Gischarge-
valve II some of the oil which is carrvied with
1t I8 separated thorefrom and acottmulates in
the depression or receptacle indicated at 7,
such receptacle communicating with the an-
nular channel or chamber S5 formed in the
head I’ between the enlarged upper porsion /12
of the discharge-valve I and s shoulder Vi

65 of the head F’, the location of the snoulder f?

being such that when the valve rests on its
seat a space is left between the s :oitlder £

channel /it

the lift of the valve to suit the

and the shoulder formed by the enlarged part
* of the valve. This space is filled with oil
under discharge pressure, and the small quan-
tity of oil therein serves to cushion the valve
as it returns to its seat, some of the oil es-
caping around the valve before the latter ac-
tually rests upon its seat. The valve thus

~cushioned is absolutely noiseless in operation,
as set ferth in said Letters Patent No. 677 ,803.

Iehind the enlarged portion A2 of the valve
11 18 & space or chamber 73, which communi-
cates with the chamber /' through a narrow
In the movements of the valve
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the oil moves from one chamber f' to the

other, /2°, through the channel A4, while such

channel is uncovered by the enlarged portion

/i* of the valve; but as soon as the outer end
of the channel 7! is covered by the valve then

-the oil is imprisoned in the chamber 78 and
resists the further lift of the valve, cushion-

ing this lift, as will be apparent, DBy vary-
ing the length of the channel 2% and there-

fore the point'at which it is cut off by the

valve in its movement, it is possible to vary
particular
conditions under which the compressor is to
be used. ~

The mode of operation of the present im-
provements will be understood from the fore-
going description without further explana-
tion herein. .

It will be obvious that changes in the de-
tails of construetion and arrangement may be
made and that the improvements may be ap-
plied to compressors which differ in construe-
tion from that shown and deseribed herein

without departing from the spirit of the in-

vention, |

I claim as my invention— _

1. In acompressor, the combination with a
cylinder, a piston, a suction-valve, and a dis-
charge-valve, of a chamber |
cushion behind the suction-valve, a chamber
in front of the piston, a conduit to deliver oil
from the chamberin front of the piston to the
first-named chamber, and a ¢conduit to receive
the oil escaping from the first-named chamber,
preventitsescapebehind the piston and return

1t to the second-named chamber through the

discharge-valve, whereby the oil in the first-
named chamber is under the discharge pres-
sure. | o

2. In a compressor, the combination with a
cylinder, a piston, a suction-valve, and a dis-
charge-valve, of a chamber forming an oil-
cusirion behind the suction-valve, a conduit
to recelve the oil escaping therefrom and pre-
ventitsescape behind the piston, said conduit
terminating in the eylinder in front of the
piston, and means to return the oil from the
discharge-valve to said chamber, wherehy the

0il in said chamber is under the discharge

pressure.

5. Ina compressor, the combination with a
cylinder, a piston, a sloeve suction-valve surp-
rounding the piston and operated by the frie-
bion thereof, and a discharge-valve, of a chan-
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nel between said sleeve and eylinder forming |

a4 chamber for an oil-cushion, a chamber in
front of the piston, a cond}ﬂisi.to- receive the
oil escaping from the first-named ehamber,
prevent its escape behind gh

o

piston and re-
turn it to the second-named echamber through

the discharge-valve, and means to deliver the
oll from the second-named chamber to the
first-named chamber.

4. In a compressor, the combination with a
cylinder, a piston, a sleeve suction-valve sur-
rounding the piston and operated by the fric-
tion thereof and a discharge-valve, of a chan-
nel between said sleeve and cylinder forming
a chamber for an oil-cushion, a second chan.
nel about said sleeve in rear of the first chan-
nel to receive the oil escaping therefrom and

- prevent its escape behind the piston, a con-

20

duit to receive the oil from said second chan-

neland terminating within the sleeve in front |

of the piston, and means to return the oi]
from the discharge-valve to said chamber,

719,454

cylinder, a piston, a sleeve suction-valve sur-
rounding the piston and operated by the fric-
tion thereof and a discharge-valve of a chan-
nel between said sleeve and eylinder forming
an oil-cushion, a second channel about said
sleeve in rear of the first echannel to receive
the oil escaping from the oil-cushion and pre-
ventits escape behind the piston, a third chan-

nel about said sleeve in front of the first chan-
-nel to receive the oil escaping forwardly from _-
the oil-cushion, a conduit to receive the oil

0

5. Ina compressor, the combination with a -

25
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from said channels and terminating with the 3s

sleeve in front of the piston, and means to
return the oil from the discharge-valve to said
chamber.

Thisspecification signed and witnessed this
20th day of November, A. D. 1901. |

WILLIAM J. FRANCKE.
In presence of—
M. A. HARKINS,
T. G. PHINNY.
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