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To all whom it may concern®

Be it known that I, JouN DusroviN,
citizen of Russia, residing at Chicago, in the
county of Cook and State of Illinois, have
invented certain new and useful Improve-
ments in a Compressor; and I do hereby de-
clare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same.

My invention relates to air or gas com-.
pressors of the general type employing a re-

ciprocating piston, and in_some of its gen-
eral aspects aims to provide simple and ef-
fective means for eliminating the noise com-
monly caused by the seating of the movable
cylinder head, for effectively reducing the

clearance between the piston and the cylin-

der head so as to increase the degree of com-
pression and the efficiency of the compres-
sor, and for separating the compresseed 4ir
or other gas from lubricating oil. "~ ,
In U. S. Patent No. 1450122 of March 1,
1923, there is disclosed a compressor of this
general class employing a lifting head for

- the cylinder and provided with an oi] sepa-
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rating chamber in which the lubricating oil
which has passed beyond .the ‘eylinder into
the compressing chamber is separated from
the compressed gas. While this arrangement

" has afforded a satisfactory separation of the
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oil from the gas and an automatic return of-

the separated oil to the crank chamber. of
‘the compressor it involves a bulky and rela-
tively expensive construction, since 1t Te-

quires the providing of an additional oil sep--

arating chamber and’ of suitable baffle ar-
rangements within the latter. My present
invention provides a simple but effective sub-
stitute for this auxiliar
providing separate outlets from the dis-
charge chamber for the compressed gas and
the oil respectively, by arranging these out-
lets so that the compressed
this chamber will be practically free of oil
instead of carrying oil with it, and by shap-
ing the discharge chamber so.that oil creep-
ing up its inner wall will be forced. away
from this wall. :

oil separator by

air flowing from

' The said patent also disclosed the use
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of alight and bodily movable cylinder head -

normally held in its closure position by a
spring, together with simple means for re-

taining a sufficient quantity of lubricating

"oil within the compression chamber above

this head to aid both in affording a tight
seal for the outlet end of the cylinder and in
reducing the noise due to the seating of the
head. While this feature also has given
advantageous results, compressors construct-
ed with the same have not been as free from
noise as is desirable for certain purposes, as
for example when such a compressor is em-
ployed as part of a mechanical refrigerating
unit- designed for household use. Further-

“more, since the width of the flat seat portion
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required for such a-cylinder head introduces

‘a considerable friction or wire-drawing ef-.

fect, this has retarded the securing of the de- -

sired high compression with a relatively slow
rate of operation of the compressor.
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My present invention aims to overcome the .

objections on the score of noise by provid-
ing a seat and head arrangement in which

‘the head engages the end of the cylinder

only along a single circular line at the mo-
ment of its seating or unseating, thereby af-

-fording so small a contact surface that the
intervening slight film of oil can adequate- -

Iy cushion the same, and thereby also elimi-

nating the noise-producing sudden expul-.

sion of a considerable amount of air and oil

practically eliminates the wire-drawing or
pressure reducing effect as heretofore encoun-
tered with a relatively small lifting of such

‘g cylinder head by providing a divergence
between the movable cylinder head and the
adjacent end of the cylinder and by arrang-
ing the head so that its separation from the

cylinder will be only along a single line in-

stead of along an annular surface of consid-

erable area. . _ )
Furthermore, my invention provides a mov-

"able cylinder head arranged so-that it will

be flexed into the adjacent end of the cyl-
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from between the head and the seat. It also
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inder to some extent when in its closure po-

sition and provides a piston having a corre-
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spondingly recessed rear end adapted to co-

operate with the flexing of the cylinder head

for permitting the ‘operation of the com-

pressor with an exceedingly-small clearance
between the piston and the head, thereby in-

_.creasing the effective rate of compression
- and greatly expediting the dttaining of a
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_thereby

desired degree of compression.

My inverition also provides such an inte-
terior shape for the chamber into which the
compressed gas is discharged that oil which
has entered this chamber will be projected

away from the inner wall of this chamber,
reventing the moveinent of the gas.

from aiding eapillary action. in moving the
oil further toward the discharge outlet of
the chamber. R : :

Still further and also more detailed ob-
jeets will appear from the following speci-
fication and from the accompanying draw-
ings, in which—  ~ - R :

Fig. 1 i5 a central and vertical section

- through a compressor embodying my inven-.
" tion, showing thé piston at the lowest point

‘of its travel. - . _
Fig. 2 is 4n enlargement of a portion of
Fig. 1 with thepiston in a more elevated

~ position and the cylinder head in the effec-

' tive closure position which it accompanies -
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during the major part of the reciprocatory
movement of the piston. - : -

.. Fig. 8 is a section similar to Fig. 2 but

showing. the piston substantially at its high-
est. point, and also showing the movable cyl--
“inder head in the position occupied by it
“just before it is raised off the. adjacent end

" of the cylinder or when it has just returned
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to this. seat-forming end by the spring. -

Fig. 4 is a section similar to Fig: 8, but
showing the use of a mowvable head which is
normally convexed downwardly to a less ex-
tent than the slope of the annular seat.

Fig. 5 is a view of a desirable form. of

~ spring for use-with my invention. .
Referring to the embodiment of the draw-.
" ings, Fig: 1 shows a compressor having a:

vertical cylinder 1 supported by a crank cas-
ing 2 and surmounted by a discharge cham-

ber ‘8-having its'lower end of larger interior

diameter than the bore of the cylinder.

Owing to this divergence in diameters, the

+ cylinder présents an annular end portion 4
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directed upwardly into the ‘pressure cham-’
‘ber 8 and adapted to afford a seat for the

movable head of the cylinder. Instead -of
forming this cylinder end or -annular seat
portion 4 in a plane transverse of the axis of
the cylinder, I desirably slope it downwardly
inward of the cylinder.” Then I employ a
relatively thin and mnormally flat cylinder
head 5 of a resilient material such as a clock
spring steel, this head being normally held
in its clogure position by a spring 6 of suf-
ficient strength for flexing the cylinder head
into a downwardly convexed form in which

during a .portion of the upward or
_pressing stroke. of the piston.: 5

. 1,583,538

its radially guter portidns engage the annu-

the bore of the cylinder, IR
As an outlet for the compressed gas forced
into the discharge chamber 3, I provide a

lar seat 4 from the outer edge of the head to °

duct 7 leading from.this chamber.at a:con- .

siderable height abave. the cylinder head 5.

This gas outlet duct 7 desirably extends

through a side wall of the pressure chamber
3 for a considerable distance into the said

15"

chamber, as shown. for example in Fig. 1.--

X also provide an oil outlet tube 8 which

tube desirably extends vertically downward
through. the top of the chamber 3 to a point
somewhat higher than the extreme height to

which the head 5 will be lifted in practice,
_against the resistance of the spring 6. " This

spring .desirably tapers upward so that its
upper. end is sleeved upon the tube -8 for
bolding the spring axially central of the
cylinder and its upper‘egg’ desirably -abuts
against a suitable thrust member, such as a
collar 9-secured to thie otl.outlet tube 8, while
the lower end. of the spring desirably has a
substantially complete annular bearing sur-
face of a diameter .closely. approximating
the bore of the eylinder.
the cylinder 1 is a piston 10 connected by the
usual pitman 11 to the pin 12 of the actuat-
ing crank of the compressor, the cylinder
having a suitably ‘disposed gas inlet 17.

Slidablé within
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. In constructing a compressor after the

manner above described, I desirably employ
a spring 6 of sufficient strength for normally
convexing the head 5 downwardly after the
manner shown in Fig. 2, so that the radially
outward portion of the head will correspond

‘substantially in shape to the slope of the an-
nular seat 4, thereby affording a wide seat-

-effective seal. During the downward or in-. -
. take movement of the piston, the resulting -
suction' will cooperate with the pressure of
the spring in holding the head in tight seal-
ing engagement with the seat and this seat-.
ing of a wide radially outer .portion of the . -

ing engagement and. a consequently highiy

head on the annular seat 4 continues al

Then, as the pressure of

, 4 ‘the’. ﬂuId en- .
trapped in the cylinder between the piston
and the movable head 5 increases, this pres-:
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sure will gradually overcome the resistance: = -

of the 'spring 6 with the. initial result-of
permitting the resiliency of ;the - metal ‘to

return the head to its nGrmal flat shape’ U
while the spring still resists a bodily lifting "~ -
of the head and keeps the ‘¢dge of the lower -

face of the head in engagement with the seat
as shown .in Fig. 3.  In other’ words, the

downward convexing of the head gradually

125 -

decreases during the upward. stroke of ‘the -
piston so as to- reduce the extent. of: the..

seating. engagement until this engagement
between the h_ea_d‘.,'and‘_ the seat ‘_is_ merely

130 .
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along a single circular line. After this mer®

" linear engageiment of the head with the seat

has been reached, the continually increasing
pressure below the head reaches a point

where it overcomes the resistance of the

~ spring and lifts the head bodily off its seat

10

in the usual manner so as to allow the com-
pressed fluid t0 escape between the edge- of

the head and the bore of the chamber 3., In

thus tssuing from the cylinder, the. com-
pressed gas has a relatively wide opening
provided for it at the mouth of the cylinder
and this opening is at its  narrowest: only

.along the very edge of the movable head, so,

that the gas is not discharged through a

relatively wide passage of quite- restricted

- height as would be the case if the portion of

20

the head opposite the seat was continuously

of a cross-section corresponding to that of

the seat. Consequently, I practically: avoid
the socalled: “wire drawing” or pressure re-
ducing effect encountered with the older con-
structions of compressors employing bodily

~movable cylinder heads, and hence can at-

tain both 4 higher compression in the dis-
charge chamber- 3 and a more rapid dis-

charge of the compressed fluid into the said

chamber. o : )
To increase the obtainable pressure still
further, I" desirably
of the piston (or
head 5) as shown in Figs. 2 and 3, so as to
correspond- in’ central transverse .section . to
that of the movable head when the latter is

flexed into its downwardly convexed and

- firmly seating shape. By so doing, L can
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.cylinder,

provide an unusually close approach of the
piston to the end of the bore of the cylinder

without the risk of having the piston come

into contact
head. S . ,

To secure the nieeded cortinuous lubrica-
tion of the piston, crank and pitman, I de-
sirably provide a sufficient quantity of lubri-
cating oil in the crank casing 2 so that the
crank will -continuously splash some of this
upward into the bore of the cylinder. Since

at any time with. the ‘movable

some of this oil will also be carried up by-
‘the- piston to the upper portion of: the .
oil will be carried into the cham-
each charge of the compressed gas’

ber 3 with
and will gradually form a layer of oil in
the bottom of the said chamber. As soon
as this layer extends above the bottom, of the

oil tube 8, the pressure of the gas which ‘is

" gradually discharged from the chamber 3

GO’

through the relatively small bore of the out-
Jet tube 7 forces the oil out through the oil
duet 8. 'This duct is desirably connected

through a differential valve 14 to an oil
“yeturn tube 15 leading to-the interior of the

crank casing, the said valve being arranged
after the manner of the said Patent No.
1,450,122 for permitting oil to pass from
the duct 8 to the oil return tube 14 when-

-pressed gas can only assist

concave the upper end.
the end facing the movable.

8
ever the pressure within the crank casing

falls to a predetermined point. -
‘By arranging. the gas outlet pipe 7 so

that, its"inlet is disposed at a considerable.

height above the head 5, I prevent this from

being reached by the fine spray in which

70

the oil is carried into the chamber 3 with

the compressed gas entering this chamber.
However, this finely sprayed oil might be

‘carried upward along the inner wall of the
chamber 8 by capillary action and might be

drawn into the tube 7 if the latter had its
inlet flush with the said inner wall, hence
my desirably extending the gas discharge
tube-7 for a-considerable distance beyond
the wall of the chamber 3 into the latter,
as shown for example in Fig. 1. 1 also de-
sirably- ll)rovide the discharge chamber only
for a relatively short height above the said

~annular seat with a bore approaching the

diameter of the movable cylinder head and
then widen this chamber considerably as

shown in Figs. 1 and 2,.and preferably. pro-

vide a. sharp shoulder at the juncture be-
tween these two, portions of the chamber.
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With the bore .of the discharge chamber
thus' formed, the movement of the com-~ .

in carrying the oil along the contracted bore

_portion up to this shoulder, after which the

succeeding upward rushes-of gas will pro-
ject; the oil substantially vertically or away

capillary action.

096

from the widened lateral wall portion of the-.

chamber as shown by the arrow A of Fig.
9. Almost all of the oil thus removed from
the wall of the chamber is collected by
gravity over the movable cylinder Head and
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fater is forced out through the oil tube 8, "

so that this shaping of the discharge cham-
ber cooperates with the disposition of the
gas outlet tube 7 in affording an effective
separation of the oil from the gas. By so
doing; I have found that I can effectively
ceparate the lubricating oil from the com-
pressed gas within this chamber without re-
quiring an auxiliary separating chamber or
oil separating baffles after-the manner shown
in U. S. Patent No. 1,450,122.

" However, while I have heretofore illus-
trated and described my.invention in 2 ]

highly- desirable embodiment, I do not wish

to be limited to the various details of con-

struction and -arrangement - disclosed in the
same, it being obvious that many modifica-
tions might be made without departing
either from the spirit: of my invention or
from the appended claims. For- example,
the resilient head might be initially formed
so that it will normally be convexed slightly
downward, provided that the slope of the
annular seat corresponds to a convexing of
smaller radius,-as shown in Fig. 4. So also,
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the spring employed for resisting the bodily .

"lifting of the head and for maintaining the

edge of the head in engagement with the

130
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se:,at u.ntll the héad has i'etlirned to its nor-
mal shape might be of a diameter differing

- considerably from that of the cylinder bore.

. engaging turn forming an almost complete

10

However, in each case I preferably form the
spring S0 as to engage the head at a consid-
erable number of points' spaced radially
inward from the edge of the head, for which
I desirably. employ a spring havmg a head

circle and ground to. afford a bearing in a

- plane at right angles to the axis of the

20

spring. -1 also desxrably make the bore of
the chamber 8 only slightly larger in.di-
ameter than the head, so that this bore. wilt

"afford a,guide for 11nnt1n<r the lateral moéve-
- diameter. than the outer diameter of the seat,

ment of the.-head in any directon.

“‘With such a compressor of such a con-
" struction in operation,

it will be obvious
that after the hedd has been lifted off its

seat, the return seating movement will ini-

, mally cause the head to erigage the seat only

" 380,

. sur faces after the manner of flatwise seat--

along the single line of its circular edge, so

that 1 do not_obtain the loud slapping noise -

which. is produced whenever a pair of rela-

tively wide surfaces are suddenly brought-

into contact- with each other. Furthermors,

“since there initially is a gap of considerable
" height between the head and the exireme.

end of the. cylinder at the bore of the lat-
ter, the initial seating movement does not
expel ‘gas. from between the two engaging

ing contacts, and the subsequent gradual
convexing of the head affords no noise
whatever.

" my exceedingly simple _arrangement effec-
tively ovércomes the noise which.hds here-
" tofore been considered unavoidable with

40

‘compressors having bodily movable cylinder

heads. Moreover, the film of oil upon the
seat. cooperates with the tightening’ of the

‘'seal, so that I can secure a highly eflective

..\closure even through the seat does not con-
- form exactly in its slope to-the curvature of
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the adjacent head portion. Owing to this

effective. sealing, together with the elimina- -

tion of the usual wire drawing and the re-

duction in the .clearance between the piston .

and, the head, I-am able to secure a decided

increase in the compression obtained with
“a piston of given diameter and stroke in a

_ given number of reciprocations, so that with

a given size of compressor and a given rate.

- of reciprocation I can attain a desired: de-
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gree of compression much more quickly
than I could without employing the above
disclosed novel features.

-« Furthermore, I do not wish to be limited -
© to the conjoint use of theseé various novel -
features, as they mlght obwously be em-

- ployed separately.

K

I claim as my invention :—

7" 1. In-a eompressor, a cylinder. havmg ab -
- its discharge .end an -ontwardly concaved

annular seat; an.imperforate cu'cular and

_Consequently, T have found that

1,583,535

-normally flat head of smaller diameter than

the outer diameter of the seat and of a resili-
ent and normally flat material adapted to be
convexed toward the cylinder to a spherical
curvature conforming substantially to the
concaving of ‘the seat; and a spring having

an annular end- port1on of smaller diameter -

than the head and disposed "with this end

-engaging the head on the side. opposite the
¢ylinder and cooperating with suction in the

cylinder. to flex the head to the said seat-
fitting spherical curvature.. -

2. In a compressor, a cylinder havma at
its discharge: end an’ outwardly concaved
anuunlar seat, an imperforate head of smalle:

the heéad being of a resilient and 1101mally
flat material qdapted to be convexed toward

“the cylinder to a spherical curvature closely

fitting" the concaving of the seat while con-

tmuously mamtmmno the - outer edge of -

the head in enga«rement with the seat, and
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a:compression spring axially concentric with -

the cylinder:and urging the head toward
the cylinder, the spring having a head-en-
gaging annular: portion of a dlametel not
greater than the bore of the cylinder.

90 -

3. In a compressor, a.cylinder having at ‘

its discharge end an'annular seat flaring out-

wardly of the cylinder; an imperforate, cir-
cular and resilient head having a -diameter

greater than the bore of the seat and having
its resiliency tending to maintain the head
in-a shape in which Tt engages the seat only

along the edge of ‘the face directed toward

the seat, and spring means continuously
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urging the head toward the seat and adapted -

to flex the head into a shape in which it en-
gages an annular seat portion of consider-
able width.

4. In a compressor, a cyhnder havmg ab

its discharge end an annular seat, a nor--

mally flat head of ‘thin resilient material

having a diameter greater than the bore of
the seat and engaged only along its edge
by the seat when the head is flat, the head
belng adapted to be convexed toward the
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cylinder so as to have it bear against an'. "

annular seat portlon of considerable width,

and_spring means continually urging the.
head toward the seat and engaging the head
at a plurahtx of points spaced radially in-
ward by a considerable distance from . the

115

edge of the head, whereby the spring will -

cooperate Wlth the bearing of the edge of
the head against the seat to convex the head

- .into its said- w1der seat-engaging dlspos1-

tion. :
5. The comblnatlon with' the cyhnder of
a compressor, of -a_compressed gas chamber

.into which the discharge end of the cylinder -

opeps, a movable head normally closing the
gonnection between the cylinder and the said
chamber, spring means continuously press-
ing .the hea,d towa,rds the cyhnder, an’ 011

130




. 1,583,535 ‘ 8

discharge pipe extending into- the chamber
to a point near the head, and a compressed-
gas discharge pipe connected to the 'said’

chamber and having its inlet spaced by a
5 considerable distance from the said head.
- 6. A compressor as per claim 5, in which

the cylinder and thé compressed gas cham-.
ber are in vertical alinement with the cham- -

ber above the cylinder, and in which the
gas discharge pipe extends into the cham- 10
ber and has its inlet spaced by a considerable
distance from the inner walls of the. cham-
ber. » o o
Signed at Chicago, Illinois, April 22nd,

1924, ‘ .
' JOHN DUBROVIN. '




