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UNITED STATES

1620870
PATENT OFFICE

"JOHN" 0. CARREY, OF ‘ST‘. LOUIS, MISSOURI, ASSIGNOR ’I‘0~'CARREY7MORSE ENGINEER—
ING COMPANY, OF ST. LOUIS, MISSOU'RI, A CORPO;E}ATIQN: OF MISSOURIQ» '

’ COMPRESSOR.

Apphcatlon ﬁled January 9, 1924 Senal No 685 164

-This invention relates to new and useful
1mprovements in fluid compressors and the
objects of the invention arve to provide a
compressor which is compact in size, is of
5 durable construction, and noiseless in opera-
tion, and is highly efficient in performing its
1ntended functions.’ :

Further objects of the invention are to
provide a fluid compressor having all of -its
operating parts enclosed in a casing which

is ‘hermetically - sealed, thereby eliminating
all danger of the compressible ‘fluid escamnfﬁ E

into the atmosphere.
“Still further objects of the invention are

5 to provide a compressor having telescopic

_pistons which cooperate to paltlallv com-
press the fluid before the latter is admitted
to.the compression chamber of the cylinder
to 1ece1ve its final compression, and to pro

vide mechanism for operating said pistons in

correlation with each-other:

Other -objects.of the invention are to pro--

vide valves for said pistons, which valves are

of simple construction and. noiseless in op-
on line 14—14 of Figure 1 and showing the
respective pistons, said valves having lost:

eration and are arranged to form part of the

motion relative to said pistons’ Whereby they
are positioned by the movement of said pis-
tons to control the passage of the fluid
through the latter, and to provide a simple

and efﬁc1ent cup valve for controlling'. the

pressure chamber of the cyhnders ;
‘With these and other objects in view my
invention consists in certain novel features

5 of construction and arrangement of parts

hereinafter more fully described and claimed:

and illustrated. in' the accompanyma dr‘wv—"

ings, in which—

Figure 1 is a vertical cross. sectlon taLen
lon01tudma11y through my 1mp10ved com-
pressor.

. Figure 2 1s ‘a horizontal sectlon taken on
line 2—2 of Figure 1.

D

Figure 8 is a perspective detaﬂ view of

5 one of the eccentric operated blocks. »
Figure 4 is.a vertical cross section taken

lon01tudma ly through said block. :

Figure 5 is'a vertlcal Cross sectlon taken
on hne 5—-5 of Figure 1.

Figure 6 is a Vertlcal Cross sectlon taken
“on hne 6—6 of Figure 1.

Figure 7 is a Vertlcal cross section taken
on hne 7—7 of Figure 1.

Figure 8 is a horlzontal CrOSS sectlon taken

lonoltudlnal]y throuch one of the cyhnders 55
and showing ‘the plstons and valves In-posi-

tion at the completion of the final compres-

sion stroke as indicated by arrows.

Figure 9 is a similar view of the cvhnder -
and'. showmo~ the: pistons actuated toward 60"
each other to effect p‘utlal compressmn of -
the fluid.

~Figure 10 shows the p1stons occupymo
posmons at: the completion of the initial or
first stage of the compression operation. = 65
Floure 11 shows the outer or larger piston
actuated to effect the second or. final stage
of the compression operation and the inner - -
or smaller piston 'in position to ‘receive a” v
charge of the fluid preliminary to the initial 70
or first stage of the: compressmn operatlon '

Figure 12 is ‘an enlar ged cross ' section

'ta,lxen on line 12—12 of Floure 1 and show- "

ing the cylinder valve partly in cross section:
Flgure 18 is a vertical eross section taken 76

-on line 18—18 of Figure 1 and showing the

valve of the large piston in end elevation. -
Figure 14 1s a vertical cross section’ taken:

Valve of the smaller plston in-end elevatlon 80

Figure 15 is a cross section taken on line. .
1515 of Figure 1'and-showing the’ port
openings .in. the respectlve plstons : :

Figure 16 is a perspective detail view of -
the compression end of the larger piston. < 85

Figure 17 is a- perspective detall view . of
the cup valve of said piston.

Figure 18 is a perspective detail view. of
the compression end of the smaller piston. - .

- Figure 19 is a perspectlve detail view of 90
the cup valve of said piston. ‘

Figure 20 is-a detail “view: 111ustrat1ng
the manner in ‘which the valve is retained
in position on'the pistons and showing said
valve in its dlsplaced or dlscharomg posi- 95
tlon ‘

Figure 21. isa sm‘nlar view showm«r the
valve in closed or seated pos1t10n ,o

Figure 22 is a detail view illustrating how
the valves may be removed from thelr p031- 100
tions on the pistons. - :

-Heretofore- fluid compressors and partlc-
ularly compressors utilized in refrigerating

apparatus were generally of the: s1ngle stwge
~type wherein -only one piston was used -in 105

each cylinder to" ‘effect the complete com-
pression. The compressors of this type are
consequently .comparatively larrre and are
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noisy in operation and. for these reasons not.

suitable for domestie purpeses. . The valves
employed in these machines are usually held
to their seats by means of springs which
are noisy and liable to become broken, there-
by disabling the apparatus. - .
In the present invention the compression
is effected in successive stages, a pair of

telescopic pistons being provided for each

cylinder and said pistons being operable in
correlation to initially compress the charge
before ‘it is adumitted to the compression
chamber -of the eylinder for its final eom-
pression. The fluid to be compressed is ad-
mitted to the intake ehamber of the first o
inner one of the pistons through suitable
ports and passes therefrom into the ehamber
. the second one of the pistons where it is
partially compressed by said pistons.and is
then discharged into the compression. cham-
ber of the cylinder. - In this chamber it re-

ceives its final compression by the aection of

30
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the second er large piston ane is discharged
inte. the pressure chamber. The passage of
the fluid from one piston to the other and
from the piston te the eylinder is controlled
by .suitable ported cup valves mounted on
said pistons and eoperable i correlation
therewith. Valves have lost motion engage-
ment. with ‘the respective pistons and are
seated and unseated by the movement of
said pistons so that no springs whatever
are required for the operation of the valves.

Referring by numerals to the accompany-
ing drawings, 10 indicates a casing which is
preferably circular in shape and is sup-

perted in pesition by suitable extensions or

legs 11. A pair of diametrically opposed
eyhinders 12 are carried by said casing and
have their inner euds opening thereinto.

- The outer ends of said cylinders are prefer-

<t
<t

60

65

ably closed by eaps 14 which are secured
to the flanged portions of said cylinders by
suitable fastening devices 15. The sides of

the casing are closed by side plates 16 and

17 which are held to said easing by bolts
18, gaskets 19 of suitable material being in-
terposed between the plates 16 and 17 and
casing 10-to fornr a perfect seal therebetween.
The side plates are provided with centrally
arranged tubular extensions: or bosses 16*
and 17%, respeetively, which are closed on

their - outer ends and are provided . withi

bearings for the ends ef a horizontally dis-
posed shaft 20 which extends axially through
the casing 10. : o

- A large gear 21 is fixed to shaft 20 adja-
cent to one of the side plates and meshes
with a. pinion 22 which is earried by a shaft
24. 'This shaft has ene of its ends journaled

in-a bearing 25 formed integral ‘with the

corresponding side plate and extends longi-

tudinally of said casing through a suitable

bearing 26 and is conmeeted to an elecivic
motor (not shown) or other suitable driv-

1,620,870

ing connection. - Bearing 26 is provided with -

a seal to prevent the fiuid contained in said
casing from escaping to the atmosphere
through said bearing but I do not deem it
necessary to illustrate and describe the seal
as it Torms the subject matter of a separate

application filed by me February 25, 1924,

Serial Number 695,031. .

Shaft 20 has fixed thereon in any suitable
manner, such.as a key 27, a pair of opposite-
Iy disposed eccentrics 28 and 29. Engaging
eccentric 28 are the inner semi-civcular ends
of blocks: 30: and the outer curved ends of
said blocks bear against the faces of wedge
members 31 which are adjustably supported
in the ends of a cross head 32. This cross
head is preferably box-shaped having an
open inner face and an inwardly presented
reinfore'ng flange 32° formed on its outer
face. Adjusting serews 34 -are rotatably
seated in the horizontal pertions of frame
or cross head 32 and have their threaded
ends extending inwardly to engage threaded
openings formed In the ends of wedge mem-
bers 31. Thus by turning screws 34 in the
proper direction these blocks 31 may: be

meved upwardly or downwardly te:adjwst the

wedge faces thereof relative te the axis of
shaft 20 and thereby take up any slack be-
tween the eccentric and the respective blocks
or between the blocks and the wedge mem:
bers.  The outer faces of vertical portions
of member 32 have fised thereto the immer
ends of longitudinally disposed pistons 35.
Eccentric 29 is in engagement with the
inner ends of blocks 36 which are arvanged
adjacent to blocks 80 and have their outer
ends bearing against wedge blocks 87 ad-
justably supported in a member or crogs
head 38.by adjusting screws 89. ~Cross head
38 is simlar-in construction to crogs head
32 having an inwardly presented flange 38
on its outer face and having its inner face
open and slidingly engagimg the inner face
of eross head 32, as best shown in Figure 7.
The outer face of each vertical portion of
member 38 is provided with a semi-circular
member 40 having a semi-cireular groove 407,

‘This groove is adapted to receive a semi-cir-

eular flange 41 formed on the inner-end of
each piston 42. Pistons 42 ave reciprocally
mounted in cylinders 12 and are formed
tubular to receive in teleseopie relation the
smaller pistons 35, The outer end of each
piston 35 is formed with a reduced annulus
44 for receiving the cylindrieal portion 45 of

~a cup valve 46. - This cap valve has a lost

motion. connection with said piston and is
held in position thereon by means of an ex-
pansible ring 47 which is seated in and ex-
tends inwardly from a cireular groove
formed in the inner face of cylindvical por-
tion 45 and engages a peripheral groove 48
formed in the reduced annulus 44. The
width of groove 48 is greater than the width

70
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of ring 47 so as to permit a’ pl'edetel'illingd
movement of valve 46 relative to piston 35.

The end wall of valve 46 is provided with a -

series  of circularly disposed openings. or
apertures 49 which, when the valve'is seated,

‘abut the outer ‘end of piston 35 and are
closed, thereby, as shown in Figures 9 and -

10 and w hich, when the valve is unseated,
establish communication between the. interior

or intake chamber 50 of piston 35 and cham--

ber 51 of piston 42, as shown in Figures 8
Piston 35 is provided with a port
52 and piston 42 is provided with a port 54
and said ports are arranged 'so that when
plstons 35 and 42 occupy predetelmlned po-
sitions the ports thereof are in register with
each other and with the intake connection 55
of the compressor, as shown in Figures 9 and
11. ~ Piston 35 is provided with packing

rings 56 and p1ston 42 ig prov‘ded with pqck—r

ing rings 57.
"The outer end of piston 42 has a reduced

annulus- 58 for receiving the cylindrical por-

tion 39 of a cup valve 60. The cylindrical
portion of cup valve 60 has seated in its in-
ner face a detachable expansible ring 61
which operates in a peripheral groove 62
formed in said reduced annulus. . Cup valve
60 has lost motion with: respect to piston 42

“and the extent of said lost motion is con-

trolled by the width of groove 62 and ring
61. A series of ‘1peltmes or ports 64 is cir-
cularly formed in the end wall of cup valve
60 and when thie cup valve 60 occupies dis-
placed position relative  to piston 42 said t
ports 64 establish communication between
chamber 51 of piston 42 and compression

chamber 65 of cylinder 12. When valve 60

is seated, the end portion thereof abuts
against the end of piston 42 and the ports

64 are closed by said piston as shown in Fig-

ures 8 and 11.

The extreme oufer end of each cylinder 12
~is provided with an inwardly disposed an-

nular seat 66 in which operates the cylindri-
cal portion 67 of a cup valve 68. Valve 68 is
provided with a flanged portion 69 which
overhangs cylindrice al portion 67 and seats
itself agzunst the annular shoulder 70 of
cylinder 12. The cylindrical portion 67 is

provided with a series of circumferentially

55

60

65

" ber 72.

disposed apertures or openings 71 which are

adapted to establish communication between

compression chamber 65 and pressure cham-
This cup valve 68 is slidingly ar-
l'axwed in cylinder 12 and is adapted to be

unseated by the pressure created in com-

préssion  chamber 65 and move outwardly
whereby ports 71 establish communication
between the compression chambers 85 and
pressure chambel' 72, as shown in Figures
8 and 11, allowing tlwe compressed fluid to
escape from said compression. chamber to
pressure chamber 72. VWhen the pressure in
thc ‘compression chambeL 65 is removed the

“ing blocks.

) the blocks.

'mno the ﬂmd in chamber 51.

pressure in pressure chamber 72 causes valve

68 to move inwardly into its closed position:

The extent of outward movement of valve -

68 is controlled by the cap 14, the central
pmtlon of which is curved or foxced inward-
ly and acts as a stop for said valv

- An -outlet pipe connection 74 is ‘umnged

in the flanged portion of each cylinder 12

and conveys . the Compressed fluid away
from the pressure chamber 72. The edges
of the cylindrical portions of valves 46 and
60 are. preferably cut on a taper as best
shown in Figures 20 and 21 so as to provide
sharp edges which will prevent accurmulation
of forelon substances in the reduced annulus
of said plstons

Blocks 30 .and
edges adjacent to their outward curved ends
with curved portions 30* and 36%, respective-

ly, and these curved portions are adapted to

be engaged by lugs or ears 32* and 38°, which
lugs are s»ruck from  the - outer faces of
blocks 32 and 38, respectively, and project
laterally the*ehom toward the correspond-
These lugs serve to hold the
outer ends of the blocks in their proper op-
erative - positions.

maple, and the concave faces of said blocks
are provided with grooves 75 which are de-
51gned to be filled with babbltt as indicated
at 76 in Figure 3.

In the body of the blocks are formed a
serles of bores disposed vertically, horizon-

ally and anouhﬂv in- different portions of
These bores are filled with bab-

Blocks 30 and ~36 are
'.preferaulv made of fine grain wood, such as

70

[

36 are p1'0v1ded in their :

bitt so as to reinforce said blocks and pre- -

vent splitting thereof. These various bores

preferably communicate with the grooves 75

so.that ‘the metal filling in said grooves and

in said- bores tends to lead away and dissi-

pate” the heat created by friction between
the concave faces of the blocks and the ec-
centrics’operating therein. -

In the operation of the complcssm the
compressible fluid is drawn during the suc-
tion stroke of plSEOIl 85 through intake pipe
55 and the ports 54 and 52 1nto the intake
chamber 50" from which it then passes
through ports 49 in valve 46, which oceupies
2 dlsplaced position, into- the compression
chamber 51. While the piston 55 is moving
mwardly to draw in the ‘lmd piston 42 is
moving outwardly and ‘is O\hqustmlr the
compressed fluid from the cylinder compres-

sion chamber 65 through the unseated valve.

68 into the pressure chamber 72. Upon. the
return stroke of piston 35 valve 46 is seated,
thereby closing port openings 49 and tmp—
VVhlle piston
35 1s 1 moving outwardly piston 42 is moving

inwardly tOW‘lI‘d plston 35, therebv meatmu

partial vacuum in chamber 65 caus ing valve

63 to be geated and close Com’numcatlon be-

tween chamber 65 and pressure chamber 72.

110

115 .

120

125

130
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chamber 65.

During the JllWZlLd movement of plston 42
valve 60 is unseated, thereby opening port
opening 64 o that the fluid contained: in
chamber 51 can pass through said port open-
ings into cylindrical chambel 65 atter be1110

partially compressed by the oppo sitely mov-

g pistons 42 and 45, see Figure 10. On
the next or rearward éd()lx() of the piston 35,
valve 60 'is seated, clesing port openings 64,
thus trapping the pdl'tlally compressed fluid
in eompression chamber 65 (see Figure 11).
While pisten 35 is moving lnwar le and
taking in a fresh charge of the cor mpressible
fluid, plston 421s moving outwardly and com-
preszes .the fluid contained in compresmo*l
When the pressare in chamber
65 veaches & predetermined degree, valve 68
is. unseated, thereby permitting ‘the com-

pressed-fluid to pass from compression cham-
ber 65 thr ough port opening 71 into pressure
The strokes of the plswn‘s 42

chamber 72..
and 85 are arranged so that at the end of
inward movement of piston 42 and outward
movement of piston 35 the ends of the ve-

- spective pistons are in close proximity so

as to eliminate. dead space and effeet a per-
feet discharge of the fluid from: the chamber
51.

each plston 42 as close as practical to the
apertured portions of valve 68 and thus force
the fluid from compression chamber G5,

Valves - 68. are ,operated by pressures

created in chambers 65 and 72 and are also
operated by movement of the respective pie-
tons 42 whose forward packing vings 57
frictionally engage the coxresponfhno valves
and cause them to move in accordamee with
the movement of the respective pistons.
Thus valves 68 are positively positioned to
control the passage of the compressed fluid

“from compression chambers 65 to pressure
. chambers 72. " Valves 60 and 46 are retained

on their respective pistons 42 and 35, by
expansible rings 61 and 47, 1esmcuwly
The thicknesses of these rings ave less than
the depths of the respective grooves 62 and
48 'so that in order to remove said- rings,
sultable tools 7 are inserted through aper-
tures 78 in the cylindrical wall of each valve
ane the ring is pressed thereby inwardly
into -the groove of its respeetive piston and
out. of engagement with the groove of the

valve, whereupon said valve may be removed
hom ‘the piston. - The valyes ave positive in
their actions and noiseless in operation and
as no .springs are employed to operate said
valves. the possibility of valves getting out
of ovder is reduced to minimum.

The meehanism for actuating the pistons
is not claimed in the present application’ as
it forms the subject-matter of a-sepavate

application filed by me February 9, 1924,

- Serial Number 691 566

65

A compressor of my improved conqt*'ugtlon

Slmlhrly the outward stroke of plston _’
49 ig gauged so as to bring the outer end of

1,620,870

is simple in operation, can be manufactur ed
at low cost and requires very little power
to operate
operation.

While I have shown and described the pre-
ferred form of construction of my iniproved
compressor, it is obvious that various changes.
in the size, form and arrangement of parts
in the censtruction of the compressor can
be made and substituted for these heréim:
shown and described without departing
from the spivit ol ‘my mventlon

I elaim:

1. A compressor comprising a ¢ Jlmder
pair of telescopic plstons coooemtnely ar-
ranged therein, means for positively actuat-
ing each of said pistons, and cup valves-en-
closing the ends of sald pistons and having
lost motion connection therewith for con-
trolling: the communication. between = said

pistons and. the pressure chamber of -said

eylinder.

2. A compressor comprising a c-ylinder,. a
pair of open ended ported telescopic. pistons
cooperatively arranged therein, means for
actuating said pistons, a eup valve forming
a. displaceable head for the inner piston for
controlling the comymunication between said
pistons, and a cup valve forming a displace-
able head for the outer piston for comtrol-
ling the communication between said pistons
and the cyhnder :

3. A compressor comprising a cylinder, a
pair of telescopic ported pistous eoopera:
tively arranged therein, means for separately

_actuating said pistons, a. cup valve opera-

tively mounted on and enclosing the outer
end of the first piston, said cup valve being

thereby reducing the. cost of

70

-

75 .

SO

90.

100

provided in its end wall with: port open-

mgs-arranged in’ definite relation with said
piston for controlling the communication
therebetween and the second piston, and a
cup valve mounted on. and enclosing’ the

valve being provided in its end wall with
port openings arranged in correlation with

said piston for controlling the communica-
tion between said piston and the cylinder.

4. A compressor comprising a cylinder, a
pair of telescopic pistons cooperatively ar-
ranged therein, means for individually actu-

atlno said plstons, a valve mounted ‘on. the

end of the inner piston for controlling the
communication between said pistons, a valve

mounted. on the end of the outer piston for

controlling the communication- therebetween

“and said cylmder and a pressure operated

valve arranged in said cylinder for control-
ling the discharge end thereof. .

A compressor comprising a cylinder, a
pair of telescopic pistons, coopemtivelv ar-
ranged therein, ‘the inner piston being wholly

dppo sed in the outer piston, said plston be--

ing provided with loosely mounted compres-
sion ends operable to control the communi-

105

‘outer end. of said second piston, said eup

110

115

20
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~and having lost motioi
with, there being suitable port openings

1,820, 870

cahon betiveen said pistons and the wmpl es-

sion chamber of the cylinder, and means

for actuating said pistons.

pair of telescoplc plStOﬂS cooperativel yoar-
ranged therein and having open outer ends,
and caps fitting over and ehclo:mc said ends
connection there-

formed in the end walls of said caps, which
when said caps are unseated permit passage
of fluid from eaid pistons, and means for
almultaneously actuating said pistons. ,

7. A compressor compmsmo a cylinder, a
palr of telescopic pistons cooperatively ar-
ranged therein, means - for positively  actu-

_atmg said plstons, cup valves enclosing the

compression .ends of said. pistons for con-
trolling the communication therebetween,
said valves having operative lost motion en-
gagement with said pistons, and a pressure
operated valve arranged in the compressio
chamber of the: cylmder for controlling the
discharge of the fluid therefrom.

8. A compressor comprising
hollow open ended piston o L,emtino“ therein,
a ported cup valve arranged exteriorly on

‘and enclosing ‘the compression -end of said

piston, said valve having lost motion engage-
ment with said piston and being oper rable

“thereby ‘to control - the 'commupication be-

tween said-piston and the compression ¢ham-

- ber of the cylinder, said compression end

[
<t

v
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of .said ' piston -having reduced annulus to
receive the annular wall of said cup valve
member flush with the pempheral face. of:
said piston, and means for actuating said
piston.

9. A compressor COmpI‘lSan‘ a cyhnder,

‘tubular piston operating therein and pro-

vided with a reduced compression end, a
cup-shaped mémber arranged on and Wholly
enclosing the compression end of said piston,
said cup-shaped member being p1‘ov1ded with
an annulus arranged exteriorly on said re-
duced .compression end flush with the pe-
ripheral wall of said piston and having Tos

motion connection with said piston and be-
ing provided in its end wall with port open-
ings which when said cup-shaped member is
dlsplaced permit the discharge of the fluid
from said piston and which when said cup-

shaped member occupies normal position are

closed by the edge of the compression end,
and means for actuatmg said piston.

10. A compressor for domestic refriger-
ating machines comprising in- combmatlon—
a cylinder, a tubular piston operating there-

60 in and provided with a reduced compression

end, a cup valve arranged on the compres-

sion end of said piston and operable there--

by relative thereto for controlling the pas-
sage of fluid therethrough, said ch -shaped
member being provided with annular walls
arranged exterlorly on said. reduced end

2 cylinder, a’

B

flush w1th the perlpheral wall of sald pisten,

an element for mteren(raormb sald annular
wall and said piston for.forming -lost mo-
6. A compressor comprising a cyllndeL a

tiot connection therebetween, apd reans for
‘lctua ting said piston.

g

A compressor -for domestlc refrmerat—ﬁ

1n’> machlne COI"lpI‘lSan in COillblIl‘lLlOIl Q

gyunder. a hollow piston operating therein -

and provided in its periphery with an intake
port .communicating with the interior: of
said piston having a discharge opening in

the compression end thereof, a dlsplaceable—

cup-valve mounted on-the compression end
of said’ piston for closing the interior of
said plston and forming-a compression head
therefor, said valve havmo lost motion' rela-

80

tive to said plston and there being apertures. :
formed in said valve wlich when said valve -

is' displaced - establish communication  be-

-tween. the.interior -of said piston:-and the
‘compression chamber of the cylinder: and
'Whlch when said: valve occupies normal po-

tion are closed by the end of said piston

zmd shield the interior thereof, and means

for actuating said piston. .

12. In a compressor, the comblnfttlon of
a hollow reciprocating piston having "an
intake port in-its penpheral wall_and an
open reduced end, -a slidable cup valve ex-

teriorly arranged on said reduced-end and Y-

having openings in its end wall -which are
in: lonouudln%l alinement - with .and' are
adaptea to be closed by the- edge of the
piston when the valve is seated and. which
form outlet ports for said intake chamber
when -said -valve is unseated, said piston
being provided with a reduced annulus for
receiving the - c¢ylindrical portion. of - said

valve flush with the perlpheral surface of

said piston.
18. In a compressor, the ‘combination of

a hollow reciprocating piston provided with -

an open reduced end, a cup valve slidably
and exteriorly arranoved on the reduced end
of said piston iormmg the compression head

of said piston, said valve being provided in
“its end wall with port-openings‘and having

lost motion with respect to said piston

whereby when said valve is unseated said
port openings establish communication be-

tween the interior of said piston and said
cylinder, and a retaining member extending
mwardly from said valve into an annular
groove formed in said piston for limiting
the movement of said valve.

14. A compressor comprising a cylinder,
a pair of cooperating telescopic pistons oper-
ating therem, a pair of sliding cross heads
secured to respective plstons means for ac-
tuating said cross heads in opposite direc-
tions, cup: valves on  said pistons, and a
pressure operated valve in said cylinder for
controlling the compression chamber thereof.

15.. A’ compressor comprising a.cylinder,

a pair of cooperating telescopic pistons op-
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“each cylinder, a pair of cross heads one

erating therein, means for actuating said
pistons, cip valves on said pistons for con-
trolling the passage of fluid therethrough;
and a pressure operated cup valve having
its cylindrical portion extending into said
cylinder and arranged: flush with the inner
face .thereof, and movable outwardly, said

‘cylindrical portion: being provided with a

series of circumferentially disposed aper-

‘tures which are closed when the wvalve is

seated and which -when the valve is un-
ceated establish communication between said

of

“cylinder and: the pressure chamber.

16. A compressor comprising a pair
diametrically disposed cylinders, a pair
cooperating telescopic pistons arranged in
of

which has secured to it the inner end of

the first or smaller pistons and the other.

one has secured. to it the: inner ends of
larger or secondary pistons, means for actu-
ating said heads 1n opposite ~directions,

valves on said pistons for controlling the

passage of fluid therethrough, and a valve
for controlling the discharge of fluid from
the cylinders. : :

. 17. A compressor comprising a pair of
diametrically disposed cylinders, a tubular
piston operating in each cylinder, a sliding

cross head connected to-said pistons, a tele-
scopic piston operating in each tubular pis-

“ton, a sliding cross head connected to said

telescopic pistons, means for actuating said
cross heads in opposite directions,  a cup
valve in each cylinder and operable in cor-
relation with the respective tubular piston,
and cup valves mounted on said pistons in

of”
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lost motion relative therewith and operable
by said pistons.

18. In a device of the class described, the
combination of a hollow piston having the
compression end open,.a cup valve disposed
exteriorly on said open end and forming-a
compression head therefor, said valve hav-
ing its peripheral wall slidably disposed:on
the peripheral wall of said piston and pro-
vided in its end wall with apertures ar-
ranged in alinement with the annulus there-

of, and means for interengaging said: cup:

valve with said piston-to allow movement.
of said cup valve relative to said piston for
opening and closing said apertures and con-

trol the communication between: the interior.

of the piston and the cylinder in which. it

operates in correlation with the movement

ot said piston. ‘ o o
19. In a compressor for refrigerating ap-

paratus, the combination of a cylinder, a,
hollow piston. operatively arranged therein
and having an open outer end, a cup valve:

fitting over and enclosing said open end. and
having “lost motion connection therewith,
there being suitable port openings formed:
in the end wall of said cup. valve whereby
when said cup is.unseated finid is allowed
to pass from the interior of said piston into
said cylinder through .said port openings
and said valve is séated to close said open-
ings during the compression stroke of said:
piston. S . ,

In testimony whereof I hereunto aflix my.
signature this 29th day of December, 1923.

' JOHN O. CARREY.
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