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The adiabatic efficiency of the screw compres- sor reaches a maximum when
BACKGROUND OF THE INVENTION Vik = Pd/Ps Field of the Invention
5 where Vi = [err]  is theoretical maximum The present invention relates to
a screw com-  thread volume, [err] is theoretical minimum thread pressor
provided with a built-in volume ratio adjust-  volume at the opening of the
outlet port, Pd/Ps is ing valve and a volume control slide valve.
external pressure ratio, Pd is discharge pressure, 10  Ps is suction
pressure and k is the ratio of specific Description of the Related Art
heat. When the built-in volume ratio of the compres- Fig. 3 shows a
conventional screw compressor   sor needs to be increased to achieve the
maximum provided with a built-in volume ratio adjusting valve  adiabatic
efficiency, the built-in volume ratio adjust- 11 and a volume control slide
valve 12. This screw   15  ing valve 11 is moved to the right, as viewed in
compressor comprises: a casing 15 provided with a  Fig. 3, and, when the
built-in volume ratio needs to suction port 13 and a discharge port 14; a
pair of  be decreased for the same purpose, the built-in intermeshing,
counterrotating screw rotors 16 dis-  volume ratio adjusting valve 11 is
moved to the left. posed within and joumaled on the casing 15; a     For
full load operation; the volume control slide cylinder 22 feed to the
casing, 15, provided with a   20  valve 12 is placed contiguously with the
built-in partition wall 17 held in place with snap rings and  volume ratio
adjusting valve 11 as shown in Fig. 3 partitioning the interior of the
cylinder 22 into a first  to compress all the sucked gas and to discharge
chamber 18 on the near side with respect to the   the same through the
discharge port 14. For partial rotors 16, provided with an inlet port 20X
and an  load operation or no-load operation, only the vol- outlet port 20Y
for the working fluid, and a second   25  ume control slide valve 12 is
moved to the right so chamber 19 on the far side with respect to the
that a gap is formed between the built-in volume rotors 16, provided with
an inlet port 21X and an  ratio adjusting valve 11 and the volume control
outlet port 21Y for the working fluid; a first piston  slide valve 12 to
return part of or all the gas sucked 24 fitted in the first chamber 18 for
axial sliding  through the suction port 13 to the suction port 13 motion; a
second piston 25 fitted in the second   30  without compressing the gas.
chamber 19 for axial sliding motion; a first piston  When the screw
compressor is operated under rod 26 having one end joined to the first
piston 24  a condition where the suction pressure and the and the other end
operatively connected to the    discharge pressure do not vary very much,
the built-in volume ratio adjusting valve 11 to move the  built-in volume
ratio need not be adjusted by the inner volume adjusting valve 11 in a
space be-  35  built-in volume ratio adjusting valve 11. Accord- tween the
rotors 16 and the inner surface of the  ingly, the spacers 29 are placed on
both sides of casing 15; a second piston rod 27 having one end  the first
piston 24 in the first chamber 18 to hold joined to the second piston 25
and the other end  the first piston 24 immovable and to hold the built-
operatively connected to the volume control slide  in volume ratio
adjusting valve 11 at a fixed-posi- valve 12 to move the volume control
slide valve 12   40  tion. This conventional screw compressor, however, in
a space between the rotors 16 and the inner    has a problem that a large
force acting on the built- surface of the casing; a stopper 28 formed
integ-  in volume ratio adjusting valve 11 from the side of rally with the
casing 15 to limit the backward move-  the rotors 16 is transmitted through
the first piston ment of the built-in volume ratio adjusting valve 11.  rod
26, the first piston 24, the spacer 29 and the The second piston rod 27 is
extended through the   45  partition wall 17 and acts on the snap ring 23,
and first piston rod 26 for sliding movement relative to  hence the snap
ring 23 is liable to be damaged. the first piston rod 26. The volume
control slide    US-A-4516914, which provides the preamble of valve 12 is
able to move in the operating range of  claim 1, describes a screw
compressor with a built- the built-in volume ratio adjusting valve 11 or in
the  in volume control slide valve and stopper means of extension of the
operating range of the built-in  so  the casing for limiting the backward
movement of volume ratio adjusting valve 11. The backward     the built-in
volume ratio adjusting valve. However movement of the volume control slide
valve 12 is  this stopper means limits the movement of the limited by the
built-in volume ratio adjusting valve  valve only in one direction and does
not provide a 11. In a state shown in Fig. 3, the first piston 24 is  means
for immobilising the valve under operating held immovable by spacers 29.
The spacers 29 are  55  conditions where the adjustment of the built-in
vol- removed when built-in volume ratio adjustment is  ume ratio adjusting
valve is not required. necessary. 2    3                 EP 0 464 316 B1
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SUMMARY OF THE INVENTION                           is sustained by the side
surface of the spacer inserting hole 2. The spacer inserting hole 2 is
Accordingly, it is an object of the present in-  closed with a cover plate
3. vention to provide a screw compressor provided         A screw
compressor in a second embodiment with a built-in volume ratio adjusting
valve and   5   according to the present invention shown in Fig. 2
incorporating improvements for securely fixing the  is substantially the
same in construction as the built-in volume ratio adjusting valve.
screw compressor shown in Fig. 1, except that the The present invention
provides, a screw com-   screw compressor in the second embodiment em-
pressor in accordance with claim 1                 ploys a spacer 1b
fastened to a built-in volume In this configuration, all the forces applied
by   10  ratio adjusting valve 11 and a stopper 28 with bolts the fixed
built-in volume ratio adjusting valve to the  instead of the spacer 1a, and
hence parts like of spacers is sustained by the casing, and hence the
corresponding to those shown in Fig. 1 are denoted rest of the components
are not exposed to exces-   by the same reference characters and the
descrip- sive forces.                                       tion thereof
will-be omitted. 15     In this screw compressor both forces acting in
BRIEF DESCRIPTION OF THE DRAWINGS                  opposite directions on
the built-in volume ratio ad- justing valve 11 are sustained by the stopper
28. The above and other objects, features and ad-      As is apparent from
the foregoing description; vantages of the present invention will become
more  according to the present invention, the spacer is apparent from the
following description taken in  20  fastened at least to either the
built-in volume ratio connection with the accompanying drawings, in
adjusting valve or the first piston rod, and to the which:
casing so as to be immovable in the operating Figure 1 is a sectional view
of a screw compres-  direction of the built-in volume ratio adjusting valve
sor in a first embodiment according to the      relative to the built-in
volume ratio adjusting valve present invention;                          25
and the casing, so tat force acting on the fixed Figure 2 is a sectional
view of a screw compres-  built-in volume ratio adjusting valve is
sustained sor in a second embodiment according to the      directly by the
casing. Accordingly, the rest of the present invention; and
components are not exposed to excessive forces Figure 3 is a sectional view
of a conventional   and the built-in volume ratio adjusting valve can be
screw compressor.                           30  securely fixed. Although
the invention has been described in DESCRIPTION OF THE PREFERRED EMBODI-
its preferred forms with a certain degree of particu- MENTS
larity, obviously many changes and variations are possible therein. It is
therefore to be understood A screw compressor in a first embodiment  35
that the present invention may be practiced other- according to the present
invention shown in Fig. 1  wise than as specifically described herein
without is substantially the same in construction as the   departing from
the scope and spirit thereof. conventional screw compressor shown in Fig.
3,         A screw compressor comprises a pair of screw except that the
screw compressor embodying the     rotors provided in a casing, a cylinder
fixed to the present invention is provided with a spacer 1a   40  casing
and having a first chamber and a second instead of the spacers 29 of the
conventional screw  chamber, a first piston fitted in the first chamber, a
compressor, and has a shape conforming to the      second piston fitted in
the second chamber, a built- employment of the spacer 1a. Therefore, parts
in volume ratio adjusting valve operated by the first shown in Fig. 1 like
or corresponding to those     piston; a volume control slide valve operated
by described, with reference to Fig. 3 are denoted by   45  the second
piston, a stopper fixed to the casing to the same reference characters and
the description  limit the backward movement of the built-in volume thereof
will be omitted.                           ratio adjusting valve, and a
volume control slide Referring to Fig. 1, the spacer 1a is disposed  valve.
When built-in volume ratio adjustment is between a built-in volume ratio
adjusting valve 11  unnecessary, the built-in volume ratio adjusting and a
stopper 28 and is fastened to the built-in  so  valve is held immovable
between the stopper and a volume ratio adjusting valve 11 with a bolt with
its  spacer fixed to the built-in volume ratio adjusting surface on the far
side with respect to the stopper  valve and resting on a fixed surface of
the casing. 28 in contact with the side surface of a spacer    All the
forces acting on the immovable built-in inserting hole 2. Thus, a force
acting on the built-in  volume ratio adjusting valve are sustained by the
volume ratio adjusting valve 11 to the left, as   55  casing, so that the
rest of the components of the viewed in Fig. 1, is sustained by the stopper
28,  screw compressor are not exposed to excessive and a force acting on
the built-in volume ratio    forces. adjusting valve 11 to the right, as
viewed in Fig. 1, 3    5                 EP 0 464 316B1
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Claims                                             Patentansprl~che 1. A
screw compressor comprising:                  1. Schraubenverdichter, der
aufweist: a casing (15);                                     ein Gehause
(15), a pair of intermeshing, counterrotating   5        ein Paar von
ineinandergreifenden, sich screw rotors (16) disposed within and journaled
gegenlaufig drehenden Schraubenrotoren (16), on said casing (15);
die im Gehause (15) angeordnet und an die- a cylinder (22) fixed to said
casing (15)       sem gelagert sind, and provided with a fixed partition
wall (17)          einen Zylinder (22), der am Gehause (15) partitioning
the interior of said cylinder into a   10  befestigt ist und mit einer
feststehenden first chamber (18) on the near side with re-       Trennwand
(17) versehen ist, die das Innere spect to said screw rotors (16), provided
with a   des Zylinders in eine erste Kammer (18) an first inlet port (20x)
and a first outlet port (20x)  der in bezug auf die Schraubenrotoren (16)
for the working fluid, and a second chamber        nahe liegenden Seite,
die mit einer ersten Ein- (19) on the far side with respect to said screw
16  laBoffnung (20x) und einer ersten AuslaBoff- rotors, provided with a
second inlet port (21x)    nung (20x) far das Arbeitsfluid versehen ist,
and a second outlet port (21x) for the working     und eine zweite Kammer
(19) an der in bezug fluid;                                             auf
die Schraubenrotoren entfernt liegenden a first piston (24) fitted in said
first chain-  Seite unterteilt, die mit einer zweiten EinlaB6ff- ber (18)
for an axial sliding movement;    20      nung (21x). und elner zweiten
AuslaB6ffnung a second piston (25) fitted in  said second    (21x) fUr das
Arbeitsfluid versehen ist, chamber (19) for an axial sliding movement;
einen ersten Kolben (24), der in die erste a first piston rod (26) joined
to said first    Kammer (18) far elne axiale Gleitbewegung piston (24);
eingepa8t ist, a built-in volume ratio adjusting valve (11)  25   einen
zweiten Kolben (25), der in die zwei- operated through said first piston
rod (26) by     te Kammer (19) fUr eine axiale Gleitbewegung said first
piston (24) for movement in a space     eingepalt ist, between said screw
rotors (16) and an inner            eine erste Kolbenstange (26), die mit
dem surface of said casing (15);                       ersten Kolben (24)
verbunden ist, a stopper (28) formed integrally with said  3o     ein
Einbau-Volumenverhaltnis-Einsteliventil casing or fixed to said casing to
limit the        (11), das Uber die erste Kolbenstange (26) backward
movement of said built-in volume          durch den ersten Kolben (24) zur
Bewegung in ratio adjusting valve;                             einem Raum
zwischen den Schraubenrotoren a second piston rod (27) joined to said
(16) und elner Innenflache des Gehauses (15) second piston (25) and
extended through said  35   betatigt wird, first piston rod (26) for an
axial sliding move-       einen Anschlag (28), der mit dem Gehause ment
relative to said first piston rod; and        einst(Ickig ausgebildet ist
oder am Gehause a volume control slide valve (12) operated      befestigt
ist, um die ROckwartsbewegung des through said second piston rod (27) by
said          Einbau-Volumenverhaltnis-Einsteliventils zu be- second piston
(25) for movement in a space   4o    schranken, between said screw rotors
(16) and said inner          eine zweiten Kolbenstange (27), die mit
surface of said casing (15) in the operating       dem zweiten Kolben (25)
verbunden ist und range of said built-in volume ratio adjusting      sich
durch die erste Kolbenstange (26) hin- valve (11) or in the extension of
the operating    durch zur axialen Gleitbewegung in bezug auf range of said
built-in volume ratio adjusting   46  die erste Kolbenstange erstreckt, und
valve, the backward movement of said volume            einen
Volumensteuerschieber (12), der im control slide valve (12) being limited
by said     Arbeitsbereich des Einbau-Volumenverhaltnis- built-in volume
ratio adjusting valve (11);        Einstellventils (11) oder in der
Erweiterung des characterized In that a spacer (1a; 1b) is
Arbeitsbereiches des Einbau-Volumenverhalt- fastenable at least to either
said built-in volume   so  nis-Einstellventils Uber die zweite Kolbenstan-
ratio adjusting valve (11) or said first piston rod  ge (27) durch den
zweiten Kolben (25) zur (26), and to said casing (15) so that a force
Bewegung in einem  Raum  zwischen den acting on said built-in volume ratio
adjusting     Schraubenrotoren (16) und der Innenflache des valve (11) is
sustained directly by said casing    Gehauses (15) betatigt wird, wobei die
RUck- (15).                                      55      wirtsbewegung des
Volumensteuerschiebers (12) durch das Einbau-Volumenverhaltnis-Ein-
steliventil (11) beschrankt wird, dadurch gekennzeichnet, daB ein Abstand-
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halter (1a; 1b) an zumindest dem Einbau-Volu.           (16) et ladite
surface interne dudit boitier menverhiltnis-Einsteliventil (11) odor der
er-          (15) dans l'intervalle de fonctionnement sten Kolbenstange
(26), und dem  Gehause                de ladite soupape integr~e de reglage
du (15) befestigbar ist, so daE eine auf das Ein-          rapport
volumique (11) ou dans une ex- bau-Volumenverhaltnis-EinstIlIventil (11)
wir-   5      tension de l'intervalle de fonctionnement kende Kraft durch
das Gehause (15) direkt               de ladite soupape integree de reglage
du abgefangen wird.                                        rapport
volumique (11), le deplacement vers l'arriere de ladite soupape a coulis-
Revendlcatlons                                              seau de
commande du volume (12) 6tant 10          limite par ladite soupape
integree de r6- 1. Compresseur & vis comprenant:
glage du rapport volumique (11); - un boltier (15);
compresseur caract6rise en ce qu'une en- - une paire de rotors de vis en
opposition       tretoise (1 a; 1b) peut etre fix6e au moins soit a et en
engrenement (16) places dans et         ladite soupape integree de reglage
du rapport tourillonnant sur ledit boltior (15);  15     volumique (11),
soit A ladite premibre tige de - un cylindre (22) fixd audit bolier (15) et
piston (26) et audit bottler (15) de telle fagon muni d'une paroi de
separation fixe (17)      qu'un effort agissant sur ladite soupape int6-
separant l'interieur dudit cylindre en une    grde de reglage du rapport
volumique (11) soit premibre charnbre (18) sur le c8te pro-
directement repris par ledit boltier (15). che desdits rotors de vis (16),
munie  20 d'un premier orifice d'entree (20x) et d'un premier orifice de
sortie (20y) pour le fluide de travail, et on une seconde chambre (19) sur
le c8te eloigne desdits rotors de vis (16), munie d'un second   25 orifice
d'entree (21x) et d'un second orifi- ce de sortie (21y) pour le fluide de
tra- vail; - un premier piston (24) loge dans ladite premibre chambre (18)
pour un coulisse-  30 ment axial; - un second piston (25) loge dans ladite
seconde chambre (19) pour un coulisse- ment axial; - une premiere tige de
piston (26) liee   35 audit premier piston (24); - une soupape integree de
r6glage du rap- port volumique (11) actionnee via ladite premibre tige de
piston (26) par ledit premier piston (24) pour se d~placer  4o dans un
espace separant lesdits rotors de vis (16) et une surface inteme dudit
boltier (15); - une butee (28) formee de fagon integrale audit boltier ou
fixee audit bottler pour  45 limiter le deplacement vers l'arribre de
ladite soupape integree de r6glage du rapport volumique (11); - une seconde
tige de piston (27) liMe au- dit second piston (25) et s'etendant a   50
travers ladite premibre tige de piston (26) pour un coulissement axial par
rapport a ladite premibre tige de piston (26); et - une soupape &
coulisseau de commando du volume (12) actionnee via ladite se-  55 condo
tige de piston (27) par ledit se- cond piston (25) pour se deplacer dans un
espace s~parant lesdits rotors de vis 5    


