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@ Improvements in screw compressors. .

@ A meshing screw compressor comprises a casing (10) in

_ which there is defined a working chamber (11), a fluid inlet (12)

and a fluid outlet. The working chamber (11) is periodically in
fluid communication with the inlet (12) and the outlet and is si-
tuated therebetween. Fiuid is compressed in the working
chamber {11) under the interaction of the meshing screws
therein in passing from the inlet (12) to the outlet. The casing
(10) incorporates a discharge arrangement (14) between the
inlet (12) and the outlet, the discharge arrangement (14) being
in permanent fluid communication with the working chamber
(11). The discharge arrangement (14) aliows fluid to bleed from
the working chamber (11) and is prearranged to provide a fixed
rate of fluid bleen from the working chamber (11) at a constant
running speed of the compressor. The discharge arrangement
(14) cornmunicates with a passageway (15) formed integrally in
the casing (10} to allow fiuid bled from the working chamber
{11) toreturn to the inlet {12).
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IMPROVEMENTS IN SCREW COMPRESSORS

This invention relatés'to a meéhing screw
Meshing screw type compré?sors comprising a

casing, a fluid inlet and a fluid outlet, the

casing having a working chamber defined therein, the

working chamber being periodicallj:ih fluid communication

" with the inlet and outlet and situated therebetween,

the fluid being cbﬁpresséd within the Working chamber
under the interaction of méaﬁng screws therein in “t
passing from the inlet to ‘the outlet, are herein
referféd'to as compressdrs "of the kind described“.~

' In application, a meshing screw compressor
of the kind described is commonly matched with a
suitabie métor running at a.prescribed fixed speed,
the motor being directly coupled to one of the
cbmpressor screws. It is to be expected that a Qide
Qariety of compressor appiicationé-ﬁill bé required at a
prescribed fixed speed for which the pbWer input;.

requirement will be different for different discharge
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pressure conditions and the probiem-then is to find, for
a particular duty,.a suitable ﬁower match between a
selected compressor and one of a‘stanaard range of motors.
Various attempts have been made to pfovide .
compressors of the kind described with variable
fluid output characteristics. | | i
For example, British Patent Specification No. 1518271
deécribesra method for increasing'fhe compression
ratio of a s%andard compressor Without any substaﬁtial,
increase in power input requirement. - Accprding to
this method, the inlet port éfrthe cdmpressorriﬁ-sl

enlarged, the enlarged pbrtipn eitending into the

compression zone of the compression chamber to o

reduce the volumetric capécity of the compressor
and hence increase its compression ratio.  The
modification can be carried out by a cutting . .
operation performed on a standard compressor, the_'
cutting operation becoming increasingly complex
the greater the increase in compression ratio is

, ] oo
required. In addition, the size of the outlet port-

T e

can be reduced for achieving the maXimum increase |
in compression ratio. Alternatively, the cutting
operation can’ be replaced by making adjustments to

the casting model of standard compressors.
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In practice, the method described can be costly and
of necessity involves irrevocably modifying a
standard compressor, the technigue further being
unsuitable for providing compressors with a diverse

range of output characteristics without a costly

variety of production.

According to the disclosure in British Patent
Specification No.1576230, a compressor of the kind
described has means whereby its input power
requirement can be reduced to provide an energy
saving for its drive mbtof during the idling
operation and in the start-up procedure of the
compressor. The means comprises a port or ports

in the compression chamber of the compressor,

for the passage of fluid from the compression _
chamber back to the inlet chémber, or to the ﬁree 3
atmosphere. By activation of the shut off devices,
the port or ports can be opened during'.the start-up
procedure or in fhe idling Qperation of the m
compressor allowing a substantially'uncbmprésséd
volume of fluid to be released from the working

chamber thereby reducing the power consumption of

~the compressor. However, the ports are closed

during normal running of the compressor.
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Compressors Built according to this known design -
involve a substantial increase in manufacturing
costs over standard compressor designs without
providing any greafer variety of fluid output'
capacities obtainable from a range of -compressors
available as standard. Disclosed in British Patent
Specification No0.1517156, is a éompressor of’the
kind described having means by which its volumetric -
-capacity can be adjusted whilst being driven at a.
10 fixed rotational speed by a motor. The means'.';:;
comprises a number of by-pass channels situatedrin,: N
the compression chamber which provide adjustable .o
communication between the compression chamber and - -
the inlet chamber of the compressor by means of
15 control valves associated with the by-pass channels;
The amount of fluid being bled off the compression .
chamber through the by-pass channels, and hence
the volumetric capacity'ofrthe compressor, can be
adjustéd by either automatic or manual écfivation '
20 of the control valves. :Compressors built to this
design necessarily;involﬁe‘complex production
techniques associated with high manufacturing costs.

It is an object of the present invention to overcdnerthe fore-
going disadvantages simply and inexpensively. This cbject is achieved

25 in that there is provided a meshing screw campressor camprising a
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casing, a fluid inlet and a fluid outlet, the casing

- having a working chamber defined therein, the working

chamber being periodically in fluid communication

~with the inlet and the outlet and situated therebetween,

the fluid being compressed within the working

.. chamber under the interaction of meshing screws .

10
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, permanently open fluid communlcatlon Wlth the

therein in passing from the inlet to the outlet,

characterised in that the casing has discharge means therein in

working chamber to allow fluid to bleed from the_

- working chamber through the discharge means between

the inlet and the outlet, in which the discharge

means is prearranged . to provide a fixed rate of

- fluid bleed from the working chamber at a constant

running speed of the compressor. o
The dlscharge means may comprlse an openlng
in a walllof the casing having closure means as5001ated

therewith for de.ermlnlng a fixed rate of fluld bleed

Afrom the working chember at a constant runnlng speed

~of the compressor(

The closure means may comprise an insert
having a hole therethrough, the insert being
received within the opening so that the hole therein

is in fluid communication with the working chamber,
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the fixed rate of fluid bleed .from the wnrklng chamber

at a constant running speed of the compressor o

being determined by the size of the hole in the -

insert.” | ' ' |

'The closure means ma& comprise a plug mounted

on. the casing adjacent the opening, the fixed rate. :
 of fluid bleed from the working chamber atla constant

runhing speed of -the compressor uveing determined'by

Lthe gap between the plug and the openlng.

' The closure means may comprise a plug mounted
on the casing adjacent the opening, the plug having a

:'pértion thereof which exﬁendé into the opening, the
fiied fate of fluid bleed,ffom the working chamber at
a constant running speed of the compressor being
determined by the annular clearance between said portion
of the plug and the openlng.

i The discharge means is preferabl& in fluld
communication with the fluid inlet so that fluid |
bleeding'off the wofking chamfer; in use, pésses

-fromrthe working chamber back to the fluid inlet.
| -A passageway is preferably formed integréll&z
within a wall of the'casing,'thebpassageway being
in fluid communication between the discharge means
and the fluid inlet to allow fluid bleeding off
the working chamber; in use, to pass through the
paséageway back to the inlet. 7

The discharge means is preferably situated

adjacent the fluid inlet end of the working chamber
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‘has not been substantlally compressed.

first embodlment of a dlscharge arrangment
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so that fluid bleeding off the worklng chamber, in use,,

. o=
e

By way of example, a meshing screw compressor and

four embodiments of a discharge arrangement therefor
h according to the present invention will now be described

" with reference-to the accompanying drawings in which:

Figure 1 shows a schematic layout of a meshing

‘screw compressor according to the present invention,

Figure 2 shows a cross-sectional end view of a
compressor having a first embodiment of a discharge'
arrangement according to the invention,

Flgure 3 shows a fragmentary Cross- sectlonal side

:"v1ew of a modlfled passageway for a compressor hav1ng the

Sl -

Flgure 4 shows an enlarged fragmentary cross-

‘sectional side view of the first embodiment of a discharge

arrangement shown in Figures 2 and 3,

V'Figure 5 shows an enlarged fragﬁentary cross-

‘sectional side view of a second embodiment of a discharge

arrangment according to the invention,

Figure 6 shows an enlarged fragmentary cross—

Jsectional‘side.view of a third embodiment of a discharge

arrangemenf aecording to the inyention, and
' Figure 7T shows an eniarged fragmentary cross-
sectional side view of a fourth embodiment of a discharge
arrangement according to the invention.
In the drawings, Figures 1 , 2rand 3 show a
cempressor having a casing 10 in which is defined

a working chamber 11. A pair of meshing screws is
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situated in the working chamber 11 and one of the meshing

wow

screws 1is coupled to a motor which thereby drives the
compressor; Fluid enters the working chamber 11 ﬁzgm a
fluidrinlet 12, with or without the use of fluid injection,
and is compressed uﬁder the interaction of the meshing
screws within the working chamber 11. The compressed
fluid then passes out through a fluid outlet 13. A fluid
discharge arrangement 14 is provided in a wall of the casing
10, in perﬁénently open fluid commuﬁicatidn with the working
chamber ll; to allow fluid to bleed from the-working chamber
11 in use. A passageway 15, formed integrally in the
casing 10, intercommunicates fhe discharge arréngemeﬁt 14
with the fluid inlet 12 so that fluid bleeding from the
ﬁorking chamber 11 returns’fo the fluid iﬁlet 12 in ﬁse.

The péssageway 15 canrbe formed circumferentially
on the casing 10 for communication with a fluid inlet 12
positioned on the top of the casing 10 as shown in Figure
2.:. Alternatively, the passageway 15 cén be formed axially

on the casing 10 for communication with a fluid inlet 12

'positioned at the end of the casing 10, as shown in Figure 3.
” . - . .

It is desirable that the discharge arrangment 14
is situated towards the fluid inlet end of the working
chamber 11 in order that the fluid bleeding from the
working chamber 11, in use, has not been substantiaily
compressed.

. In the first'embodiment of a discharge'
arrangment 14, shown in Figure 4, a hole 16 is

drilled through the casing 10 to provide permanently

open fluid communication between the working chamber

[P
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. 11 and the passageway 15. This hole 16 is conveniently

drilled from the outside of the casing 10 and the hole

.17 thereby formed in the outer wall 18 of the

passageway 15 is plugged to seal off the passageway

- 15 from the free atmosphere. In Figure 4, the hole

17 is shown as a tapped hole in which is received a

tireaded plug 19, but it will be appreciated that

other forms of plugging the hole 17 could

be employed. In the first embodiment
of a discharge arrangement, as shown in Figure 4,

the rate of fluid bieed from the working chamber

;at a constant rumning speed of the compressor is

. determined by appropriate selection of the size of

the hole 16 in the casiﬁg 0. -

In a second embodiment of a discharge
arrangement 14, shown in Figure 5, a hole 20 is drilled
into the casing 10 to interconnect the passagsway
15 with the working chamber 11. The hgle 20 is
tapped *o receive a threaded insert 21. The insert
21 has a hole 22 therethrough for providing
permanently open intercommunication between the
working chamber 11 and the passageway 15 when the
insert 21 is received in the hole 22. Here again,

the hole 20 is conveniently drilled from the outside

0060639
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of the casing 10, the hole 23 thereby formed in the
outer wall 18 of the passageway 15 being plugged to seal

off the passageway.l5 from the free atmosphere.

'Again; the hole can be plugged in a number of ways as

previously mentioned with reference to Figure 4. In

‘this embodiment shown in Figure 5, the rate of fluid

bleed from the working chamber at a constant running
speed o0f the compressor is determined by appropriate

selection of the size of the hole 22 in the insert 21,

In a. third embodiment of a discharge -

~ arrangement 14, shown in Figure 6, a hole 24 is

drilled into the casing 10 to provide permanently-
open fluid-cémmunication between the passageway 15
and the working chamber 11. Th? hole 24 is again
conveniently drilled from the outside of the casing
10, thereby forming a hole 25 in the outer wall 18 of
the passageway 15. A plug 26 having a threaded
flange at one end and a smaller diameter plain

shank gf the other is received within the hole 25.
The hole 25 has a plain bore portion 27 which is
dimenéioned to suit the shank of the plug 26, and

a counterbored and tapped portion 28 in which the

threaded flange of the plug 26 is threadedly

received. A washer 29 is interposed between a

seat in the hole 25, formed at the junction of the two
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portions of the hole 25, and the shoulder of the

flénged portion of the plug 26. The end of the

plain shank of the plug 26 is chamféred and is
disposéd_adjacent'the hole 24 which intercommunicates
the ﬁorking chamber 11 with the passageway 15. The
rate of fluid bleed from the working chamber 11 to

;the passageway 15 at a constant running speed of

fthe compressor in this embodiment shown in Figure 6,

is determined by the proximity of the chamfered

end of the plug shank relative to the hole 24.

It will be understood that by inserting washers of

‘different thickness into the hole 25, the proximity

of tﬁe chamfered end of the plug shank relative to
the hole 24-can be altered for selection of a desired

bleed rate. Alternatively or additionally, plﬁgs

- having shanks of different lengths could be employed

 for this purpose without the need of a washer.

———

In a fourth embbdiment'of a discharge arrangement

14,>shown in Figure 7, a hole 32 is drilled into the casing

10 to gpovide permanently open fluid communication between

‘the passageway 15 and the working chamber 11, The hole 32

is again conveniently drilled from the outside of the

casing 10, thereby forming a hoe 31 in the outer wall 18

of the passageway 15. The hole 31 is tapped to receive
a plug 33. The plug 33 has a threaded flange at one end

which is threadedly received in the hole 31 and a smaller
diameter plain shank 34 at the other end which extends

into the hole 32. The rate of fluid bleed from the working
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. preferred to return the fluld bleedlng from the ii o

'worklng chamber back to the fluld 1nlet partieularly l

‘integrally within the cas1ng, other forms of bleed

l2. | 0060639

chamber 11 to the passageway 15 at a constant running speed

of the compressor in this embodiment, shown in Figure 7,
is determined by the annular clearance between the plug
shank 34 and the hole 32. Cleerly the plug shank 34 need

not necessarily have a circular cross-section but it is

_important that the plug shank 34 in the embodiment does

not extend into the working chamber 11 and hencefeul

the meshing screws. TFor this purpoee, a further flange 35
may be previded onrthe plug 33, for exemple, to limit o
the depth of penetration of the plug‘ shank 34 into the
hole 32, although it Wlll be appreczatei that a number

of other ways of thus locatlng the plug 33 could be

E - \r

,.,_.,,,.r,._ ;‘ [ - . . ‘

gz ) !
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" It ‘will be appre01ated that whilst it is | ;

if the working fluid is anythlng other than air, 1t
is not essential to the invention; the fluid bleed _

could equally well be allowed to disehargeAte the i L & ;

, ﬁxm!atmbsphere, for example, or 1t could be dlrected '

-

to some external collectlon point. ' . . {

It will also be appreciated that although _ '3
the bleed communlcatlon between the working chamber: 1
and the fluid lnlet as shown in Flgures 2, 3, 4, 5, 6 and T

of the draw1ngs takes the form of a passageway formed

communication could be prov1ded A pressure llne,

‘for example, could be coupled between the dlscharge.
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fluid communication betwéen the working chamber and
the fluid inlet. o o .

. Figures 4, 5, 6 and 7, show1ng the four
embodiments of a dlscharge arrangement according

to the invention, each show only one opening for

providing permanently open fluid communication between

the working chamber and the passageway. . It will

r'be understood, however, that any number of such

openings could be provided in the casing and the
openings may be of different sizes. Indeed, giving
consideration to production line operations in the

manufacture of compressors according to this invention,

it méy be desirable to provide a number of such

6pénings in each unit as a standard operation;
The desired rate of fluid bleed from each standard

compressor off the production line could thus be

determined by plugging off a sultably selected

combination of orenings in the discharge arrangement.

“ It will -also be appreciated that whilst the
openings in the casing are conveniently drilled
from the outside of the casing, rendering the closure
means externally accesSible, other means for providing
such openings could be used. Openings could be
drilled into the casing from the inside of the
working chamber, for example, or such openings could
be provided by holes formed in the casing as an

integral part of the casting.
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. It is also considered preferable for the discharge
arrangement to be rendered as tamper-proof as possible
so that the fixed rate of fluid bleed determined for
a particular compressor during manufacture cannot
easily be adjusted subsequently. | | i
. It can be seen from the deséription of each

of the four embodiments according to the invention

shown in Figures 4, 5, 6 and 7. that an infinite variety

of permubtations is possible for determlnlng a flxed

fluid bleed rate from a compressor. ThlS is. an N

R

ideal match between a compressor and a standard motor.

| A maJor advantage of thls 1nventlon, therefore,,
is that an exten51ve range of fluld output capa01tles e
is available from compressors built accordlng to the
invention at a minimal cost in terms of dev1at1ng
from present manufacturlng production and that the
1nvent10n is extremely sympathetac to s»andardlsatlon

of paqﬁs and production line operatlons,

- - - B -~ - el
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~ CLAIMS s

1. A meshing screw compressor of the kind comprising
a casing (10}, a fluid inlet (12] and a fluid outlet

(13) , the casing (10) having a working chamber (11) de-

_fined therein, the working chamber (11) being periodically

-in fluid communication with the inlet (12) and the outlet

(13) and situated therebetween, the fluid being compressed

-within the working chamber (11) under the interaction of

“meshing screws therein in passing from the inlet (12) to

the outlet (13), characterised in that the casing has
discharge means (14) therein in permanently open fluid
communication with the working chamber to allow fluid to

bleed from the working chamber through the discharge

~:-Means between the inlet and the outlet, in which the

15

20

‘discharge means is prearrangéd to provide a fixed rate
- 0of fluid bleed from the working chamber at a constant

- running speed of the compressor.

2. A meshing screw compressor as cla‘med in Claim
1 charagterised in that the discharge means comprises

an opening (16) in a wall of the casing, the fixed rate.

~ - 0of fluid bleed from the working chamber at a constant

25

running speed of the compressor being determined by the

size of the opening.

3. A meshing screw compressor as claimed in Claim
1 characterised in that the discharge means comprises an
opening (20, 24,32) in a wall of the casing having closure

s SRR B
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means (21, 26, 33) associated therxewith for determining
a fixed rate of fluid hleed from the working chamber at
a constant running speed of the compressor,

. - P ]

4. A meshing screw compressor as claimed in Claim

3 characterised in that the closure means comprises an

insert (21) having a hole (22) therethrough, the insert

being received within the opening (20) so that the hole

therein is in fluid communication with the working chamber,

the fixed rate of fluid bleed from the working chamber --
at a constant running speed of the compressor being"

determined by the size of the hole in the insert. -~

. - - : - S
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5. A meshing screw compressor as claimed in Claim
3 characterised in that the closure means comprises a -
plug (26, 33) mounted on the casing adjacent the opéning

(24, 32), the fixed rate of fluid bleed from the'Working

chamber at a constant running speed of the compressor

being'determined by the gap betweenrthe plug and the
opening, ;.. <. .ofnc B oo07 Sefnoas recitoecze D0 O
S T S IR LI T S RO S A b |
6. A meshing screw compressor as claimed in Claim
3 characterised in that the closure means comprises a
plug (33) mounted on the casing adjacent the opening
(32) , the plug having a poftion {(34) thereof which
extends into the opening, the fixed rate of the fluid

bleed from the working chamber at a constant running

y o S e NN
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17.

speed of the compressor being determined by the annular
clearance between said portion of the plug and the

opening,

7. A meshing screw compressor as claimed in any
preceding claim characterised in that the discharge
means (14) is in fluid communication with the fluid inlet

(12) so that fluid bleeding off the working chamber (11),

in use, passes from the working chamber back to the fluid

inlet.

8. A meshing screw compressor aé,claimed in Claim
7 characterised by a passageway (15) formed integrally
ﬁithin a wall of the casing (10), the passageway being
in fluid communication between the discharge means (14)
and the fluid inlet (12) to allow fluid bleeding off the
working chamber (11), in use, to pass through the passage-
way back to the inlet.

’

9. A meshing compressor as claimed in any preceding
claim characterised in that the discharge means (14) is
situated adjacent the fluid inlet end of the working
chamber (11) so that fluid bleeding off the working
chamber, in use, has noﬁ been substantially compressed.

SDM/TBA/TGP/SO/PC/BA2504
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