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The invention relates to measures for the balancing of a twin 

screw system in axis-parallel arrangement with outer-axis 

engagement in counter-rotation, and with angles of contact of 

at least 720° in single-f~ight design. The distance between 

centre of gravity and centre, end face, and angle of contact 

determine in this context the values of the.static and dynamic 

imbalances which occur with screws with single-flight · 

profiles. 

In the disclosure text Sho 62(1987)-291486 from the company 

Taiko, Japan, a method of screw balancing is described: First, 

static balance is achieved by determining the length of the 

screw in integer multiples of the pitch. By means of cut-outs 

in the screw on both sides, on the face side, which are hollow 

or filled with light material, dynamic balance is achieved. 

This method of balancing cannot be implemented if special 
materials are demanded, which cannot be cast. With unusual 
profile geometries, too, this metho~·has its limits, since on 

the one hand the wall thicknesses of the screws cannot, for 

reasons of stability, be reduced at will; on the other hand, 

an excessively great extension in axial direction of the 

balancing hollows would incur big manufacturing problems 

because of the helical shape. 

The invention is based on the objective of defining measures 

for the balancing of single-flight screws, the geometry of 

which is unusual or the·~se of which requires special 

materials, without incurring major investment in the 

manufacture and without prejudicing form stability. 

This objectiv~ is achieved according to the invention by means 

of a twin screw system 1, 2 (Fig. 1) in axis-parallel 
arrangement with outside axis engagement with counter-running 

movement, and angles of contact of at least 720° in single­
fligbt design, in such a way that the lengths of the ·screws 
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are not fixed at integer multiples of the pitch, and that the 

outer contours of the screw are changed in the medium intake 

area in order to achieve balancing 3 (Fig. 1). 

Possible embodiments are provided_ by the application of 

additional masses 6 (Fig. 1) in the outer area, in particular 

at the pilot gear, as well as by.·face-side balancing hollows 4 

(Fig. 2), the axial.extension of which is varied for the 

purpose of optimisation. 

The advantages achieved with the invention are: 

1. Easier manufacture and greater form stability in the case 

of the· application of face-side balancing hollows, 

achieved by the optim~ dimensioning of screw angles of 

contact, winding angles o~ balancing hollow, and balancing 

hollow cross-section. 

2. The possibilit.y of using special materials, which cannot 

be cast. 
3. Reduced screw.surface areas in the outlet area, which has 

the effect of reducing temperature. 

On the basis of the embodiments shown in the figures, the 

invention is now explained in greater detail: ----

The figures show: 

Fig. 1: 

Fig. 2: 

Fig. 3: 

A twin screw system for a screw pump in single­

flight design according to the invention, with 

angles of contact of 1598° and balanci~g cut-o~ts at 

the screw outer contours in the medium intake area. 

An embodiment of a· twin screw system from Fig. 1 

with balancing hollows in a frontal view. 

The representation of the helical profile centre-of­

gravi ty location curve of a screw profile from 

Fig. 2. 
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In one embodiment, ·the twin screw~ 1, 2 (Fig. 1} feature 

lengths of 4.439 times the pitch, which corresponds to an 

angle of contact of 1598° (Fig. 3). The end profiles 

(Fig. 2) and the pitch 1 (Fig. 1) determine, together with the 

wall thickness d (Fig. 2), the greatest part of the contour of 

the axially-located balancing hollows 4 (Fig. 2); the core 

circle 7 (Fig. 2) delimits this towards the centre. With. 

common angle positions Qf the centres of gravity of the full 

profile and balancing surfaces So, S3 (Fig. 2), the straight 

termination is m.andatorily derived in the balance surface. 

By calculation, the problem is dealt with as follows: 

In a rectangular co-ordinate· system with a screw axis as w­

axis and u-ax-is and v-axis in the plane of the middle screw 

face sec.tions, the ~entre of gravity So (Fig. 3) is positioned 

on the u-axis. The extension of the screw in the w-direction 

extends symmetrically from -W2 ••. +W2 or in angle definition 

from -a2 ••• +a2, with-a relat~onship of a2 = (2x/l}·W2 (II), 

where 2a2 is the angle of contact of the screw and ~ = circle 

coefficient= 3.1415 ••• 

The areas of the end-side balancing hollows are at 

\, -W2 ••• -W1 and + W1 ••• + ~21 which corresponds to angle 

positions of -a2 ••• -a1 and +a1 •• • +a2 with a1 = (2x/l)·W1 (I). 

The winding angles of a balancing hollow in each case are 

therefore a3 = a2-a1 (III}. 

With synunetrical balancing hollows with a constant value g3 of 

the product from the area f3 and centre of gravity distance 

from the centre r3 (F~g. 2) (93 ~ f3 • rJ =constant (IV)), the 

requirements for static and dynamic balancing lead to the 

formulae a2 • sina1 cosa2 = Uf . cosa1 sina2 (V) 

and 
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g3 =go (sina2-a2cosa2) I (sina2-sina~-a2cosa2+a1cosa1) (VI), 
where go signifies the product from the full profile surface 

f o and the centre of gravity dista~ce from the centre ro 

(Fig. 2), a2 and u1 are to be located in the arc mass, and g3 
corresponds to the definition given above. 

Equation (V) provides for.every desired screw angle of contact 

2a2 (with a2 > 2n) at least one solution for u1; from u1 and 
u2 are derived the dimensions tor the balancing hollows; from 
(III) the winding angle; and from (VI) the reference cross-
section g3· 

For manufacturing reasons, the winding angle u3 of the balan­
cing hollow should be as small as possible; accordingly, with 
several solutions for ai, ·the greatest possible value of a1 
with a1 < a2 is used. Precise examinations show that the most 

. . 
unfavourable relat~~nships occur with screw lengths of integer 
multiples of the pitch, at 2W2 = 2L, 3L, 4L, 5L •.• K•L, 
corresponding to the embodiment according to the disclosure 
text referred to above. The winding angle of balancing hollow 
in that case amounts tQ a3 = K, the·dynamic characteristic 93 
attains a maximum, which requires a maximum balancing hollow: 

g3, Max = 90 · k/ (2k-1) 

i.e. for a screw.length of four times the pitch, in that case 
g3 = go . 4/7. 

For the embodiment of the invention described here, screws are 
selected with angles of contact of 2a2 = 5K, 7n, 9n ••• , 
corresponding to screw lengths of 2W2 = 5·1/2, 7·1/2, 9·1/2. 

The winding angles of balancing hollow are then likewise 

a3 = n, but the dynamic characteristic g3 in this case attains 

a minimum, which signifies a. minimal balancing hollow : 

g3, Min = go/2. 

Reinforcing ribs at the end of the balancing hollows lead to 
asymmetric relationships, which in part are compen_sated by th~--­
correction of the winding-angles 2a2, a3.· 



- 5 -
. THIS SHEET HAS BEEN 

REPLACED 

As a further measure for balancing, the screws 1, 2 are 
• • • altered at the passive oute~ cont~ur parts on the suction 

side. The passive area 3 (Fig. 1) extends with both screws 

over all the parts which are not requ~red either for the 

f ormat~on of the first suction side operating cell or for 

maintaining stability. This outer balancing can be used as an 

alternative to or in combination with one or more end-side 
balancing hollows. 

In a sub-variant, outer balancing masses 6 (Fig. 1) are used 
in the area of the pilot gear system. 



1111111111111111111 11111111111 
·* C L M S * 

- 6 -

Claims 
THrs SHEET HAS BEEN 

REPLACED. 

1. Twin screw system for a screw pump in axis-parallel 
arrangement, with couqter-running outer axis engagement , and 
with angles of contact of at least 720°, .in single-flight 
de$ign, without or with balancing hollows in the ends, 
characterised in that the screw· lengths are not integer 

. . 
multiples of the· pitch and/or ~hat the screw outer contours 
are altered in the medium inlet area for the purpose of 
balancing. 

2. Twin screw system.according to.Claim 1, characterised 
in that the screw length is gre.ater by an integer mu1 tiple of 
the pitch than 1~ times the pitch. 

3. Twin screw system according to Claim 1, characterised 
in that only one end of the screw features an inner balancing 
hollow (4). 

4. Twin screw system acco~ding to Claim 1, characterised 
in that the screw does not feature any inner balancing hollow·s 
( 4) • 

5. Twin screw system according to Claims 1·or 2, 
characterised in that both screw ends feature a balancing 
hollow (4}. 

6. Twin screw system according to Claims 3 or 5, 
characterised in that the winding angles of the balancing 
hollows can be vari~d for optimum adaptation. 
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