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15 7 l ‘ ABSTRACT 

A fluid displacement apparatus, such as a pump or 
motor in which three helically splined elements are ar 
ranged in parallel and in meshing engagement. Profile 
discs are mounted on the elements to provide a prede 

' '1 ‘.termined pitch and a possible variation in the delivery 
surface. The discs are secured for relative movement 
,with respect to the outer housing or the element on 
which they are mounted. 

18 Claims, 16 Drawing ‘Figures 
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FLUID DISPLACEMENT APPARATUS HAVING 
HELICAL DISPLACEMENT ELEMENTS 

The invention relates generally to a ?uid displace 
ment apparatus such as a pump or motor having at least 
two helical displacement elements arranged with their 
axes parallel in intermeshing relationship and in which 
at least one element is driving or driven and the other 
acts as a seal. The elements are tightly enclosed by a 
housing, and the apparatus is effective to provide a 
constant, or nearly constant, displacement over its 
working range. 

In displacement apparatus of this type, the speci?c 
throughput of ?uid is the product of the cross section 
of the displacement element for the delivery of the 
?uid, formed by the gaps between the teeth of the heli 
cal thread and the pitch thereof. Conventional dis 
placement apparatus of this category have a constant 
delivery cross section and constant pitch within their 
operating areas. In order to obtain the highest possible 
speci?c ?uid throughput, the pitch and the delivery 
cross-section must therefore be large. For reasons re 
lated to wear, the delivery cross-section is dependent 
upon the speci?c dimensions of the helical thread. In 
this connection it is customary to use for the displace 
ment elements a helical-thread pro?le in which the spe 
ci?c design of the width of the threads and the magni 
tude of the gaps between the teeth results in the dis 
placement elements, which serve as seals, which are 
driven hydraulically, so that for practical purposes no 
torque is transferred by the ?anks of the helical thread. 
If one were to depart from these relatively ideal dimen 
sions, at least to any great extent, the ?anks of the 
threads would be subjected to very heavy abrasion 
which would lead to rapid wear in the apparatus. Basi 
cally, therefore, if it is desired to increase the speci?c 
?uid throughput in a apparatusof this kind, it is only 
possible to increase the pitch. However, in the case of 
displacement apparatus used as pumps, the pitch can 
not be increased at will, since pump suction depends 
upon the pitch. Thus, large pitches within a pump pro 
duce high axial velocities resulting in low suction lifts. 
Since in addition to the highest possible speci?c 
throughput, the greatest possible speci?c suction-lift is 
required, existing designs of displacement apparatus 
are a compromise which, from the point of view of 
maximal ?uid throughput and maximal suction is unsat 
isfactory. 
Also known are in?nitely adjustable displacement 

apparatus. In such displacement apparatus the delivery 
cross section is constant, but the pitch is not. In appara 
tus of this kind, the displacement elements are made 
longer than the housing and maybe moved axially in 
relation to the housing. Depending upon the degree of 
movement, the effective portion of the spindle has a 
larger or smaller pitch, and this changes the ?uid 

2 
the speci?c ?uid throughput without decreasing the 
suction, or to increase the suction while keeping the 

' ?uid throughput constant, and furthermore, to improve 
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throughput. However, since the delivery cross section 1 
remainsconstant, a squeezing action occurs if the pitch 
is larger on the input side than on the output side, 
whereas cavitation occurs if the pitch is smaller on the 
input side than on the output side. In order to over 
come to some extent the resulting disadvantages, the 
helical displacement elements must operate with 
greater play between them, and this leads to relatively 
poor volumetric ef?ciency. 

It is the primary object of the invention to provide a 
displacement apparatus which is effective to increase 
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the above-mentioned adjustable displacement appara 
tus in such a manner that a constant or almost constant 
displacement occurs within the operating area at each 
control setting. 
This object is accomplished by a displacement appa 

ratus in which the effective pitchof the helical thread 
of the displacement element, and the delivery surface 
formed by the gaps between the teeth of the helical 
threads, are not constant over the operating range; but 
in which the displacement is inversely proportional, or 
almost inversely proportional to pitch and delivery sur 

, face; and in which the product of the delivery surface 
and the effective pitch of the helical thread gives the 
same, or almost the same, value for any desired cross 
section in the operating area. 
The displacement apparatus in accordance with the 

present invention accomplishes these aims because the 
pitch of the helical thread of the displacement element 
and the delivery surface do not need to be constant 
within the operating area in order to achieve uniform 
displacement. It is possible to vary the pitch within the 
displacement apparatus and adapt it to the particular 
operating conditions. Another characteristic of the in 
‘vention resides in that the delivery surface is altered by 
altering the width of the teeth of the helical thread in 
the displacement element.‘ Assuming that the displace 
ment elements are provided with helical threads which 
differ in their diameter ratios while maintaining their 
cylindrical shape, this approach ensures the changing 
of the delivery surface. If a change in delivery surface 
were to be effected, for instance by changing the diam 
eter of the addendum circle in the operating area, the 
cylindrical shape of the spindles could no longer be 
maintained. The production of the displacement ele 
ments, and of the housing closely surrounding them 
would be technically extremely dif?cult. 

In order to improve the suction lift of displacement 
apparatus of this kind which are used as pumps, it is 
provided, in accordance with the invention, to arrange 
the displacement .elements in such a manner that the 
pitch of the helical thread on the pressure side is 
greater than on the suction side. The result of this is 
that the working mediumv on the suction side enters the 
operating area at a lower axial velocity than that at 
which it leaves the pressure side. Acceleration of the 
working medium from input velocity to output velocity 
takes place within the operating area, when the deliv 
ery chambers are already closed by the reduction in de 
livery surface. 

In the case of displacement apparatus working as 
pumps, a slight reduction in displacement is often de 
sired within the operating area from the suction side 
towards the pressure side, for example in order to com 
press gas bubbles or air inclusions slowly, or to dissolve 
them in the working medium. It has been found that in 
displacement pumps in which no compression takes 
place internally, these gas or air bubbles on the pres 
sure side collapse violently under the action of the de 
livery pressure or become dissolved in the working me 
dium, producing a considerable amount of noise or es 
tablishing a destructive phenomena resembling cavita 
tion, even though the pump is not actually operating in 
cavitation. In order to overcome this defect, in the dis 
placement apparatus according to'the invention, espe 
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cially when they are being used as pumps, provision is 
made for the change in pitch and delivery surface to 
take place in such a manner that the product thereof 
decreases within the operating area from the suction 
side towards the pressure side. 
Except in the case of in?nitely adjustable displace 

ment apparatus, the displacement elements according 
to the invention may be made of solid material. How 
ever, the production of the helical thread is relatively 
difficult and requires special apparatus capable of pro 
ducing ?anks for threads not of constant pitch. In order 
to avoid this difficulty, the invention furthermore pro 
vides that the displacement elements consist, as known 
per se, of tooth-pro?le discs axially aligned in rows and 
twisted in relation to each other to correspond to the 
pitch. These tooth-pro?le discs may be placed onto a 
shaft having the pitch and representing the core of the 
displacement element, and they may be aligned to the 
correct pitch and clamped into position. The pitch ap 
plied to the shaft may be constant, but this will make 
it necessary for the clamping connection to change its 
angular position in accordance with the change in pitch 
from one tooth-pro?le disc to' another. 

It is also possible to place the tooth-pro?le disc onto 
a shaft of non-constant pitch which doesnot corre 
spond to the desired pitch, while the tooth-pro?le discs 
are provided with a clamping. connection, the angular 
position of which is staggered from disc to disc in such 
a manner that the effective pitch of the helical thread, 
resulting from the pitch on the shaft and the angular 
position of the disc-clamping connection, produces the 
pitch desired. 
The tooth-pro?le discs may, however, also be pro 

vided, as is known per se, with a multi-groove pro?le, 
especially a notched-tooth pro?le, or a splined-shaft 
pro?le, and may be placed on an appropriately de 
signed shaft staggered in relation to each other at an 
gles corresponding to the pitch. 
As regards that portion of the object of the invention 

which is intended to provide an in?nitely adjustable 
pump with constant displacement, this aim is accom 
plished, especially if the basic characteristic of the in 
vention is used as well as the additional characteristic 
that the displacement elements consist, as is known per 
se, of pro?le discs arranged axially in rows and stag 
gered in relation to each other according to the pitch, 
the tooth-pro?le discs in each displacement element 
being placed onto a shaft provided with the pitch, and 
being arranged thereon and clamped in accordance 
with this pitch, in that the shafts provided with the pitch 
are made longer than the length of the rows of tooth 
pro?le discs, the discs being arranged in such a manner 
that they may be moved axially along the shafts. 
Since the tooth-pro?le discs can be moved axially 

along the shafts, they may be brought into engagement 
with different pitch areas. If the pro?le discs are in en 
gagement with a large pitch, the speci?c delivery vol 
ume is large; on the other hand, if they are in engage 
ment with a small pitch, the speci?c delivery volume is 
small. . 

Actually, many embodiments of the in?nitely adjust 
able displacement apparatus according to the invention 
are possible. 'In one embodiment, the tooth-pro?le 
discs are ?xed axially in relation to the surrounding 
housing, the tooth-pro?le discs, together with the sur 
rounding housing, being displaceable on the axially sta 
tionary shafts. 

20 

4 
In still another embodiment, the shafts and the sur 

rounding housing are axially stationary, the said hous‘ 
ing being of the same, or almost the same, length as the 
pitch applied to the shafts, and the tooth-pro?le discs 
being displaceable axially on the shafts. 
All of these embodiments of the in?nitely adjustable 

pump ensure that movement, either of the shafts or of 
.the tooth-pro?le discs, bring into play another pitch 
area and thus another speci?c delivery volume. 
Since the apparatus according to the invention must 

be accurately positioned axially in relation to each 
other, provision is also made for mutual axial position 
ing bf the shafts and displacement elements to be ef 
fected, as known per se, by means of shaft collars en 
gaging each other. In order to make certain that this 
axial positioning can be accurately adjusted, at least the 
shaft collar on one of the cooperating displacement ele 
ments is in?nitely adjustable. 

In order to prevent the transfer of torque by the 
thread ?anks of the tooth-pro?le discs, which might be 
brought about, for example, by ?uid friction within the 
pump, it may be advisable to effect the axial position 

, ing, not by engaging shaft collars, but by herring-bone 
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gearwheels, in which case, for the reasons mentioned 
above, at least one of the two meshing gearwheels is‘ in 
?nitely adjustable axially by means of a positive con 
nection. This characteristic, namely the mutual axial 
positioning of the shafts and displacement elements, 
has the same signi?cance for the in?nitely adjustable 
displacement apparatus as for displacement apparatus 
which are not in?nitely adjustable. 

It is furthermore provided to arrange the displace 
ment elements of the above described apparatus with 
helical-thread pro?les, the geometrical mean of which, 
from the widths at the start and ?nish of the thread, 
corresponds approximately to the width at which no 
torque is transferred to the displacement element serv 
ing as the seal, through the ?anks of the thread. The re 
sult of this design is that two opposed hydraulic torques 
act upon the displacement elements and largely cancel 
each other out. Thus no substantial torques are trans 
ferred through the ?anks of the helical thread, or 
through the herring-bone gearwheels, if any. 
For a better understanding of the present invention, 

together with other and further objects thereof, refer 
ence is had to the following description taken in con 
nection with the accompanying drawings, and its scope 
will be pointed out in the appended claims. 

In the drawings: 
FIG. 1 is a longitudinal section of a displacement ‘ 

pump according to the invention having solid displace 
ment elements; 
FIG. 2 is an enlarged cross section of the displace 

ment elements; 
FIG. 3 is a graphic illustration of the relationship be 

tween the delivery surface, the tooth angle resulting 
from the width of the helical thread, and the pitch of 
the axial extension of the displacement elements; 
FIG. 4 is further example of a displacement appara 

tus according to the invention; 
FIGS. 5 and 6 are cross sections through the displace 

ment apparatus according to FIG. 4, taken along the 
lines C—C and D—D, respectively; ' 
FIG. 7 shows a further modi?cation of a displace 

ment apparatus according to the invention; 
FIGS. 8 and 9 are transverse cross sections of the dis 

placement apparatus according to FIG. 7; 
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FIG. 10 is a longitudinal cross section of an in?nitely 
adjustable displacement apparatus according to the in 
vention; 
FIGS. 11 and 12 are top views of the displacement 

elementsin the displacement apparatus shown in FIG. 
10, in the maximal and minimal displacement position; 

FIG. 13 is a graphic illustration of the relationship be 
tween the delivery surface, the pitch, the tooth angle, 
and the speci?c delivery volume when the displace 
ment elements are shifted within the displacement ap 
paratus shown in FIG. 10; 
FIGS. 14 and 15 are cross sections through the in? 

nitely adjustable pump taken along lines E—E and 
F-F, respectively, of FIG. 10; and 
FIG. 16 is another longitudinal section of the device 

staggered through 90° in relation to the device shown 
in FIG. 10. 

In the displacement apparatus illustrated in FIG. 1, 
displacement elements 1,2,3 are enclosed with very lit 
tle play by a housing 4 within the operating area. For 
greater clarity, the outside diameters of the displace 
ment elements are shown longitudinally batched in the 
drawings. Central displacement element 1, which has a 
stub-shaft 6 ?tted with a key 5 so that it may drive or 
be driven, carries at one end twoshaft collars 7,8 which 
locate in the axial direction shaft collars 9,10 ?tted to 
displacement elements 3,2 on each side, serving as 
seals. Displacement elements 1,2,3 are designed in 
such a manner that the pitch increases from the shaft 
collar end towards stub-shaft end 6. At the same time, 
the width of the teeth of helical thread 11 of the central 
displacement element decreases, whereas the width of 
the teeth of helical threads 12 of lateral displacement 
elements 2 increases. 
When the illustrated displacement apparatus is used 

as a pump and is driven in the direction of arrow 13, the 
working medium is drawn in through threaded connec 
tion 14 at the shaft-collar end, and is expelled from the 
other end of the apparatus through a threaded connec 
tion 15. Suction end 16 of the displacement apparatus 
is closed off by means of a cover 17, and at the pressure 
end 18 by a cover I9. The central displacement ele 
ment is retained axially and radially in cover 19 by 
means of a ball-bearing 20. A piston 21 relieves dis 
placement element 1 hydraulically ofthrust. In order to 
make it possible to install ball-bearing 20, cover 19 has 
another cover 22 carrying radial sealing rings 23 to seal 
off the central displacement element. Space 24 be 
tween balI-bearing 20 and cover 22 communicates with 
the pump suction chamber through bore 25 in the cen 
tral displacement element, and is thus relieved of pres 
sure. Axial adjustment of lateral displacement elements 
2,3 is achieved by means of shims 26. 

In FIG. 2, the full lines show the cross section of the 
displacement elements along the line A-A, whereas 
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the dotted lines show the cross section of the displace- . 
ment elements along the line B—B in the displacement 
apparatus of FIG. 1. Based on the cross section through 
the line A-A, the tooth angle of helical threadsll,l2 
changes from the value ‘y, by the amount A7, to the 
value 71,. Consequently, the widths of the teeth of the 
helical thread change from value b, to value b, and 
from a, to (1,. With the aid of the following equation: 

AF= A-y - (1r/72O)(2 - D,,2— 2 - D42 — D,?~+ D22) 

it is possible to calculate the relative change in the de 

65 
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livery surface, i.e. the amount by which the delivery 
surface changes in the area between A and B. In this 
connection: ‘y: the tooth and tooth-gap angle in rela 
tion to the dotted pitch circle, the diameter of which is 
the same for all three displacement elements in the ex 
ample illustrated. 
D, = the outside diameterof the central displacement 
element. ' 

D2 = the inside diameter of the central displacement 
element. . 

D3 = the outside diameter of the lateral displacement 
elements. 

D4 = the inside diameter of the lateral displacement 
elements. ’ 

Thus, in relation to initial delivery cross section F ,, 
delivery cross section F2 = F, + AF. For constant 
displacement delivery, the pitch must also change, and 
this change will occur in accordance with the formula: 

F, - S, = F2 ' S2 Within the axial extension of they 
displacement elements, the changes in delivery surface 
and pitch should be continuous, being in the form of a 
geometrical progression. If the distance between A and 
B is divided into a speci?c number of stages n, the 

> following equation may be set up: 

For reasons of continuity, the following is obtained for 
the pitch: ' 

The relationships to the axial extension are shown in 
the diagram in FIG. 3. The values relate to a displace 
ment apparatus as shown in FIG. 1, having one central 
and two lateral displacement elements, based on the 
following dimensions: 
D, = 3 cm 
D2 = 2 cm 

D3 = 2.2 cm 
D4 = 1.2 cm 

F, = 3.4 cm2 
also 
A 7= 90° 
A F= 0.72 cm? 
F2 = 4.12 cm2 

The change from , to 2, and thus from area F, to F2, 
should take place in n = 20 jumps. The jump is calcu 
lated from the exponential equation: 

wherein q = 1.0096. Moreover, in the range between n 
= 0 and n =5‘ 20, the pitch decreases according to the 
formula: 

and the initial value of 79.9 mm, to 66 mm. If the indi 
vidual values at each jump are multiplied by multiplied 
F and s, the delivery surface and the pitch, then over 
the whole range between n = O and n = 20 there will 
be a constant line F's, i.e. the speci?c throughput of 
?uid will not change within the range between n = 0 
and n = 20. The signi?cance of the dotted lines in FIG. 
3 will be dealt with hereinafter. 
The displacement apparatus illustrated in FIG. 4 is of 

approximately the same design as that shown in FIG. 1, 
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the difference being in the design of displacement ele 
‘ments 27,28,29, the functions of which, however, cor 
respond to those of elements 1,2,3 in the displacement 
apparatus shown in FIG. 1. Displacement elements 
27,28,29 consist of tooth-pro?le discs 30,31,32 ar 
ranged axially in rows which,'as shown in the upper half 
of the ?gure, are ?tted to shafts 35,36 having helical 
grooves 33,34. In this illustration the tooth-pro?le discs 
are shown symbolically only by the outside and core di 
ameters. The pitches of helical grooves 33,34 are not 
constant, but behave in accordance with the formula: 

As may be seen from FIGS. 5 and 6, tooth-pro?le 
discs 30,31,32 are positively aligned with helical 
grooves 33,34 by means of cylindrical pins 37,38. Since 
the angular settings of the cylindrical pins in relation to 
the tooth center of the tooth-pro?le elements does not 
alter, the pitch of helical threads 11,12, formed by the 
tooth~pro?le elements, and shown in thin, full lines, 
corresponds to the pitch of helical grooves 33,34 on 
shaft 35,36. According to the formula: 

F". : Fl .qn 

the widths of the teeth vary from a1 to a2 and from bl 
to b, between the cross sections shown in FIGS. 5 and 
6. ~ 

What cannot be readily illustrated is that the width of 
the teeth, and therefore the tooth angle and/or the 
pitch’, cannot behave exactly in accordance with the 
formulae. There is no dif?culty in performing as shown 
by the dotted lines in FIG. 3. In this case, when the suc 
tion end is at n = 20 and the machine is used as a pump, 
a decrease in the speci?c delivery volume occurs. This 
produces compression which results in particularly 
quiet operation. 
The displacement apparatus shown in FIG. 7 corre 

sponds substantially to that shown in FIG‘. 4, the differ 
ence being that the tooth-pro?le discs 39,40,41, as may 
be seen very clearly in FIGS. 8 and 9, are ?tted to 
splined shafts 42,43, 44 in staggered relationship to 
each other which depends upon the pitch desired. } 

In the infinitely adjustable displacement apparatus 
shown in FIG. 10, three shafts 46,47,48 are arranged in 
a tubular housing 45, the shafts being provided with he 
lical grooves 49,50,51. The housing 45 is closed off by 
covers 52 and 53. The central shaft 46 passes through 
cover 52 and is equipped with a stub-shaft 55 having a 
key-groove 54, so that it may drive or be driven. A ball- 1 
bearing 56 retains the shaft axially and radially. Also 
mounted on shaft 46 is a herringbone gearwheel 57 
which meshes with herring-bone gearwheels 58,59 ?t 
ted to shafts 47,48. In order to permit accurate align 
ment of helical grooves 49,50,51, herring-bone gear 
wheels 58,59 are in?nitely adjustable on shafts 47,48 
by means of clamping elements 60,61. The shafts 47,48 
are each provided with an extension 62,63 mounted in 
cover 52 for radial guidance, the front areas thereof 
communicating, through bore 64 in the cover, and 
through bore 65 in the central shaft, with pressure 
chamber 66 in the displacement apparatus. Internal 
bore 67 in housing 45 encloses, with very little play, an 
other axially displaceable housing 68 which, in turn en 
closes tooth-pro?le discs 69,70,71, ?tted to shafts 
46,47,48. The tooth—pro?le discs are located axially in 
housing 68 by means of discs 74,75 provided with per 
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8 
forations 72,73. As may be seen from FIGS. 14,15,16, 
discs 74,75 are held in place by means of screws 76. 
Housing 68, may be moved axially by means of a 
threaded shaft 77 ?tted with a handwheel 78 and rotat 
ably mounted in cover 53. Since the tooth-pro?le discs 
are aligned by means of cylindrical pins 79,80 accord 
ing to the pitch of helical grooves 49,50,51, the said 
tooth-pro?le discs adapt themselves automatically to 
the pitch of the’ said helical grooves when housing 68v 
is moved axially. The tooth-profile discs thus form dis 
placement elements made in accordance with the em 
bodiment shown in FIG. 4. ' 

FIG. 14 shows a view of cover disc 75, indicating the 
shape of the perforations 73 through which the working 
medium ?owing through the displacement machine can 
enter or leave the apparatus. Cover disc 74 is of sub 
stantially the same design as disc 75. 
As already indicated, turning handwheel 78 causes 

housing 68 to be displaced in housing 45. If, in the em 
bodiment illustrated, the housing is moved as far as 
splined gears 57,58,59 then tooth-pro?le discs 
69,70,71 assume the shape shown in FIG. 11 of the he 
lical threads with a larger pitch. In this connection, the 
thin, full lines show the paths of helical threads 11,12 
of the displacement elements marked 82,83,84. The 
tooth-pro?le discs therefore assume a portion corre 
sponding to a helical thread having a smaller pitch if, 
as shown in FIG. 12, housing 68 assumes the position 
in the vicinity of cover 53 illustrated in FIG. 10. 
The diagram in FIG. 13 shows the relationship be 

tween delivery surface, pitch and the axial length of 
shafts 46,47,48. The diagram is based on the same 
tooth-pro?le dimensions as the diagram in FIG. 3, i.e. 
within 20 jumps, the delivery surface alters from 3.4 
cm2 to 4.12 cmz. When the rows of tooth-profile discs 
covering the 20 steps are moved to the right to the 
shafts covering, as shown, 44 steps,- the effective pitch 
becomes smaller and the speci?c delivery volume de 
creases, but remains constant within the row of tooth 
pro?le discs. For instance, with the dimensions given 
for the in?nitely adjustable displacement apparatus, 
the speci?c ?uid throughput may be steplessly adjusted 
from about 27 cm3 to about 21.5 cm“. The values given 
are not limit values for the range of adjustment of a 
pump of this kind. By altering the dimensions of the dis 
placement elements, or by increasing the number of 
jumps per length of helical groove, or by decreasing the 
delivery surface in larger jumps, the speci?c delivery 
volume may be altered within still wider limits. 

In the illustrated displacement elements the geomet~ 
rical mean of tooth-angle amounts to 90°, as at approxi 
mately this angle no appreciable torque is transferred, 
by the ?anks of the helical thread, to the lateral dis 
placement elements, provided a helical profile of the 
type shown herein is used. 
While there have been described what are at present 

considered to be the preferred embodiments of this in- 
vention, it will be obvious to those skilled in the art that 
various changes and modi?cations may be made 
therein without departing from the invention, and it is 
aimed, therefore, in the appended claims to cover all 
such changes and modi?cations as fall within the true 
spirit and scope of the invention. 
What is claimed is: 
l. A ?uid displacement apparatus, such as a pump or 

motor, comprising: a housing; at least two helical dis 
placement elements arranged within said housing in 
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meshing engagement and with their axes parallel to 
each other, at least one element thereof being adapted 
to drive or be driven and another being effective to act 
as a seal, said elements having helical threads in which 
the effective pitch and the delivery surface formed by 
the space between the teeth in the helical threads, 
within the operating area of the elements, are variable; 
the change in the pitch and the change in the delivery 
surface being substantially inversely proportional, and 
the product of said delivery surface and of the effective 
pitch of said helical threads providing substantially the . 
same value at any desired cross-section of the operating 
area. 

2. A ?uid displacement apparatus, such as a pump or 
motor, comprising: a housing; at least two helical dis 
placement elements arranged within said housing in 
meshing engagement and with their axes parallel to 
each other, at least one element thereof being adapted 
to drive or be driven and another being effective to act 
as a seal, said elements having helical threads in which 
the effective pitch and the delivery surface formed by 
the space between the teeth in the helical threads, 
within the operating area of the elements are variable; 
the change in the pitch and the change in the delivery 
surface being substantially inversely proportional, and 
the product of said delivery surface and of the effective 
pitch of said helical threads providing essentially the 
same value at any desired cross-section of the operating 
area. 

3. A fluid displacement apparatus according to claim 
2, wherein said elements have threads with an inside 
and outside diameter of different dimension and the 
variation in the delivery surface is effected by changing 
the tooth widths of the helical threads of said elements. 

4. A ?uid displacement apparatus according to claim 
2, wherein said housing has an inlet and outlet provid 
ing a pressure and suction region with the pitch of the 
helical threads of said elements being larger in the pres 
sure region than in the suction region. 

5. A ?uid displacement apparatus according to claim 
2, wherein the common axial location of said displace 
ment elements is effected by means of shaft collars in 
engagement with each other, at least the shaft collar on 
one of two cooperating displacement elements being 
steplessly adjustable in an axial direction. 

6. A ?uid displacement apparatus according to claim 
2, wherein the diaplacement elements comprise multi 
shaped tooth-pro?le discs arranged axially in rows and 
staggered in relation to each other and to said pitch. 

7. A ?uid displacement apparatus according to claim 
6, wherein said shaft has a non~constant pitch, with the 
angular position of said discs being staggered relative 
to each other so that the effective pitch resulting from 
the pitch of the shaft and the angular position of the 
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tooth-pro?le discs coincides with the desired predeter 
mined pitch of the helical thread. 

8. A ?uid displacement apparatus according to claim 
6, wherein said elements comprise a central and two 
side elements with the geometrical mean value of the 
tooth-widths at the forward and rear ends of said cen 
tral displacement element corresponding approxi 
mately to the tooth-width at which no torque is trans 
ferred to said side displacement elements through the 
?anks of the helical threads. 

9. A ?uid displacement apparatus according to claim 
6, wherein each of said elements comprises a shaft and 
said tooth-profile discs are mounted on said shaft, the 
latter having a predetermined pitch, and said discs are 
aligned relative to said pitch. 

10. A ?uid displacement apparatus according to 
claim 9, wherein said shaft is grooved, and pins project 
ing into said grooves securing said discs to said shaft. 

11. A ?uid displacement apparatus according to 
claim 9, wherein said shaft has a constant pitch with the 
angular position of said discs varying in relation to‘ the 
pitch. 

12. A ?uid displacement apparatus ‘according to 
claim 9, wherein the common axial location of said 
shafts is effected by shaft collars in engagement with 
each other, at least the shaft collar on one of two coop 
erating shafts being steplessly adjustable in an axial di 
rection. 

13. A ?uid displacement apparatus according to 
claim 9, wherein said shafts have a common axial loca 
tion effected by means of herring-bone gearwheels with 
at least one of two engaging gears being steplessly ad 
justable in ‘an axial direction, and clamping means be 
tween said two gears. 

14. A ?uid displacement apparatus according to 
claim 9, wherein said tooth-pro?le discs are formed 
with a multi-groove pro?le. I 

15. A ?uid displacement apparatus according to 
claim 14, wherein said multi-groove profile has a 
splined shaft con?guration. 

16. A ?uid displacement apparatus according to 
claim 14, wherein said multi-groove profile has a ser 
rated tooth con?guration. 

17. A ?uid displacement apparatus according to 
claim 9, wherein said shafts are longer than the length 
of the rows of tooth-pro?le discs, and said tooth-profile 
discs are arranged to be axially displaceable along said 
shafts. 

18. A ?uid displacement apparatus according to 
claim 17, wherein said tooth-pro?le discs are axially 
fixed in relation to said housing, and said tooth-pro?le 
discs and said housing are axially displaceable along 
and relative to said shafts. 
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