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This invention relates to pumps operating with 
screw-spindles and has for its general object to 
provide an improved lubrication for such pumps 
as well as an improved arrangement of the mov 
ing parts thereof with a view of removing all ob 
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jectionable stresses therefrom. 
It is known that the screw-spindles of pumps 

of the aforementioned kind must be mounted to 
have but little play. and the bearings must ac 
cordingly be made in an extremely accurate 
manner in order to keep the play between the 
tightening surfaces and edges of the casing of the 
pump and of the screw-spindles as Small as pos 
sible to avoid any undesirable wear of the operat 
ing parts of the pump at the expense of its efi 
ciency. - - - / 

In case high pressures are used in pumps of 
the present kind, and more especially in case 
of high speeds of rotation, the bearings for the 
Screw-spindles are being. subject to large me 
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chanical strains. In addition to this a bending 
of the screw-spindles may arise owing to the high 
pressure employed, such bending rendering it 
necessary to provide an undesirably large play 
between the screw-spindles and the casing in 
order to attain full safety of operation. By this, 
however, the volumetric as well as the total efn 
'ciency of the pump will be reduced to an undesir 
able degree. 
A further disadvantage of pumps of this kind 

consists therein that owing to the high oil pres 
Sures the bearing surfaces will be subject to con 
siderable strains owing to excessive lateral pres 
Sures that are one-sidedly imposed onto said sur 
faces, this resulting likewise in an undesirably 
large wear of the bearings. 

By my invention, now, the aforementioned dis 
advantages are fully and successfully avoided 
and, in addition to this, a number of valuable ad 
vantages are attained so that it will be possible 
to not only render the operation of the pumps 
absolutely reliable but also to increase at the same 
time the efficiency of the pump to a quite con 
siderable extent and, in addition, to essentially 
simplify the mechanical construction of the 
pump. ? 

All these advantages connected with the pump 
forming part of my present invention will be 
attained on the one hand in that instead of the 
heretofore necessary large play in the bearings 
and between the surfaces and edges of the casing 
and the spindles, the outer-diameters of the 
spindles are dimensioned to reduce said play to 

55 

the absolutely necessary minimum, while in ad 
dition to this the threads of the spindles are 
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made of slightly conical conformation at their 
outer diameters om the side towards the pressure- K 
space of the pumps. By so arranging the pump I 
attain that during contacting of the screw-spin 
diles with the interior Wall of the pump Casing 
the heretofore sharp edge of the threads which 
move helically forward in axial direction along 
the surface of the casing will always be sur 
rounded by liquid, thus enabling a lubricated 
metallic contact to be maintained between 
surfaces relatively moving with respect to each 
other and in spite of this avoiding any corrosion 
and wear of said surfaces. By reason of the 
aforementioned slightly conical conformation of 
the spindles at the outer diameter of their 
threads in accordance with my invention, the 
effect will be attained that owing to the slight 
conical gap thus produced between the conical 
outer surface of the screw-spindles and the-cas 
ing liquid will be drawn into this gap in accord 
ance with the principles of the theory of hydro 
dynamic lubrication and the pressure of said. 
liquid raised to a considerable value. 
manner, an actual metallic non-lubricated con 
tact between the outer surfaces of the spindles 
and the inner surface of the casing will be posi 
tively avoided with the greatest degree of cer 
tainty during operation of the pump. Owing to 
this, moreover, the bore in the pump casing will 
effectively be utilized to successfully serve, so-to 
speak, as an additional bearing for the screw 
spindles of the pump, thus effectively releasing 
the Emain bearings from undesirable strain. 

According to my invention it will even be pos 
sible to construct the side-spindle without em 
ploying special bearings therefor, if the thread 
of said spindle is given a conical conformation in 
accordance with my invention, the said spindle, 
now, together with the bore of the casing forming 
a bearing. Preferably, in this case the side 
spindles are provided with a thread of greatest 
possible width and a rather narrow groove be 
tween said thread in order to attain a greatest 
possible bearing surface between these spindle 
and the pump casing. 
As a further result of my invention the bear 

ings constructed in this manner will partly be 
released from strains which may eventually arise. 
In particular, such release from strains is fur 
ther facilitated according to my invention by 
providing a recess having a proper size and open 
ing towards the suction side of the pump, this 
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in this 
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recess having the effect of unevenly distributing 
the oil pressure in the bearing, thus rendering it 
possible to equalize or counter-act the spindle 
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pressure 1n the bearings by an appropriate oil 
pressure, with the result that said side-spindle 
will so-to-speak be kept in a floating condition 
Within its bearing. 
In the accompanying drawings, I have illus 

trated an exemplification of pumps constructed 
in accordance with my invention wherein: 

Figures. 1 and 2 are fragmentary longitudinal 
sectional views taken at right angles to each 
other through a screw spindle pump constructed 
in accordance with my invention, the spindles 
being shown in elevation; 

Figure 3 is a fragmentary transverse sectional 
view thereof; 

Figures 4 and 5 are longitudinal sectional views 
taken at right angles to each other through a 
complete screw spindle pump embodying my in 
vention; 

Figure 6 is a transverse sectional view there 
through; 

Figure is an end elevation thereof; 
Figures 8 and 9 are views, similar to Figures 4 

and 5 but illustrating a slightly modified form 
of my invention; .??? 

Figure 10 is a transverse sectional view through 
Figure 8; 

Figure 11 is an end elevation of Figure 9; and 
Figure 12 is a fragmentary view partly in ele 

Vation and partly in section showing a slight 
modification of the screw spindle. Referring more particularly Yto the drawings, 
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its value in the suction-space. 
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the main spindle A and the side-spindleB accord 
ing to my invention are of slightly conical con 
formation along the periphery of the spindle 
threads, the so provided peripheral surfaces of 
the spindles tapering towards the pressure-space 
of the pump. The spindle, threads are thus of 
Smaller diameter at the places indicated at a 
and b in Fig. 1, in a manner to provide between 
the conical surfaces of the spindles and the pump 
Casing C but a slight conical gap into which liquid 
is drawn during rotation of the pump and pres 
sure imparted to said liquid. Furthermore, re 
cesses d, e, f, and g are provided in the bearing 
surfaces of the bearings D, E, F, and G, respec 
tively, for both spindles, said recesses being of 
Such conformation that the bearing forces arising 
by action of the lateral spindle pressures during 
Operation of the pump are equalized or counter 
acted by the oil-pressure in the pump. 
From the pressure-space of the pump oil is 

supplied to the bearing space i through the bore 
h in the main spindle A, said oil further flowing 
through the play in the bearings G and F towards 

5 the suction space of the pump, the pressure being 
reduced from its value in the pressure-space to 

From the tri 
angular diagrams , 2, 3 and 5, 6, 7 shown in 
Fig. 2, it may be seeri that the line 2-3 and the 
line 6-7 represent the pressure-drop alongside 
the two lines representing the bearing-surfaces. 
From these diagrams it may further be seen that 
by reason of the recess d the pressure at the point 
6 has already been reduced to the value of the 
pressure on the suction-side of the pump. From 
this it follows that the oil-pressure on either 
side of the bearing is of different amount due to 
the action of said recess d, more particularly, on 
the side of the bearing opposite said recess there 
prevails, an oil pressure which is larger by an 
art unt represented by the surface of the tri 
angle, 2, 3, 4, in which 1-4 has been made equal 
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to 5-6. By properly dimensioning and position 
ing the recesses d, e, f, and g according to my in 
vention, it will be possible to counteract the re 
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spective spindle-pressures S1, S2 etc. by a proper 
excess of oil-pressures ol, O2 etc. in the bearings, 
thus fully or partly counteracting said lateral 
Spindle-pressures in the bearings by oil-pressure 
and to relieve Said bearings to such an extent 
from strains that the spindles will be in an ideal 
condition of floating. W 

Figs. 4 to 6 show in proper sections the gen 
eral assembly of a pump with screw-spindles, 
while Fig. 7 shows the bearing on the pressure 
side of the pump in view. The main spindle A 
and the side-spindle B show on their side to 
Wards the pressure-Space the slightly conical 
conformation of their threads at their outer di 
ameters at da, and b and the slightly conical inter 
stice into which during rotation of the pump 
liquid will be drawn and subjected to high pres 
Sures So that any bare metallic contact between 
parts sliding upon each other will be avoided 
with certainty. Besides, the recesses d, e, if and 
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g are provided in the bearing surfaces of the 
spindle-bearings D, E, F, and G in such a way 
that the bearing forces due to the lateral spindle 
pressure arising during operation of the pump will 
be counteracted by oil-pressure. 

Figs. 8 to 10 show likewise in proper sections a 
pump having Screw-spindles, while Fig. 11 is 
a view of the bearing cover forming part of this 
construction. In this construction also the main 
Spindle A and the side-spindle B without special 
bearing journals are likewise provided at the 
Outer diameter of their threads at a and b with 
slightly conical surfaces, the same as in the 
Constructions shown in the former figures. 
In contradistinction to the constructions shown 

in Figs. 1-7, according to Figs. 8, 9, and 10, the 
side-spindle B is not driven by obliquely toothed 
pinions but by the lateral surfaces of the threads 
on the Spindles in connection with a novel fric 
tion-bearing which in addition serves to secure 
the Side-spindle B in proper axial position. At 
the end of the shalf of the side-spindle B there 
are mounted for this purpose two friction collars 
q and p, while the shaft of the main spindle A 
carries a friction collar r having conical side 
Surfaces engaging between the facing conical 
side-surfaces of either of said collars q and p 
on said side-spindle. 

During operation of the pump the collar r on 
the main Spindle A will be rolling along said 
collars q and p on the side-spindle B, all of said 
collars being of even average actuating diameters, 
the rolling motion being thus partly a sliding or 
frictional motion. In this manner the collar r 
is being pressed against the collars q and p in 
rolling and partly sliding engagement therewith 
by action of the axial forces and of the but 
slightly conically tapering lateral surfaces of 
all of said collars. In accordance with the theory 
of hydrodynamics, in spite of the relatively 
Small contact-surfaces between said collar r and 
Said collars g and p quite considerable axial pres 
Sures may safely be counteracted by oil-pres 
Sure without the slightest wear of any of the dip 
erating parts even after long and continuous 
service of the pump. 
The axial thrust of the main spindle A is being 

counteracted in known manner by a journal which 
is provided at one end of said spindle as shown 
in Figs. 1 and 2, pressure-oil being supplied to 
Said journal through the bore h from the pressure 
Space of the pump, said oil being pressed into 
several conically tapering transverse grooves pro 
vided at the contacting bearing surfaces as shown 
particularly in Figures 1 and 2. The axial pres 
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sure of the side-spindle Bistransmitted by way of 
the aforesaid collars p,q and r to the main spindle 
A and, in addition, taken up by the bearing ring ac 
at the journal of the main-spindle. In the 
present case the bore of the casing serves as a 
bearing for the side-spindle B along its conical 

: outer surface and thus secures said side-spindle in 
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proper parallel and radial position with respect 
to the main-spindle A. The bearings E and G 
for the main-spindle A are provided according to 
my invention with recesses e and d, said recesses 
serving to receive or to counteract the lateral 
pressures exerted by the main-spindle A onto the 
bearing surfaces"due to the one-sidedly acting oil 
pressure. 
The examples of construction of the new pump 

described herein and shown in the drawings are 
not the only possible constructions, speaking in 
the sense of my invention. Thus, for instance, 
the screw-spindles may also be provided on both 
sides of the thread at its outer periphery with 
the aforementioned slightly conical surfaces a, as 
shown in Fig. 12, which may, for instance, be of 
importance for the reversing of the pump and 
the like, in order to attain proper operation of 
the latter in either direction of rotation. 

claim: . . . - - i. A pump including a casing, a pair of screw 
spindles, to wit: a main and a sided-spindle hav 
ing their threads in engagement with. each other. 
and mounted in said casing with a slight play be 
tween their. outer surfaces and the inner surface 
of said casing, and a slightly conical surface at 
the periphery of the threads of said spindles, to 
provide a slightly conical gap for lubricating liquid 
between said spindles and said casing. 
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2. A pump as specified by claim 1, in which the 

slightly conical surfaces are provided at one side 
only of Said threads. . - 
'3. A pump as specified by claiml, in which said 

slightly conical surfaces are provided on both sides 
of said threads. 

4. A pump as specified by claim 1, including 
bearing surfaces adapted to be lubricated by pres 
sure liquid from the pressure space of said pump, 
recesses in said bearing surfaces opening towards 
the suction side of said pump, said recesses being 
positioned at the side opposite to the radial 
spindle-pressures. 
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5. A pump as specified by claim 1, in which the 
side-spindle is mounted without end-bearings 
within the bore of said casing, said bore adapted 
to serve as the bearing surface for said spindle. 

6. A pump as specified by claim 1, in which the 
side-spindle is mounted without end-bearings 
within the bore of said casing, said bore adapted 
to serve as the bearing surface for said spindle, 
said. pump including a friction bearing inter 
posed between both spindles. 

7. A pump as specified by claim 1, in which the 
side-spindle is mounted without end-bearings 
within the bore of said casing, said bore adapted 
to serve as the bearing surface for said spindle, 
said pump including a friction bearing inter 
posed between both spindles, said friction bear 
ing including a friction member on said main 
spindle, said friction member engaging with a 
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pair of friction-members on the sde-spindle, all 
of said friction members having slightly conical 
friction surfaces. 
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