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[57] ABSTRACT 
An impeller of metal-for ventilators, pumps, fans for 
internal combustion engines and fans for air 
conditioning equipment composed of root portions 
formed on the blades to form a closed ring which is 
engaged by the rim of a hub. 
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IMPELLER AND METHOD FOR 
MANUFACTURING SAID IMPELLER 

The invention relates to an impeller made of metal, 
preferably light alloy, or a thermo-setting plastic or 
thermoplastic material, for fans, pumps and the like, 
especially for fans of cooling systems for internal com 
bustion engines or for fans for air-conditioning equip 
ment. _ 

Such impellers are manufactured of metal, usually 
light alloy, or a thermo-setting or thermoplastic mate 
rial in one piece. Limits are therefore set on the size of 
such fans. In particular in their manufacture from ther 
mo-setting or thermoplastic synthetic resins, the devel 
opment and construction of larger impellers is beset 
with difficulties and is moreover expensive as only 
small quantities are required and accordingly the nec 
essary expensive molds are scarcely capable of being 
fully employed. 

It is the aim of the invention to overcome these draw 
backs. This is achieved according to the invention by 
a built-up construction for an impeller, in that root por 
tions are formed on the blades, the root portions to 
gether forming a closed ring which is engaged by the 
rim of a central hub. ' 

This also allows impellers for fans or ventilators to be 
made so that they are optimally designed for each par? 
ticular purpose because the number of blades and‘their 
mounting angle can be varied, which has a decisive ef 
fect on the operational ef?ciency and the power con 
sumption. This matching to the particular intended use 
is possible in the simplest way and without substantial 
outlay. 

In particular in impellers in which the blades are ar 
ranged so that one of the two radial edges of each blade 
overlaps the adjacent radial edge of'the adjacent blade 
as viewed axially, at least in the neighborhood of the 
blade roots, a further advantageous feature of the in 
vention has been found, which is that the two radial lat 
eral surfaces of each root portion extend in'an inclined 
direction, with those radial planes which are perpendic 
ular to the general plane of the ring of blades making 
an acute included angle with the respective lateral sur 
face of the root portion so that in the free condition the 
root portions, when placed side by side, lie on a helical 
line and furthermore the two radial side surfaces of 
each root portion each have respectively a projection 
standing out in the direction of the periphery of the ring 
of the rootportions, this projection having an extent in 
the peripheral direction of the ring which increases 
progressively from the inner surface of the respective 
portion towards the associated blade, and a compli 
mentarily formed recess, in which the projection of the 
adjacent root portion engages, so that when all the pro 
jections and recesses of the adjacent root portions are 
in mutual engagement, a closed ring is formed from the 
helical line of blades. The projections and the asso 
ciated recesses could each have a rectangular, half 
round, oval, wedge-shaped or dovetail-shaped cross 
section or instead of this they could each extend up to 
the adjacent face plane of the associated root portion, 
this plane being parallel to the general plane of the fan, 
and could have a shoulder or undercut, which is ?at 
and perpendicular or inclined to the side faces or is of 
curved form. 
By this construction account is taken in the simplest 

way of the fact that the radial side ‘surfaces of the root 
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2 
portion cannot be formed as radial planes perpendicu 
lar to the general plane of the fan as the mutually over 
lapping arrangement of the blades prevents this. With 
the above-mentioned construction of the invention, it 
is ensured, nevertheless, that the side faces of each root 
portion itself, or the corresponding surfaces of the 
molds in the manufacture of the blades with root por 
tions of plastics, can easily be produced. In the latter 
case all the blades provided with root portions, which 
are to be assembled together one behind another to 
form an impeller, are produced in one and the same 
mold, so the mold is fully employed and is moreover 
even cheaper than a mold necessary for the manufac 
ture of a complete impeller. ' 

According to a further feature of the invention the 
two radial side surfaces of each root portion could each 
have a key or rib or a corresponding groove extending 
substantially perpendicular to the ‘rim or ring of blades. 
The grooves and keys may advantageously each have 
a rectangular, square, semi-circular, oval, dovetail or 
wedge-shaped cross-section. ' 

Furthermore-it has been found advantageous if the 
root portions each have at least one groove on each of 
these two faces which are parallel to the general plane 
of the fan and the associated grooves of all of the root 
portions, when the latter are assembled together to 
make _ up a closed ring, form a continuous annular 

groove. The grooves may advantageously have a rect 
angular, square, semi-circular, oval, dovetail or wedge 
shaped cross-section. ' > . 

The impeller de?ned above can be produced accord 
ing to the invention by arranging that ?rst the blades 
are assembled together with their root portions forming 
a closed ring, whereupon the hub of thermoplastic or 
thermo-setting resin is injection-molded or extruded 
with its rim engaging around the ring. Instead of this it 
is however, also possible to construct the hub in two 
portions, which could be made of metal or a thermo 
setting plastic, and to connect them together for exam 
ple by screws after inserting them in the central open 
ing of the closed ring of root portions from opposite 
sides, so as to clamp the ring of blades tightly together. 

In the embodiment of an impeller according to the 
invention described above, with blades which overlap 
at least in the neighborhood of the root portions, all the 
root portions with their blades form, after being assem 
bled together, one complete tum of a helical path. If 
new the end two root portions of this line are snapped 
into each other, by slight elastic deformation of the 
line, there is obtained a complete ring of blades, with 
root portions, which holds itself together without exter 
nal means and is capable of being handled before the 
hub is ?tted. - 

Some embodiments of the invention are described in 
the following by way of example in conjunction with 
the accompanying drawings, in which: ' 
FIG. 1 is a partially sectioned perspective view of a 

part of an impeller according to the invention; ' 
FIG. 2 is a perspective view of part of a blade of the 

impeller of FIG. 1, with a root portion formed on it; 
FIG. 3 is a perspective view, looking from the left in 

FIG. 2, of the blade with the root portion formed on it; 
FIGS. 4 to 9 each show a perspective view of the right 

hand lower corner of the blade root portion according 
to FIG. 2, each in a di?'erent construction according to 
the invention; 
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FIGS. 10 to 13 each show an axial 'view of two adja 

cent root portions which are each only illustrated par 
tially and show different embodiments of the keys and 
grooves extending in a longitudinal direction on the 
two mutually opposed side surfaces of the root portion 
of the blade; 
FIGS. 14 to 19 each show a view of a side face of a 

root portion with the adjacent portion of the associated 
blade, the grooves, which are provided on both the 
upper and the lower faces of the root portion, being 
shown in a different form in each view; and 
FIGS. 20 and 21 each show a part of an axial section 

through an impeller according to the invention. 
As will be seen from FIG. 1, the impeller according 

to the invention comprises a ring of blades 1 on each 
of which there is formed a root portion 2. The root por 
tions 2 form a closed ring 2', which is engaged and 
gripped by the peripheral rim 3' of a central hub 3. 
The hub 3 is made of a thermoplastic synthetic resin 

and is injection-molded around the ring 2' of root por 
tions, so that the ring is securely held in the rim 3’ and 
the blades 1 with their root portions 2 on the one hand 
and the hub 3 on the other hand form a rigid unit. 
The blades 1 and root portions 2 are preferably also 

made of synthetic resin and are all produced in the 
same casting or injection mold, so that they can then be 
assembled together to produce the ring 2' which is then 
provided with the hub 3. ' 
As is particularly clear from FIG. 1 in conjunction 

with FIGS. 2 and 3, each root portion 2 is provided on 
one radial side surface 4 with a groove 7 extending sub 
stantially perpendicular to the general plane of the ring 
of blades 1 and on the other side surface S with a key 
or rib,_6 which likewise extends substantially perpendic 
ular to the ring of blades. 1, so that in the assembled im 
peller of FIG. 1 each groove 7 is'engaged by the corre 
sponding key or rib on the adjacent root portion 2. . 
‘The ribs or keys 6 and their associated grooves 7 

have a complimentary shape, of the same cross-section. 
As shown in FIGS. 10 to 13 this can be square or dove 

. tailed or semi-circular or wedge-shaped. 

Furthermore each root portion 2 is provided on each 
‘ of those two faces which are parallel to the general 
plane of the ring of blades 1, with two grooves 8 which 
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each cooperate with the corresponding grooves 8, of 45 
the other root portions 2 forming the closed ring 2‘, to 
de?ne a continuous annular groove. The hub 3 has cor 
responding inwardly directed annular projections 8' 
(FIGS. 20 and 21) on its rim 3’ to engage in the con 
centric annular grooves thus formed in each face of the 
ring 2'. * 

~ As shown in FIGS. 14 to 17 the grooves 8 can have 
a‘rectangular, square, semi-circular, oval, dovetail or 
wedged-shaped cross-section, and the ‘projections 8' on 
the rim 3’ have a ‘corresponding cross-section. More 
over, the ‘two grooves 8 on each face of each root por 
tion could be of the same depth (FIG. 18) or they could 
be arranged to have different depths and in particular 
the groove 8 which lies furthest from the blade 1 can 
either have a smaller (FIGS. 14 to 17) or a larger (FIG. 
19) spacing from the central plane 9 of the associated 

I blade 1 and, root portion 2 than the second groove 8 
which is nearer the associated blade 1 and which ex‘ 
tends to about the level of orslightly below, the edges 
of the blade. 

Especially where the blades 1 are arranged to over 
lap, i.e., looking axially at the assembled impeller one 
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of the two radial edges of each blade 1 overlaps the ad 
jacent radial edge of the adjacent blade 1, at least in the 
neighborhood of the root portion 2, as is the case in the 
impeller shown in FIG. 1, the two radial side surfaces 
4 and S of each root portion 2 then extend in an in 
clined direction and they make an acute angle with a 
radial plane, which is perpendicular to the hub 3, at the 
respective side of the root portion. This is particularly 
clear from FIGS. 1 to 3 and indeed by comparison of 
the position of the side surfaces 4 and 5 with the posi~ 
tion of the rectangular recess 10 in the root portions 2, 
which recess 10 extends exactly in the direction of the 
periphery of the impeller and has side surfaces 10' per 
pendicular thereto and reinforcing ribs 11. The reces 
ses 10 take axial forces in the hub 3. The recesses 10 
are engaged by correspondingly shaped projections on 
the hub 3, which are formed for example in the manu 
facture of the hub 3 by molding or injecting around the 
ring 2' with a thermo-setting or thermoplastic material. 
Instead of the rectangular shape with perpendicular 
side surfaces 10' the recesses .10 could be of different 
shape and could have differently arranged or formed 
side surfaces 10'. ' , ' 

In this way we achieve the result that the blades 1 ex 
tend at their roots each fully up to the two radial edges 
in the associated root portion‘, with the side surfaces 4 
and 5 of the simplest form. The latter is of particular 
signi?cance on constructional grounds, regardless of 
whether the blades 1 and ‘root'portions 2 are produced _ 
by a machining operation or by casting, pressing or in 
jection-molding. In the last-mentioned case the simple 
shape acts favorably in the manufacture of the pressing, 
casting or injection molds. _ 

' Each root portion 2 has on one radial side surface 4 
a projection 12 which'stands out in the direction of the 
periphery of the ring 2' and of which the extent in the ' 
peripheral direction of the ring 2' increases progres 
sively from the inner surface 13 of the root portion 2 
to the associated blade 1. At the other radial side sur- ' 
face 5 of each root portion 2 there is provided a com 
plimentary shaped recess 14, engaged by the projection 
12 of the adjacent root portion 2 when the root por 
tions 2 are assembled together to form the closed ring 
2!. . . 

When, starting from a blade 1 and root portion 2, all I 
the blades 1 and root portions 2 belonging to an impel 
ler are brought together then, because of the above 
mentioned formation of the radial side surfaces 4 and 
5 of each root portion 2, there results a line of root por 
tions forming one turn of a helical thread. If the two 
root portions 2 at the two ends of the line are then 
snapped into each other, subjecting the line to resilient 
deformation, there is obtained the closed ring 2’. The 
individual root portions 2 are securely held in it by the 
mutual engagement of the grooves 7 and keys 6 and of 
the projections 12 and recesses 14. 
As shown in FIGS. 1 to 3 the projections 12 and the 

associated recesses 14 each extend up to the adjacent 
face, parallel to the plane of the ring of blades, of the 
associated root portion 2 and have a plane shoulder 15 
or undercut l6 perpendicular to the side surfaces 4 or 
5. As shown into FIGS. 8 and 9 shoulders 15 and under 
cut 16 could be curved or inclined instead. 

In the embodiments of FIGS. 4 to 7 the projections 
15 each have a rectangular, semi-circular, oval or 
wedge-shaped or dovetail shaped cross-section. The as 
sociated recesses 14 then also have the same shape. 
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In the embodiment of FIG. 20 the hub is made up of 
two identical portions 3 which, after the ring 2’ of root 
portions has been assembled, are inserted in its central 
opening from opposite sides and are secured and 
clamped together by screws 17 which are uniformly 
distributed around its periphery, so that the ring of 
blades 1 and root portions 2 is held fast. The two por 
tions of the hub 3 could be made of metal or molded 
from thermo-setting synthetic resin. 

In the embodiment of FIG. 21 corresponding to FIG. 
1 of the closed ring 2’ made up of root portions 2 with 
the ring of blades 1, is mounted in a one-piece hub 3, 
which can be manufactured by molding it around the 
ring 2' from a thermo-setting synthetic resin or by in 
jection-molding it around the ring 2’> from a thermo 
plastic synthetic resin. 
What is claimed is: 
1. An impeller especially for fans of cooling systems 

for internal combustion engines and fans of air 
conditioning equipment, comprising root portions 
formed on the blades to form a closed ring which is en 
gaged by the rim of a hub, particularly wherein one of 
the two radial edges of each blade overlaps the adja 
cent radial edge of the adjacent blade in plan view at 
the ring of blades, at least in the neighborhood of the 
blade roots, the improvement characterized in that the 
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two radial side faces of each root portion extend in in- ’ 
clined directions and each make an acute angle, with 
a radial plane perpendicular to the general plane of the 
ring of blades, at the associated side of the root portion, 
so that with the root portions freely in mutual engage 
ment they lie on a line which forms one turn of a helical 
thread and that of the two radial side surfaces of each 
root portion one has a projection standing out in the di 
rection of the periphery of the root portion ring, and 
having an extension in the peripheral direction of the 
ring which increases progressively from the inner sur 
face of the associated root portion to the associated 
blade, and the other has a complimentarily formed re 
cess in which the projection of the adjacent root por 
tion engages, so that on mutual engagement of all pro 
jections and recesses a closed ring is formed from the 
said helical line. 

2. An impeller according to claim 1 wherein the pro 
jections and the associated recesses each have a rectan 
gular cross-section. 

3. An impeller according to claim 1 wherein the pro 
jections and the associated recesses each have a semi 
circular cross-section. 

4. An impeller according to claim 1 wherein the pro 
jections and the associated recess each have an oval 
cross-section. 

5. An impeller according to claim 1 wherein the pro 
jections and the associated recesses each have a wedge 
shaped cross-section. 

6. An impeller according to claim 1 wherein the pro 
jections and the associated recesses each have a dove 
tail cross-section. 
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6 
7. An impeller ‘according to claim 1 wherein the pro 

jections and the associated recesses each extend up to 
the adjacent face, parallel to the ring of blades, of the 
associated root portion and have a ?at shoulder and 
bottom, respectively. 

8. An impeller according to claim 7 wherein the 
shoulder and bottom each extend substantially perpen 
dicular to the side. 

9. An impeller according to claim 7 wherein the 
shoulder and bottom each are inclined to the adjacent 
face, parallel to the ring of blades, of the associated 
root portion. 

10. An impeller according to claim 1 wherein the 
projections and the associated recesses each extend up 
to the adjacent face, parallel to the ring of blades, of 
the associated root portion and have a curved shoulder 
and bottom, respectively. 

11. An impeller according to claim 1 wherein the two 
radial side surfaces of each root portion each have a 
key or rib and a corresponding groove extending sub 
stantially perpendicular to the plane of the ring of ~ 
blades. 

12. An impeller according to claim 11 wherein the 
grooves and ribs have a rectangular cross-section. 

13. An impeller according to claim 11 wherein the 
grooves and ribs have a square cross-section. 

14. An impeller according to claim 11 wherein the 
grooves and ribs have a semi-circular cross-section.v 

15. An impeller according to claim 11 wherein the 
grooves and ribs have an oval cross-section. 

16. An impeller according to claim 11 wherein the 
grooves and ribs have a dovetail cross-section. 

17. An impeller according to claim 11 wherein the 
grooves and ribs have a wedge-shaped cross-section. 

18. An impeller according to claim 1 wherein the 
root portions each have on each of the two faces that 
are parallel to the ring of blades at least one groove, so 
that the combined grooves of all the root portions, 
when the latter are assembled together to form a closed 
ring form a continuous annular groove. 

19. An impeller according to claim 18 wherein the 
grooves have a rectangular cross-section. 

20. An impeller according to claim 18 wherein the 
grooves have a square cross-section. 

21. An impeller according to claim 18 wherein the 
grooves have a semi-circular cross-section. 

22. An impeller according to claim 18 wherein the 
grooves have an oval cross-section. ~ ’ 

23. An impeller according to claim 18 wherein the 
grooves have a dovetail cross-section. 

24. An impeller according to claim l§ wherein the 
grooves have a wedge-shaped cross-section. 

25. An impeller according to claim 1 wherein the 
root portions of the blades each have a recess on the 
face which is away from the blade, to receive a radial 
projection on the hub. 

* * * * * 


