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BELL-SHAPED SHIELD FOR USE ON A 
HOUSEHOLD APPLIANCE, PARTICULARLY A 

HAND BLENDER OR A HAND MIXER 

[0001] This invention relates to a bell-shaped shield for 
use on a household appliance, particularly a hand blender or 
a hand mixer, having a space formed by the inner Wall of the 
shield and accessible from the bottom via an opening 
through Which food is supplied and discharged, a blade-like 
processing tool inside the space being adapted to be set in 
rotation by a drive shaft so that the food is caught, commi 
nuted and/or mixed by said tool. 

[0002] A shield of this type is knoWn from US. Pat. No. 
3,299,924, for example. The shield continues in upWard 
direction in a sleeve provided With a bore in Which a drive 
shaft is rotatably mounted and carried in bearings so as to be 
supported axially. The drive shaft extends through the Wall 
of the shield via a bore, projecting With its free end a small 
amount into the space of the essentially bell-shaped shield. 
On this free end is a blade-like processing tool for commi 
nuting and mixing or pureeing food materials, said process 
ing tool being constructed to extend in a direction transverse 
to the longitudinal direction of the drive shaft. The other end 
of the drive shaft is connected by Way of a coupling device 
to an electric motor of a hand mixer. The drive shaft extends 
concentrically With the sleeve and the shield. 

[0003] With the hand mixer in operation, food is draWn by 
the rotary movement of the processing tool through the 
opening at the free end of the shield, comminuted and, on 
account of the centrifugal forces generated by the blade, 
expelled through the slits provided in the Wall of the shield. 
Hence With the appliance activated for a time of some 
length, the food is returned repeatedly to the processing tool 
Where it is reduced and expelled again out of the shield. As 
this occurs, it is possible, of course, not only for the food 
materials to escape to the outside through the slits but also 
for parts of it to escape over the brim of the opening from 
Where they are then draWn in again centrally by the pro 
cessing tool. When using the hand blender attachment the 
food is therefore comminuted, mixed and aerated. The latter 
occurs When the processing tool rotates at sufficiently high 
velocity and the suction forces are of a magnitude causing 
air to be draWn in from the surface. This can also happen, 
hoWever, When the shield plus drive mechanism is fre 
quently lifted, meaning that it is moved close to the surface 
of the food and not only held at the bottom of the vessel 
?lled With largely liquid food. With this mixing device it is 
difficult to achieve thorough reduction and mixing of the 
food in a minimum of time because the inside space of the 
shield is of a more or less rotationally symmetrical con?gu 
ration. 

[0004] It is an object of the present invention to provide a 
shield for a rotary processing tool of a household appliance, 
particularly an electric hand mixer or a hand blender, With 
Which it is possible to mix, comminute and aerate the food 
far more intensively in a minimum of time. Furthermore, it 
is desirable that the shield afford ease of manufacture and 
cleaning. 

[0005] This object is accomplished in accordance With the 
present invention by the characteriZing features of patent 
claim 1. By equipping the shield With bulges on its inner 
surface the food materials draWn in by the processing tool as 
the result of the suction forces arising during its rotation are 
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caught and expelled radially outWardly and simultaneously 
in peripheral direction. According to the invention the food 
is fed into the bulges, Which lie further out radially, as Well 
as against the Wall sections. That part of the food Which 
impacts against the Wall sections is decelerated there and 
diverted so that a major part of it is returned to the process 
ing tool Where it is reduced and mixed again. A further part 
of the food gets into the bulges and is moved doWnWard and 
out through the opening. The result therefore is a continuous 
mixing, comminuting and aerating cycle. 

[0006] The bulges have the effect of producing a particu 
larly turbulent flow in the space of the shield, causing the 
food materials to be intensively mixed and reduced. Large 
pieces of food are also better caught by the processing tool 
When they enter the bulges, are trapped there and directed 
back to the processing tool. OWing to the fact that the food 
moves in the bulges at a loWer speed and may even come to 
a standstill there occasionally, also such food materials as 
project into the bulges in the space betWeen the radial outer 
edge of the blade and the inner Wall of the shield, such as 
large pieces, can be decelerated to such an extent that, When 
caught by the processing tool, they are still so sluggish as to 
be easily cut by the fast running blade. As a result of the 
bulges the kinetic energy transmitted to the food in the form 
of radially and peripherally directed movement in addition 
to the cutting energy from the processing tool also causes 
pieces of food lying against the inner Wall of the shield to be 
abruptly diverted in their movement. Part of the food mate 
rials are even returned to the processing tool and immedi 
ately cut again, mixed and conveyed outWards. 

[0007] As mentioned in the foregoing, the processing tool 
is preferably a blade having crescent-shaped elements 
extending radially aWay from both sides of the drive shaft 
and equipped With cutting edges on their leading sides as 
seen in the direction of rotation, said crescent elements— 
like a propeller—being tWisted and set in such a Way as to 
produce a type of pumping effect causing the food to be 
draWn in by the processing tool and then expelled radially 
outWards. The shield forms a certain mixed circuit by Which 
already reduced food as Well as food that is still unreduced 
is fed toWards and aWay from the blade, comminuted and 
mixed. A large portion of the food is also expelled from the 
shield radially outWardly alloWing neW food to enter the 
space of the shield through the opening When passages are 
constructed in addition laterally in the Wall of the shield. 

[0008] With the bulges extending in the longitudinal direc 
tion of the shield they are readily accessible for cleaning 
from the opening. The bulges may have a cross section of 
any desired shape such as angular, tapered, semicircular, 
oval, etc. It is to be noted, hoWever, that the elevations 
adjoining each bulge laterally must not extend radially 
inWards into the blade’s radius of action. According to the 
invention it could even suffice for just a single clearance 
space to be constructed on the inner Wall of the shield. It is 
particularly advantageous, hoWever, for several clearance 
spaces to be spread around the circumference of the inner 
Wall as this generates a particularly turbulent flow in the 
space of the shield. 

[0009] In order to be able to hold the shield particularly 
steady and free from vibrations during the mixing or com 
minuting operation it is an advantage for the clearance 
spaces to be spaced evenly apart on the inside of the 
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circumference and to be constructed if possible With the 
same dimensions. The opening of the shield is preferably 
always bigger than the biggest diameter of the blade. It Will 
be appreciated that smaller diameters could be selected for 
the opening but this might have an adverse effect on cleaning 
and installing the blade in the space of the shield. 

[0010] The features of patent claim 2 result in a particu 
larly vertical impact of the food against the inner Wall of the 
shield, producing optimal pureeing, comminuting and mix 
ing results. A shield of this type is also easy to move back 
and forth and up and doWn in a vessel. 

[0011] As a result of the features of patent claim 3 the Wall 
of the shield is selected just thick enough for the clearance 
spaces constructed on the inner side to form elevations on 
the outer envelope surface. It Would also be conceivable, 
hoWever, for the outer envelope surface to have no eleva 
tions, meaning for it to have a smooth surface. In this case 
the Wall of the shield Would have to be selected thick enough 
for the bulges to be able to penetrate far enough into the 
material of the Wall. 

[0012] On a thin-Walled shield the features of patent claim 
4 result in elevations on the outer surface radially opposite 
the bulges, While the elevations constructed on the inner side 
betWeen tWo clearance spaces become constrictions on the 
outer envelope surface. Ashield of this form is a particularly 
material-saving, economical, and easy-to-handle solution 
and is particularly simple to manufacture as a plastic injec 
tion-molded part. 

[0013] The features of patent claim 5 provide for a par 
ticularly advantageous shape of the shield Wall, With the 
added effect that the Wall extends concentrically With the 
drive axis. The undulating or ZigZagging con?guration of the 
shield Wall also extends symmetrically to the drive axis of 
the shield When looking vertically into the opening of the 
shield from underneath. It Will be understood, of course, that 
other shapes of Wall are also possible, the important thing 
being that the Wall be equipped With groove-shaped, ?ute 
like or stud-type bulges Which result in the advantages 
described above. 

[0014] As a result of the features of patent claim 6 the 
outer envelope surface is alWays equi-distant from the inner 
Wall, i.e., the shield Wall is the same thickness in this area all 
around the circumference. 

[0015] According to the features of patent claim 7 the 
clearance spaces increase in depth relative to the shield Wall 
the closer they get to the opening so that mixing, commi 
nuting and the bursting of air bubbles increases toWards the 
opening at the brim. The suction poWer of the processing 
tool and the acceleration of the food into the inside of the 
shield are also greatest in the area of the processing tool, i.e., 
including the area Where the bulges have the deepest pro 
?les. 

[0016] According to the features of patent claim 8 the 
Width of the bulges on the inner surface and hence the Width 
of the elevations on the outer envelope surface increase 
toWards the opening of the shield, i.e., the shield has a 
particularly homogeneous form. It should be noted at this 
point that the term “constrictions” is used for those ?utes 
Which an observer recogniZes When looking at the surface of 
the shield from the outside. If the observer looks into the 
opening vertically from underneath, these constrictions form 
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inWardly extending bulges. Similarly, the adjoining eleva 
tions form the bulges on the inner Wall. 

[0017] According to the features of patent claim 9 the 
constrictions in the bell-shaped envelope surface of the 
shield run out toWards the shank because they extend 
essentially parallel to the drive axis of the shield and the 
envelope surface of the shield is of a tapering con?guration 
upWards to the drive axis, extending obliquely to the drive 
axis. The same applies accordingly to the features of claim 
10 so that the inner Wall of the shield returns to a circular 
shape in the upper Zone. Here it is thus possible to insert a 
cap penetrated by the drive shaft to seal off the interior of the 
shield from the upper space. The upper space is connected 
to the space of an electric drive mechanism via a bore in 
Which the drive shaft runs. The bore extends in a shank 
integrally molded to the shield at the end remote from the 
opening. 

[0018] Since the outer and inner diameter of the shield 
increases toWards the opening it is an advantage for the 
bulges on the inner side and the constrictions on the enve 
lope surface to also increase in Width toWards the opening 
(claim 11). This enhances the discharge of the food materials 
in the clearance spaces formed by the bulges. 

[0019] It is also conceivable, hoWever, for the bulges and 
the constrictions to be arranged to extend helically at an 
angle to the drive axis, i.e., either in the opposite or same 
direction of rotation as the blade, in accordance With the 
features of patent claim 12. This has the added effect of 
enabling the food to be adjusted in its direction of movement 
either obliquely upWards or obliquely doWnWards in the 
longitudinal direction of the bulges, depending in Which 
direction the food impacts against the inner Wall of the 
bulges. It is also possible hoWever for the constrictions to be 
constructed in the form of stud-like recesses in the Wall of 
the shield extending into the brim of the opening. 

[0020] According to the features of patent claim 13 the 
brim of the shield bounding the opening has not only bulges 
extending in longitudinal direction along the inner side of 
the shield but also Wave troughs extending along the brim of 
the shield, said troughs producing passages Which also alloW 
part of the food materials to escape radially outWardly from 
the shield. This is an advantage in particular When the brim 
of the shield opening rests on the bottom of a vessel because 
then the food could no longer escape to the outside through 
the opening closed by the bottom of the vessel but only 
through the passages. 

[0021] With an undulating or ZigZagging con?guration of 
the shield brim the indentations create a corresponding 
number of passages through Which the food can escape to 
the outside (claim 14). These shapes also enable a symmetri 
cal arrangement as is the case With the bulges and the 
constrictions. The undulating or ZigZagging con?guration of 
the brim of the opening coincides in radial direction With the 
constrictions and elevations, resulting accordingly in a brim 
Zone extending in three planes. 

[0022] According to the features of patent claim 15 the 
Wave troughs form the deepest or the furthest projecting 
points in the longitudinal direction of the shield looking at 
the shield from the front so that they form a plane Which, 
When placed on the smooth bottom of a vessel, falls in the 
plane of the bottom. This is achieved structurally by having 
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the end of the brim lie on the inner side of an imaginary 
conical funnel surface Whose apex lies underneath the 
opening on the drive axis of the recess. Consequently the 
radially outer Zones of the brim, i.e., the Walls of the bulges 
(seen from inside), are intersected earlier than those Zones 
Which are radially closer to the drive axis, as is the case With 
the elevations. This results in the lateral passages at the 
loWer brim. 

[0023] It is also conceivable, hoWever, for the constriction 
With a Wave crest looking from the outside and for the bulge 
With a Wave crest looking from the inside to cooperate With 
the indentations in accordance With claim 16. This is 
achieved by having the end of the brim extend along the 
outer surface of a cone so that the apex of the cone lies 
advantageously in the area of the recess or in the area of the 
shield shank on the drive axis. In this case the peaks of the 
Wave troughs of the recess form the front-most end Zone 
While the Wave crests of the indentations are recessed. Hence 
the Wave troughs form the support surface of the hand mixer 
or of the hand blender shank coupled to a household 
appliance. The passages are then formed by the Wave crests. 
In this con?guration, hoWever, the cone angle must not be 
smaller than that permitted by the curvature of the shield as 
otherWise the passages Will become too big or too much 
stock Will be cut off the shield Wall. 

[0024] A shield Wall of constant thickness is achieved by 
the features of claim 17. 

[0025] Aparticularly homogeneous and enclosed form of 
the shield With a constant thickness is achieved by the 
features of patent clam 18. 

[0026] TWo embodiments of the present invention are 
illustrated in the accompanying draWings and Will be 
described in more detail in the folloWing. In the draWings, 

[0027] FIG. 1 is a side vieW of a shield illustrating a ?rst 
embodiment of the invention; 

[0028] FIG. 2 is a top plan vieW of the shield of FIG. 1 
looking from above in the direction of X; 

[0029] FIG. 3 is a vieW of the shield of FIG. 1 looking 
from underneath in the direction of Y; 

[0030] FIG. 4 a longitudinal sectional vieW of the shield, 
taken along the line IV-IV of FIG. 2; 

[0031] FIG. 5 is a vieW of the shield of FIG. 1 looking 
from underneath in the direction of Y, arroWs indicating 
approximately the path Which the food, reduced and accel 
erated by the blade inside the shield, takes as it enters and 
leaves the shield; 

[0032] FIG. 6 is a longitudinal sectional vieW of the 
shield, taken along the line IV-IV of FIG. 2, With the path 
taken by the food into and out of the shield and illustrated 
in FIG. 5 being shoWn as Well; 

[0033] FIG. 7 is a perspective side vieW of a second shield 
illustrating a second embodiment of the invention; 

[0034] FIG. 8 is a vieW of the shield of FIG. 7 looking 
from above in the direction of X1; 

[0035] FIG. 9 is a longitudinal sectional vieW of the 
shield, taken along the line IX-IX of FIG. 8, but Without a 
processing tool and cover plate; 
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[0036] FIG. 10 is a longitudinal sectional vieW of the 
shield, taken along the line X-X of FIG. 8, but Without a 
processing tool and cover plate, shoWing the shield turned 
180° anti-clockWise in the plane; 

[0037] FIG. 11 is a vieW looking from underneath into the 
second embodiment of the shield in the direction Y1 of FIG. 
7, With arroWs used once again to indicate the path of the 
food into and out of the shield in just a single sector for the 
sake of simplicity; 

[0038] FIG. 12 is a longitudinal sectional vieW of the 
shield of the second embodiment, taken along the line IX-IX 
of FIG. 8, shoWing the processing tool inside the shield and 
arroWs indicating again the possible path of the food into and 
out of the shield; and 

[0039] FIG. 13 is a longitudinal sectional vieW of the 
shield of the second embodiment, taken along the line X-X 
of FIG. 8, shoWing likeWise the processing tool inside the 
shield and at the same time arroWs indicating the possible 
path of the food into and out of the shield. The shield is again 
shoWn turned 180° anti-clockWise in the plane. 

[0040] FIGS. 1 to 13 shoW tWo embodiments of a shield 
1 Which in accordance With FIGS. 1, 4, 6, 7, 9, 10, 12 and 
13 is of a bell, tulip or umbrella like con?guration expanding 
radially outWardly in doWnWard direction. All such shapes 
are grouped in the invention under the single term “bell 
shaped”, i.e., all such shapes are to be understood as coming 
Within the scope of the present invention. The shield 1 gives 
Way at the top to a shank 2 Which is connected to a housing, 
not shoWn in the draWings, of a preferably electric drive 
mechanism. Extending inside the shank 2 is a drive shaft 3 
Which is in rotating connection With an electric motor, not 
shoWn in the draWings. In the shank 2 the drive shaft 3 is 
rotatably carried in bearings, not shoWn in the draWings. 

[0041] The shank 2 projects in accordance With FIGS. 4, 
5, 6 and 11 to 13 through a bore 4 provided in a cover plate 
5 into the space 6 of the shield 1. The cover plate 5 is tightly 
clipped, adhesive bonded, screWed or otherWise fastened so 
as to effect a tight seal, to the inner Wall 7 of the shield 1 by 
sealing means not shoWn in the draWings. The bore 4 is 
likeWise sealed from the drive shaft 3 so that neither Water 
nor food materials are alloWed to reach the interior 41 of the 
shank 2 and possibly cause damage to the inner parts of a 
drive mechanism. 

[0042] At this point it should be noted that the shield 1 and 
the shank 2 are part of a hand blender, not shoWn in the 
draWings, or an adapter for coupling to a drive mechanism 
such as a hand mixer. It should also be noted that the same 
reference characters are applied to functionally similar com 
ponents in FIGS. 1 to 13 in order to simplify the description. 
Similarly the cover plate 5, the drive shaft 3 and the 
processing tool 8 constructed as a blade are not shoWn in 
FIGS. 9 and 10 for the sake of simplicity. 

[0043] According to FIGS. 3 to 6 and 11 to 13 the free end 
9 of the drive shaft 3 is equipped With a blade 8 Which, 
acting as processing tool, is fastened to the drive shaft 3 as 
by caulking, Welding, screWing or similar fastening tech 
niques. The blade 8 extends diametrically to both sides of the 
drive shaft 3 and has cutting edges 10 on its leading faces in 
the direction of rotation D in accordance With FIGS. 3, 5 and 
11. As FIGS. 4, 12 and 13 shoW, the one blade leg 11 points 
obliquely doWnWards to the opening 12 of the shield While 
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the other blade leg 13 is inclined slightly upwards into the 
interior of the space 6. This results in the blade 8 cutting in 
different cutting planes, thus achieving a better cutting 
action per revolution. At the same time this offset arrange 
ment of the blade legs, plus tWisting of the blade 8 transverse 
to the legs 11, 13 (not shoWn) has the effect that on rotation 
food materials are draWn into the space 6 of the shield 1 
Where they are mixed and comminuted and expelled out 
through the opening 12. The drive shaft 3 projects far 
enough into the space 6 of the shield 1 for the blade 8 to be 
positioned in close proximity to the opening 12 but still far 
enough aWay from the opening 12 so that reaching over the 
shield 1 from the side does not cause any injury to the user. 

[0044] The shield 1 has constrictions 15 extending along 
the envelope surface 20 in the longitudinal direction of its 
drive axis 14, the constriction depth t (FIG. 13) decreasing 
toWards the top and running out at a point roughly level With 
the cover plate 5 on the outermost envelope surface 20 in the 
upper end section 49, as is illustrated in the Figures by the 
lines 17 on the outermost envelope surface 20. The runout of 
the constrictions 15 on the envelope surface 20 and accord 
ingly of the bulges 47 on the inner Wall 7 occurs at such a 
level of the shield 1 that a circular surface 53 (FIG. 13) can 
be formed on the envelope surface 20 and on the inner Wall 
7 in this particular area, thus enabling the likeWise circular 
cover plate 5 to be ?tted, fastened and sealed to good effect 
in this area. The constrictions 15 or bulges 47 are shaped so 
that their Wall thickness s correlates essentially With the 
overall Wall thickness of the shield 1, i.e., the area Where the 
envelope surface 20 becomes a constriction produces a 
corresponding elevation 18 (FIG. 13) on the inner Wall 7. It 
should also be noted that the terms bulges 47 and elevations 
18 are used simultaneously in the description; this is so 
because it is assumed that the prior art has knoWledge of an 
annular inner Wall Which is then equipped in accordance 
With the invention With bulges 47 and elevations 18. If, on 
the other hand, a prior art Was taken as basis in Which the 
inner Wall of the shield represents the reference quantity, 
then there Would only be bulges 18 constructed on the inner 
Wall in accordance With the invention. On this basis it Would 
no longer be possible to speak of constrictions. The ?rst 
de?nition appears to make more sense, hoWever, since it is 
better at describing the undulating con?guration of the 
shield 1. 

[0045] The constrictions 15 are uniformly spaced and 
dimensioned around the circumference of the shield 1 so 
that, given a maximum diameter D1 of around 80 mm, a total 
of six constrictions 15 results according to FIG. 3. It is 
possible, of course, for feWer or more constrictions 15 to be 
evenly or unevenly distributed around the circumference. 
The depth t of the constrictions 15 equals around 9 mm 
While the distance m betWeen the support surface 19 and the 
runout of the constrictions 15 at the lines 17 is approxi 
mately 35 mm (FIG. 13). In this case the radius R1 
described about the centerpoint M1 equals around 96 mm 
(FIG. 10). This radius R1 forms the radially outermost 
envelope surface 20 of the shield 1 on points devoid of 
constrictions 15. The deepest area of the constrictions 15 is 
de?ned by a radius R2 described about the centerpoint M2. 
This radius equals around 60 mm (FIG. 9). While the 
centerpoint M1 lies outside the shield 1 and underneath the 
opening 12, the centerpoint M2 is situated in close proximity 
to the opening 12 inside the space 6 of the shield 1, i.e., the 
envelope surface 20 of the shield 1 has a smaller curvature 
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in the radially outer area than in the deepest area of the 
constrictions 15. This means that the radially outermost area 
opens in its cross section toWards the end, meaning that it 
Widens more outWardly than is the case in the area of the 
constrictions 15 Where this area is more closed, meaning that 
it closes someWhat again toWards the free end of the opening 
12. 

[0046] As can be seen from FIG. 12, the outer ?ctitious 
edge 21 marks the area Where the constrictions 15 on the 
restructured, smooth areas of the envelope surface 20 begin 
While the inner ?ctitious edge 22 represents the beginning of 
the trough bottom of the constrictions 15, i.e., this is the area 
in Which the trough bottom 22 is de?ned by the radius R3 
(FIG. 11). This radius equals around 11 mm. There are 
minor differences betWeen the area of the trough bottom 22 
on the shield 1 of FIGS. 1 to 6 and that on the shield 1 of 
FIGS. 7 to 13. In the ?rst embodiment the inner ?ctitious 
edges 22, Which form a trough bottom and are de?ned by the 
Wall section 51, are narroWer than on the second embodi 
ment Where the trough bottom 22 even Widens toWards the 
free end of the shield 1. Furthermore, the constrictions 15 
also Widen toWards the opening 12, i.e., the Width b 
increases constantly in this direction (FIGS. 1 and 7). The 
dimension m re?ects the height at Which the constrictions 15 
and the bulges 47 end at the upper end section 49. 

[0047] As shoWn in the Figures looking onto the shield 1 
from underneath and from above (FIGS. 2, 3, 5, 8 and 11), 
the radially outer contour is formed by a ring 44 extending 
in undulating fashion, i.e., it is de?ned by radii R3, R4 and 
tangents T1, T2 applied to these radii (FIG. 11). It Will be 
understood, of course, that other con?gurations folloWing a 
rectangular or triangular ZigZag course may also be contem 
plated. According to the cross sections of FIGS. 2, 3, 5, 8 
and 11 the inner Wall 7 is formed likeWise by a ring 43 Which 
extends concentrically With the outer ring 44 and folloWs the 
contour of the outer ring 44. 

[0048] According to FIGS. 4 and 6 the end surface 23 
forming the opening 12 of the shield 1 of the ?rst embodi 
ment runs obliquely doWnWards at an angle a (FIG. 4. This 
end surface 23 lies on an imaginary conical envelope surface 
24 Whose apex 25 lies on the drive axis 14 of the shield 1. 
Hence in the embodiment of FIGS. 1 to 6 the end surface 23 
lies on a conical envelope surface 24, i.e., the constrictions 
15 Which do not lie in the same plane of the conical envelope 
surface 24 are not cut by the conical envelope surface 24 
until a corresponding distance f from the bottom—depend 
ing on their depth as a function of height and diameter. This 
results in an undulating course of the end surface 23 in Y, Y1 
direction (FIGS. 3 and 11) as Well as in the side vieWs of 
FIGS. 1 and 7 so that, When the shield 1 is put doWn on a 
surface 26 of a table or boWl bottom 26 (FIGS. 4 and 12), 
passages 27 form betWeen the individual support surfaces 19 
of the shield 1 through Which the food materials 36 are 
alloWed to pass into and out of the space 6 of the shield 1. 
Hence in FIGS. 1 to 6 the passages 27 border on the 
constrictions 15. According to FIGS. 1 to 7 this conic section 
thus produces Wave troughs 45 and Wave crests 52 Which are 
bounded by the passages 27. The same applies for the shield 
1 of FIGS. 7 to 13, although in this case a different conic 
section is taken, as Will be described in more detail in the 
folloWing. 
[0049] Unlike the shield 1 of FIGS. 1 to 6, Where the 
deepest points P (FIGS. 1, 4 and 6) form the biggest distance 
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f of the passages 27 to the outermost points P2 of the support 
surface 19, in FIGS. 7 to 13 of the second embodiment the 
distance g is formed by the points P1 (FIG. 9) of the radially 
outer envelope surface 20 and the points P3 on the support 
surface 19, i.e., the passages 27 are formed betWeen tWo 
constrictions 15, meaning in the area of the bulges 47. 

[0050] The second embodiment of the shield 1 is thus 
achieved, as shoWn in particular in FIG. 9, by applying an 
imaginary conical surface of a funnel 28 against the end 
surface 23 so that the support surface 19 forms the furthest 
projecting point P3 representing the point of intersection 
betWeen the end surface 23 and the inner Wall 7 in an 
elevation 18. The most remote point P1 With the biggest 
distance g forms the highest point of the outermost envelope 
surface 20 and represents the point of intersection betWeen 
the brim surface 46 and the envelope surface 20. This results 
accordingly in a shield 1 Which looks someWhat different in 
its outer appearance than that of FIGS. 1 to 6. While in the 
case of the imaginary funnel 28 of the second embodiment 
the apex 29 lies on the same side as the opening 12 of the 
shield 1, meaning that it faces the opening (FIG. 9), in the 
?rst embodiment of FIG. 4 the apex 25 is turned aWay from 
the opening 12, meaning that it lies above the opening on the 
drive axis 14. 

[0051] In the ?rst embodiment the support surface 19 is 
constructed on the Wave crests 52 of the brim 46, While in 
the second embodiment the support surface 19 is constructed 
on the Wave troughs 45 of the brim 46. 

[0052] Both embodiments are equally Well suited for the 
good and fast mixing and comminuting of food materials. 

[0053] The mode of operation of the mixing, blending, 
emulsifying and comminuting device using the shield of the 
present invention is as folloWs: 

[0054] After food materials 36 are placed in a vessel 16 
(both being shoWn only schematically in FIGS. 4 and 12) 
the shank 2 With its shield 1, in its capacity as part of a hand 
blender or as plug-on attachment for some other electrically 
poWered processing appliance such as a hand mixer, is 
immersed in the vessel 16 far enough for the support surface 
19 of FIG. 4 to touch the bottom 26 of the vessel 16. It is 
also possible, of course, for the support surface 19 of the 
shield 1 to be held at a certain relative distance to the surface 
26, the important thing being that the blade be essentially in 
contact With the food 36. 

[0055] The drive motor, not shoWn in the draWings, of the 
hand blender is noW sWitched on and the drive shaft 3 begins 
to rotate in the direction of rotation D (FIGS. 3 and 11). The 
speed of the processing tool 8 constructed as a blade may lie 
advantageously betWeen 3,000 and 15,000 revolutions per 
minute. Rotation of the blade 8 causes the food materials 36, 
illustrated schematically by Way of example only in FIGS. 
12 and 13 of the second embodiment of the shield 1, to be 
caught and cut into small pieces by the cutting edges 10 of 
the blade 8. Liquid food glides along the top and bottom side 
30, 31 of the blade 8 so that it is fed into the space 6 of the 
shield 1 and then back out of the shield 1 again on account 
of the gradient of the legs 11, 13 of the blade 8, as is 
indicated by the sequence of arroWs 32 in FIG. 6. At the 
same time liquid food 36 is draWn by the blade 8 from the 
center of the shield 1 into the space 6, as is indicated by the 
arroWs 33. The sequence of arroWs 32 shoWs that the food 
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36 ultimately reaches the outside again through the passages 
27, as is indicated by the arroWs 34 in FIG. 6. At the same 
time the food 36 is also caused to circulate, as is indicated 
by the arroWs 35 in FIG. 5. After a certain time this food 36 
also leaves the shield 1 through the passages 27 or the 
opening 12 on account of the centrifugal forces generated by 
the circular movement. 

[0056] When the food 36 is expelled by the blade 8 
radially outWardly and at the same time in the circumfer 
ential direction D, a large part of the food 36 also gets into 
the groove-like bulges 47 constructed on the inner Wall 7 of 
the shield 1 betWeen tWo elevations 18 and taking the 
shortest route in the direction of the drive axis 14, as seen 
looking into the space 6 of the shield 1 from underneath 
(FIGS. 3, 5 and 11) and into the inner Wall 7 in the 
longitudinal sections of FIGS. 4, 6 and 12 to 13. As seen 
looking at the inner Wall 7, the constrictions 15 formed on 
the envelope surface 20 become elevations 18, While the 
elevations 48 formed on the envelope surface 20 become 
bulges 47 forming clearance spaces 37. The food 36, be it 
large pieces, small pieces or liquid, is also fed by the blade 
8 into these clearance spaces 37 Where it is decelerated and 
diverted on the Walls 50 of the bulges 47. When large pieces 
of food 36 get into the bulges 47 and also project into the 
radius of action 42 of the blade 8 they are caught by the tips 
of the cutting edges 10, comminuted and fed radially out 
Wardly in circumferential direction D or straight through the 
passages 27, as is indicated by the arroW pairs 38 and 39 in 
FIGS. 5 and 11, respectively. In the bulges 47, Which extend 
over the entire length of the inner Wall 7 as far as the cover 
plate 5, the Walls 50 standing transverse to the direction of 
rotation D cause the food 36 to be abruptly decelerated, 
diverted and mixed thoroughly at the same time. As this 
occurs, a big part of the food returns into the radius of action 
42 of the blade 8 and is cut again by the blade 8, accelerated 
again, fed into the next clearance space 37, decelerated again 
and diverted. Finally the outer lying food 36 is draWn in 
again by the blade 8, as indicated by the arroWs 34 and the 
sequence of arroWs 32, so that the same process starts from 
the beginning. 

[0057] The arroWs 40 pointing doWnWards a short distance 
from the envelope surface 20 of the shield 1 (FIGS. 6 and 
12) indicate likeWise that the food 36 is also draWn from the 
upper area and radially from outside in the direction of the 
opening 12. The shape of the shield 1 according to the 
invention has the effect of mixing, comminuting and hence 
pureeing the food materials 36 particularly thoroughly. With 
this construction, the passages 27 extend just far enough into 
the Wall 50 of the shield 1 (dimension g) to essentially 
prevent any disagreeable splashing of the food 36 radially 
out of the shield 1. Food 36 is also accelerated, hoWever, out 
of the clearance spaces 37 in the direction of the bottom 26. 
In this connection it is essential, of course, for the blade 8 to 
be arranged to extend largely in the upper areas of the 
passages 27. If it Was positioned too close to the opening 12, 
the food 36 Would splash too vigorously radially outWardly 
through the passages 27. The risk of the user injuring his 
hand Would also be greater. The blade 8 is arranged in 
relation to the passages 27 so that its one leg 11 extends 
roughly centrally level With the passages 27 While the other 
leg 13 extends someWhat above the passages 27 (FIGS. 6, 
12 and 13). 
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[0058] It should be noted at this point that the arrows 33, 
34, 35, 38 and 39 are intended to indicate only the ideal How 
of a feW food particles. In practice it is possible to determine 
such ?oWs only in global terms during operation of a hand 
blender equipped With the shield 1 constructed in accor 
dance With the invention. 

[0059] If the opening 12 of the shield 1 is raised far 
enough out of liquid food for the suction forces of the blade 
8 to draW in air through the passages 27, this air Will be 
intensively mixed in the space 6 of the shield 1 With the food 
36, thus creating a particularly airy and frothy mass of food. 

[0060] When the support surface 19 of the shield 1 rests 
?ush on the boWl bottom 26 so that the food 36 can only 
escape through the passages 27, there is no longer any risk 
of the shield 1 sticking to the boWl bottom 26 since a 
connection exists at all times betWeen the inside of the boWl 
and the space 6 inside the shield 1 through the passages 27. 
It is alWays easy, therefore, to lift the shield 1 off the boWl 
bottom 26 and loWer it again Without having to exert any 
great force. 

1. A bell-shaped shield (1) for use on a household appli 
ance, particularly a hand blender or a hand mixer, having a 
space (6) formed by the inner Wall (7) of the shield (1) and 
accessible from the bottom via an opening (12) through 
Which food (36) is supplied and discharged, a blade-like 
processing tool (8) inside the space (6) being adapted to be 
set in rotation by a drive shaft (3) so that the food (36) is 
caught, comminuted and/or mixed by said tool, 

characteriZed in that the surface of inner Wall (7) is 
equipped on its circumference With several outWardly 
extending bulges (47) for the formation of clearance 
spaces (37). 

2. The shield as claimed in claim 1, 

characteriZed in that the bulges (47) extend in the direc 
tion of the drive axis (14) of the shield (1), taking the 
shortest route. 

3. The shield as claimed in claim 2, 

characteriZed in that the bulges (47) emerge as elevations 
(48) on the contour of the envelope surface (20). 

4. The shield as claimed in claim 3, 

characteriZed in that elevations (18) result betWeen the 
bulges (47) on the inner Wall (7) of the shield (1), said 
elevations forming in turn constrictions (15) on the 
envelope surface (20) of the shield 

5. The shield as claimed in claim 4, 

characteriZed in that the inner Wall (7) of the shield (1) 
provided With the bulges (47) and the elevations (18) is 
formed of rings (43) shaped in an undulating or Zig 
Zagging con?guration in cross section. 

6. The shield as claimed in claim 3 and 4, 

characteriZed in that the envelope surface (20) of the 
shield (1) forms rings (44) shaped in an undulating or 
ZigZagging con?guration in cross section, said rings 
extending concentrically With the inner rings (43) and 
being congruent thereWith. 
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7. The shield as claimed in claim 1, 

characteriZed in that the bulges (47) increase in depth (t) 
in the longitudinal direction toWards the opening (12). 

8. The shield as claimed in claim 4, 

characteriZed in that the bulges (47) and the constrictions 
(15) increase in Width (b) over their entire length 
toWards the opening (12). 

9. The shield as claimed in claim 4, 

characteriZed in that the constrictions (15) extending on 
the envelope surface (20) aWay from the opening (12) 
run out in such a Way as to end on the envelope surface 

(20) in the upper end section (49) of the shield 10. The shield as claimed in claim 2, 

characteriZed in that the bulges (47) on the inner Wall (7) 
become progressively smaller toWards the upper end 
section (49), eventually even running out on the inner 
Wall (7) in the upper end. 

11. The shield as claimed in claim 4, 

characteriZed in that the bulges (47) and the elevations 
(18) extend essentially parallel to the drive axis (14) of 
the shield (1), increasing in Width (b) toWards the 
opening (12). 

12. The shield as claimed in claim 4, 

characteriZed in that the bulges (47) and the elevations 
(18) extend obliquely at an angle to the drive axis (14). 

13. The shield as claimed in claim 1, 

characteriZed in that the brim of the shield (1) bounding 
the opening (12), as seen looking in a side vieW at the 
shield (1) from outside, has Wave troughs (45) and 
Wave crests (52) forming passages (27) for the food 
materials (36) in radial direction. 

14. The shield as claimed in claim 13, 

characteriZed in that the Wave troughs (45) and the Wave 
crests (52), in combination With the brim (46) of the 
opening (12), folloW equally an undulating or ZigZag 
ging course as seen in a side vieW. 

15. The shield as claimed in claim 13, 

characteriZed in that the Wave troughs (45) coincide With 
the constrictions (15) in such fashion that at point (P) 
the deepest area of the constriction (15) is coincident 
With the deepest area of the Wave through (45). 

16. The shield as claimed in claim 13, 

characteriZed in that the Wave crests (52) coincide With 
the constrictions (15) in such fashion that at point (P1) 
the deepest area of the constriction (15) is coincident 
With the highest area of the Wave crest (52). 

17. The shield as claimed in claim 15 or 16, 

characteriZed in that the surface of the inner Wall (7) 
extends so as to be congruent With the envelope surface 
(20) of the shield 

18. The shield as claimed in claim 14, 

characteriZed in that the bell-shaped shield (1) extends 
concentrically With the drive axis (14) and that the brim 
(46) extends symmetrically thereto. 

* * * * * 


