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57) ABSTRACT 
The invention relates to honeycombs made of syn 
thetic plastic material which are especially suitable to 
provide the breeding chambers for bees, also to a die 
mold for producing such honeycombs. The honey 
comb member comprises a center wall and a plurality 
of walls extending on both sides of the center wall to 
provide cell portions on both sides of the center wall, 
the surface of the center wall in each cell portion 
being formed with a depression of greater depth in the 
center than adjacent said plurality of walls, and said 
plurality of walls having a greater thickness adjacent 
the center wall than at their outer edges. 

4 Claims, 9 Drawing Figures 
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HONEYCOMB STRUCTURE FOR USE IN BEE 
BREEDING 

BACKGROUND OF THE INVENTION 
The main disadvantages occurring with wax honey 

combs are that the wax honeycombs all have to be re 
newed after being in use for about 3 or 4 years, that the 
supply of honeycombs is considerably impaired during 
the summer by wax moths, that the honeycombs fre 
quently break when the swarms of bees move and also 
on other occasions, for example, when the honey is ex 
tracted, and that the wax honeycombs are relatively 
limited in number which presents a great problem, for 
example, when bee-keeping is being set up on a large 
scale. 
Honeycombs made of wax or artificial material simi 

lar to wax have already been developed to avoid these 
disadvantages. The wall height of these honeycombs is 
only partially made artificially so that the bees them 
selves build these partial walls to their full extent. 
These honeycombs, which are intended only for the 
honey chamber have the disadvantage of being made of 
a material which, as in the case of natural honeycombs, 
is very fragile, so that attempts have also already been 
made to increase the firmness of such honeycombs by 
reinforcing or strengthening them with some other ma 
terial. But, as before, there is still the disadvantage that 
these honeycombs are of only limited use in practice as 
the skins which are left behind when the bees hatch out 
gradually narrow the cell chamber so that eventually 
the honeycombs become useless and have to be re 
placed. 

In addition honeycombs made of sheet metal are 
known which are produced with a reduced wall extent, 
(somewhat more than half the full extent), so that the 
bees build the wall up to its full extent with their own 
wax. However, practice has shown that such honey 
combs are unsuitable and that they have not been 
adopted. One reason for this may have been that the 
production of such honeycombs is very complicated 
and extremely expensive, but the main reason is that 
the bees reject this material. 

Artificial honeycombs made of synthetic resin are 
also known, the cells of which have a depth of about ll 
mm in the normal honeycombs intended for breeding 
purposes and a depth of 20-25 mm in the honeycombs 
intended for the honey chamber. In such honeycombs 
the bees are not intended to build the cell wall up to its 
full height with their own wax. 

Finally there are honeycombs in which, instead of 
there being a center wall with double-sided cells, there 
are cells provided only on one wall. Such honeycombs 
can be produced from plastic, light metal, pressed ma 
terial or similar. Such honeycombs in which the full ex 
tent of the cell walls is made of artificial material are 
intended solely for making honey in, and can only be 
used as such. Plastic honeycombs with full cell wall ex 
tent basically have the disadvantage that the skins left 
behind by the bees, when they hatch out, gradually nar 
row the cell chamber. The removal of these skins is ex 
tremely difficult, and in practice, cannot be carried out. 
Therefore, these honeycombs eventually become use 
less and have to be replaced. A further difficulty occurs 
in such honeycombs because the bees cannot dispose 
of their surplus wax. 
A further problem arises in the artificial honeycombs 

known up to the present, a problem which has not yet 
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2 
been recognized or at any rate yet been paid attention 
to, the cell floor of such known honeycombs is made 
flat and the feeding juice produced by the bees runs 
down to some spot on the flat floor which in many cases 
is not the spot at which the young maggots are just 
hatching out. Extensive experiments have shown that 
when such flat cell floors are used, as they have been 
exclusively up to now, about half of the hatched mag 
gots starve because the maggots do not reach the feed 
ing juice. 

SUMMARY OF THE INVENTION 

Honeycombs made of plastic material with cells ar 
ranged on both sides of a center wall are provided in 
which the cell wall height is one-third to one-half of the 
full height of the cell wall in order to make the bees 
build up the honeycombs to the full height of the cell 
wall with their wax. The honeycomb is molded from 
plastic material and the floor of the cell is provided 
with a depression, which increases radially inwardly. 
This invention also provides a mold form for producing 
such honeycombs, in which the fixed mold part and 
also the movable mold part for each individual cell is 
provided with a separate mold head which operates in 
dependent of the other mold heads and is loosely 
mounted. The fixed mold part comprises an ejection 
device which is connected to part of the mold heads on 
the fixed mold part. 
GENERAL DESCRIPTION OF THE INVENTION 

According to the invention there is provided a honey 
comb member of synthetic plastic material, for use in 
producing a honeycomb, which comprises a center wall 
and a plurality of walls extending on both sides of the 
center wall to provide cell portions on both sides of the 
center wall, the surface of the center wall in each cell 
portion being formed with a depression of greater 
depth in the center than adjacent said plurality of walls, 
and said plurality of walls having a greater thickness ad 
jacent the center wall than at their outer edges. 

In the case of synthetic plastic honeycombs, which 
are intended especially for the breeding chamber, and 
which are provided with cell portions arranged on both 
sides of a center wall, it is suggested according to the 
present invention that the extent of the plurality of 
walls be reduced (preferably about one-third to one 
half of the full cell wall extent = 12.5 mm), that the 
cells be injected of plastic, that the cell walls taper, and 
that the surface of the center wall for each cell portion 
have a depression increasing from the plurality of walls 
to the middle. The depression in the cell is preferably 
arcuate, for example, shaped hemispherically. How 
ever, it can also be formed in such a way that, in cross 
section, it is shaped like a channel, whereby the side 
walls are inclined at an angle of approximately 45°. The 
angle should be between 30 and 60 and the floor is 
parallel to the center wall. 

In such plastic honeycombs, the difference in extent 
between the cell walls provided and the normal extent 
of the cell walls is made up by the bees with their own 
wax so that the problems connected with the disposal 
of the bees wax, which otherwise occur with plastic 
honeycombs, do not arise. On the other hand, a certain 
depth of the plastic cells is necessary so that the queen 
can lay her eggs into the cells without the bees having 
built onto them beforehand. As soon as the maggots de 
velop from the eggs, the bees are forced to build up the 
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cells to their full extent with wax, this prevents a delay 
in breeding which occurs during periods of bad 
weather. The delay has a deletorious effect on the yield 
of honey. 
As a result of the depression in the cell suggested ac 

cording to the present invention, the bees send their 
feeding juice or their milk into the center of the depres 
sion if it has a deeper depression in the middle. Thus, 
the hatched maggots are able to find food in their im 
mediate vicinity. 

Further, the plastic honeycomb which is provided 
with a reduced wall extent, according to this invention, 
has the advantage that the cell walls, built up with wax 
by the bees to the normal extend, can be freed very eas 
ily from the skins when the cell chamber has been nar 
rowed by these skins in course of time. The skins and 
the cell walls consisting partly of plastic, partly of wax 
are heated to the extent that the wax melts and the 
skins are exposed. The latter can then very easily be re 
moved mechanically, e.g., by means of a brush, so that 
afterwards the original honeycomb can be used again 
to its full capacity. The tapering form of the cell walls 
simplifies the removal of such skins and this is decisive 
for the use of the plastic honeycomb in the breeding 
chamber. 

In addition to the fact that there is a saving of mate 
rial when the extent of the cell walls is reduced, there 
is also the important advantage that when molding such 
plastic honeycombs, the injection mold can be made 
more simply. If one takes into consideration the fact 
that the injection mold needed to produce such plastic 
honeycombs is extremely complicated and expensive, 
this advantage is a very important one. Apart from this, 
the plastic honeycombs are also lighter in weight. 
A mold for producing the honeycombs may consist 

of two detachable mold parts which are movable in re 
lation to each other. The two mold parts are con 
structed with the sides facing each other in such a way 
that they form the center wall with depressions and the 
cell walls of reduced extent. The one mold part which 
is rigidly connected to the machine receives the ele 
ments which form the single cells, and preferably con 
sists of a row of ledges each of the width of a cell. Bolts 
for displaced cells are inserted into bores in these 
ledges so that when a large number of ledges are placed 
in a row, the honeycomb structure of the mold part is 
obtained. The bolts, which are inserted, are fixed to the 
ledges, and the head of the bolt, which determines the 
cell form, has a ring-shaped stop at the point of transi 
tion to its shaft, so that when the ledges are shifted 
these bolts are also shifted with them. The mold ele 
ments which form a unit with the ledges or are other 
wise directly connected with the ledges have ejection 
members which are used together to eject the ready 
molded product. In so doing, all the ejection members 
of the fixed mold part are moved together against the 
molded product and also together raise it from the 
fixed mold part. 
The counter mold part is likewise constructed of sin 

gle elements or bolts whose heads have a form which 
corresponds to the form of the cell. Here the lateral 
walls of the cell-forming walls of the bolt heads are 
formed somewhat more tapered than on the fixed mold 
part, so that the molded product can be separated more 
easily from the movable mold part. The individual ele 
ments or bolts are here screwed singly onto the frame 
part of the movable mold part. 
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4. 
A considerable saving in weight of the honeycomb 

according to the invention can be achieved because the 
frame of the honeycomb itself is omitted with such 
plastic models and, instead of it, a spacing and suspen 
sion device may be used, which also preferably consists 
of plastic. Such a spacing device guarantees a constant 
distance from the next honeycomb, so that the path be 
tween two adjacent honeycombs is kept free for the 
bees. 
According to a preferred embodiment of the inven 

tion, the spacing device consists of two parts separated 
from each other, one part being prescribed for one side 
of the honeycomb and the other part for the other side 
of the honeycomb. The suspension device preferably 
forms a unit with the spacing device; the former is like 
wise divided so that the combination of spacing device 
and suspension device consists of two symmetrical 
parts for each honeycomb, which are arranged on both 
sides of the honeycomb with each being symmetrical to 
the center wall. This arrangement is selected so that 
there is the advantage that a member is prescribed for 
each side of the honeycomb which comprises, for ex 
ample, projections which can be inserted into corre 
sponding honeycomb cells for support. Instead of this, 
the arrangement can also be selected so that these two 
members are screwed together through the honeycomb 
or connected with each other by means of rods or 
something similar. The actual spacing elements are 
here formed in the shape of spacer members which ex 
tend from the honeycomb and operate in conjunction 
with corresponding spacer members belonging to the 
spacing device of the adjacent honeycomb. In this way 
there is the guarantee that the spacing device can easily 
be put together and also easily taken apart again. 
The suspension device is molded as a projecting nose 

in the case of a special embodiment onto the corre 
sponding members of the spacing device, whereby the 
nose projects from side edges of the honeycomb so that 
the suspension of the honeycomb on projections in the 
hive provided for that purpose is guaranteed. Both of 
the parts of the suspension device which are provided 
for one honeycomb, one on each face thereof, are con 
nected with each other when in use, whereby the two 
parts of the suspension device are prevented from mov 
ing away from each other. 
The foregoing and further features of the invention 

may be more readily understood from the following de 
scription of some preferred embodiments thereof, by 
way of example, with reference to the accompanying 
drawings, in which: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-section of a part of a honeycomb; 
FIG. 2 is a cross-section of part of an alternate form 

of honeycomb; 
FIG. 3 is a plan view of a part of the arrangement of 

the honeycomb according to FIG. i.; 
FIG. 4 is a side elevational view of a suspension for 

a honeycomb according to the invention; 
FIG. 5 is a front elevational view of the suspension 

according to FIG. 4; 
FIG. 6 is a side elevational view of a further embodi 

ment of a suspension similar to the one in FIG. 4; 
FIG. 7 is a front elevational view of the arrangement 

shown in FIG. 6; 
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FIG. 8 is a diagram of a cross-sectional view of a 
mold for producing honeycombs according to the in 
vention, and 
FIG. 9 is a plan view of one of the ledges of the fixed 

mold part. 
FIGS. 1 and 3 show a honeycomb comprising a cen 

ter wall 1. On both sides of the center wall 1, a plurality 
of cell walls 2,2' are formed which taper away from the 
center wall 1. The inner surfaces 3 of walls 2, 2' are 
preferably formed hexagonally, but they can also have 
a circular cross-section. The walls 2, 2 of the cells are 
made of lesser extent than normal (=l 2.5 mm) natural 
honeycombs and, in fact, the wall extent of the plastic 
cells according to the invention is about one-third to 
one-half of the extent of natural bee cells, that is, ap 
proximately 4 to 6 mm. 
These plastic walls 2,2' are then built up with wax by 

the bees to their full extent of 2.5 mm. The surfaces 
of center wall 1 are, in a hexagonal arrangement of the 
cells, provided with a depression, whereby there are 
preferably provided planar center parts 4 and inclined 
surfaces 5, which run from the center part 4 to the 
point where they are met by side wall surfaces 3. These 
surfaces are inclined at an angle between 30' and 60', 
preferably about 45 to the center parts 4. 

In FIG. 2 the surfaces 4" of the center wall are formed 
hemispherically, whereby the cells themselves can ei 
ther be circular or hexagonal. Decisive for the form of 
the surfaces of center wall 1' is the fact that the sur 
faces each contain a relatively deep depression in 
which the bees deposit the feeding juice so that there 
is the guarantee that the young maggots are certain to 
find their food. 
Referring particularly to FIG. 3, there is shown a 

view of the arrangement of the cells according to FIG. 
l, whereby the cell form is hexagonal. The exterior 
limit 6 of the molded synthetic plastic honeycomb is, as 
the honeycomb is rigid in itself, made without a frame. 
Three sides of the exterior side beneath, can be formed 
here so that the incomplete cells are open outwards, 
whereas the upper side 7 is, for practical purposes, 
formed so that the incomplete cells, as shown at 8, are 
sealed at the end of the molding process. However, it 
is also possible to keep the incomplete cells of the side 
7 of the honeycomb open. A spacing and suspension 
device is shown as a whole at 9 in FIGS. 4 and 5 and 
consists of members 10, 11, 14 and 12, 3, 15. The 
members 10, 11 and 14 are provided on one of the nar 
row sides, and the members 12, 13 and 15 on the other 
narrow side. In FIGS. 4 and 5 the spacing and suspen 
sion device is shown on reduced scale. This arrange 
ment shows one of the narrow sides of the honeycomb. 
The members 10 and 11 are formed for example as 
plastic ledges which are connected with spacer fingers 
16 and 17 which are resilient and cooperate with corre 
sponding opposite members 18 and 19 on the next hon 
eycomb. One member 11, corresponding to the mem 
ber 10, comprises corresponding spacer fingers 18 and 
19. On the sides of the members 10 and 1 facing the 
honeycomb, projections 20 are formed which snugly fit 
within a cell and which are arranged at such a distance 
from each other that they correspond to a multiple of 
the distance between honeycomb cells. Hence the 
members 10 and 11 can be inserted into the cells and 
in this way held in a fixed position. Should the insertion 
of the projections 20 into the cells not provide suffi 
cient firmness when used in certain cases, then the pro 
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6 
jections can in addition comprise further arrangements 
of some kind which guarantee a hold in the cells, e.g., 
a connection with the floor of the cell which is repre 
sented by the center wall 21. 
The members 10, 11 include extensions 14, 15 for ex 

ample at their upper ends and preferably running flush 
with the upper edge. These extensions 14, 15, extend 
from the side edge of the honeycomb. Thus noses are 
formed on which the honeycomb can be hung up on the 
interior of the hive. To connect projections 14 and 5 
and at the same time the members 10 and 11 with each 
other, a device 22 can be provided which connects the 
two adjacent projections 14 and 15 with each other. 
The device 22 is likewise preferably a plastic member, 
which can snap into place by means of projections in 
recesses on the upper side of the projections 14 and 15. 
Alternatively, a tongue and groove joint or some other 
known type of fixture can be selected. 

In FIGS. 6 and 7 there is shown a simplified embodi 
ment of a spacing and suspension device 23. The mem 
bers 24 and 25 are here connected to each other by 
means of screw connections 26 and hold the honey 
comb 27 between them. At the upper end, handles 28 
are provided in this embodiment which are intended to 
simplify insertion into a hive. Otherwise the structure 
of this spacing and suspension device 23 is similar to 
the one described in connection with FIGS. 4 and 5. 

In FIG. 8, in diagram and in cross-section, the mold 
for injection-molding the plastic honeycomb according 
to the invention is shown. This mold consists of a mold 
part 30 firmly fixed to the machine and a mold part 3 
which is movably connected with the machine and 
which can be removed. The mold part 30, which is 
firmly fixed to the machine part, consists of a frame 
like formation 32, on which mold heads 33, aligned 
with each other and arranged at a distance from one 
another, are provided (FIG. 9); furthermore, the fixed 
mold part 30 comprises bores 34 and an ejection device 
35 to which the ejection members 36 for the mold 
heads 33 are mounted by means of screw connections. 
In the bores 34 are arranged shafts 38 carrying mold 
heads 39 aligned with each other and arranged in the 
manner shown in F.G. 9. Here the shafts 38 are fixed 
to the part 32 by means of screw connections 40. 
The movable mold part 31 similarly comprises a 

frame part 41 formed with bores 42. In these bores, 
shafts 43 are received by bolts 44 which, at their front 
end have mold heads 45 for forming the cells of the 
plastic honeycomb. The shafts 43 with the bolts 44 are 
fixed to the mold part by means of screw connections. 
The taper of the side walls 47, 48 of the mold heads 45 
is made somewhat greater than the taper of the side 
walls 49 and 50 of the mold heads 39, so that a removal 
of the molded product 51 from the mold is simplified. 
What I claim is: 
1. A honeycomb member for use in bee breeding, 

which comprises: 
a center wall and a plurality of reduced walls extend 

ing outwardly from both sides of the center wall to 
provide cell portions on both sides of the center 
wall, the surface of the center wall in each cell por 
tion being formed with a depression of greater 
depth in the center thereof than the depth of its ad 
jacent walls, 

the height of said plurality of reduced walls being 
about one-third to one-half of the full size of the 
cell walls, and 
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said surface of the center wall in each cell portion 
being of arcuate form. 

2. A honeycomb member for use in bee breeding, 
which comprises: 
a center wall and a plurality of reduced walls extend 

ing outwardly from both sides of the center wall to 
provide cell portions on both sides of the center 
wall, the surface of the center wall in each cellpor 
tion being formed with a depression of greater 
depth in the center thereof than the depth of its ad 
jacent walls, 

the height of said plurality of reduced walls being 
about one-third to one-half of the full size of the 
cell walls, and 

said surface of the center wall in each cell portion 
being hemispherical. 

3. A honeycomb member for use in bee breeding, 
which comprises: 
a center wall and a plurality of reduced walls extend 

ing outwardly from both sides of the center wall to 
provide cell portions on both sides of the center 
wall, the surface of the center wall in each cell por 
tion being formed with a depression of greater 
depth in the center thereof than the depth of its ad 
jacent walls, 

the height of said plurality of reduced walls being 
about one-third to one-half of the full size of the 
cell walls, and 

said surface of the center wall in each cell comprising 
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8 
a planar, generally central portion with surround 
ing portions each of which is planar and each ex 
tending between said central portion and a sepa 
rate one of said plurality of walls for each cell por 
tion, each of said surrounding portions being in 
clined at between 30 and 60° to said planar central 
portion. 

4. A honeycomb structure having a plurality of hon 
eycomb members, each honeycomb member being for 
use in bee breeding and each comprising: 
a center wall and a plurality of reduced walls extend 

ing outwardly from both sides of the center wall to 
provide cell portions on both sides of the center 
wall, the surface of the center wall in each cell por 
tion being formed with a depression of greater 
depth in the center thereof than the depth of its ad 
jacent walls, 

the height of said plurality of reduced walls being 
about one-third to one-half of the full size of the 
cell walls, 

spacer means positioned between adjacent honey 
combs, said spacer means forming a support means 
for the honeycomb structure, and 

a plurality of resilient fingers extending from each 
side of said center wall to cooperate with similar 
resilient fingers of said honeycomb members 
thereby spacing the members apart when assem 
bled together to form said honeycomb structure. 
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