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[57] ABSTRACT
A beehive including a housing comprising a bottom
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portion, longitudinal sidewall portions extending up-
wardly from the bottom portion, retainers associated
with the upper free edges of the sidewall portions, re-
movable end sections extending between the sidewall
portions, the bottom portion including a plurality of
spaced openings and a plurality of rib members located
between the openings, a plurality of cellular strips dis-
posed within the housing and extending between the
sidewall portions, a plurality of plastic strips disposed
within the housing and extending between the sidewall
portions, the plastic strips being corrugated transversely
of their length, the plastic strips being disposed between
the cellular strips in an alternating relationship, the
cellular and plastic strips not being bonded to each
other but being separable and independent of one an-
other, the strips being disposed closely adjacent to each
other, the strips substantially completely filling the
housing between the end sections, and a common back-
ing member disposed between the bottom portion and
the adjacent edges of the strips.

12 Claims, 3 Drawing Figures
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BEEHIVE

This invention relates to a novel beehive and more
particularly relates to a novel hive which is especially
useful for leaf cutter bees.

The use of bees to pollinate various crops i1s well
known. To ensure that a high degree of cross pollina-
tion is achieved, it is common to place hives for bees in
the fields with the growing crops. Cross-pollination
with bees which are placed in the fields can produce a
major increase in crop Yyield.

Alfalfa seed growers rely heavily on induced bee
pollination to increase the yield of their crop. However,
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common honey bees cannot be used in the pollination of 15

growing alfalfa. Leaf cutter bees are the only reliable
means of cross-pollination growing alfalfa. Since ap-
proximately 20,000 leaf cutter bees must be placed in
each acre of growing alfalfa to achieve optimum polli-
nation, the harvesting and care of the bees is a very
important part of the growing of alfalfa seed.

A number of different hives have been proposed for
use by alfalfa growers with leaf cutter bees. For exam-
ple, U.S. Pat. No. 3,191,199 describes a hive formed
from grooved wooden boards. When the boards are
assembled with the grooves in a matching relationship,
a large number of holes or nests are formed. The bees
lay their eggs in the passages, seal each passage over
and continue in this manner until each passage is filled
with eggs and the individual eggs sealed from each
other. Generally, the eggs are hatched into larvae by
the time the pollination period is completed and the
hives are removed from the fields. The hives then are
opened and the larvae removed and stored until the next
season.

While the grooved board hives were designed to
facilitate removal of the larvae, even this construction
leaves much to be desired. The hives must be taken
apart and the larvae removed from the individual
grooves of each board. Then, the boards must be in-
spected for parasite infestation and if such is found, the
boards treated with a parasite killer before reassembling
the boards to form the hive again. The boards forming
the hive must be reassembled very carefully to avoid
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unevenness or gaps which may increase the severity of 45

reinfestation by the parasites.

It has been proposed to make disposable hives which
can be discarded each season after the larvae have been
removed therefrom. This has the advantage that the
hives can be torn apart to remove the larvae rather than
using care in their removal so the hives can be reused.
Unfortunately, this is not a desirable solution since bees
prefer to lay their eggs in hives which have been used
by them in previous seasons. If new hives are used each
year, there will be a lower yield of bee larvae per acre
than can be achieved with used hives.

Since bees are in short supply and are not readily
available on the open market, alfalfa seed growers go to
great efforts to be sure that they obtain maximum yields
of bees from their fields. These efforts even include the
extra work on their part in the cleaning and assembly of
hives by hand. In view of the problems associated with
present beehives, however, alfalfa seed growers are
very desirous of finding a new type of hive which will
reduce the time and labor required for taking apart,
cleaning and reassembly of present hives.

The present invention provides a novel beehive
which simplifies the cleaning and assembly of the hive
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components. The beehive of the invention enables the
hive to be cleaned and reassembled mechanically with a
minimum of hand labor. Also, the hive design facilitates
removal of the larvae with a minimum of damage to the
larvae and to the hive components. Thus, the beehive of
the invention provides high yields of bees in reuseable
hives while significantly reducing the work connected
with the cleaning of the hives. Further, the design of the
bechive reduces parasite infestation. In addition, the
design of the hive allows the hive components to be
treated conveniently during larvae removal to further
reduce further parasite infestation. Moreover, the bee-
hive design of the invention permits easy replacement
of components during larvae removal. Also, the bee-
hive is simple in design and can be fabricated from
commercially available materials relatively inexpen-
sively.

Other benefits and advantages of the novel beehive of
the present invention will be apparent from the follow-
ing description and the accompanying drawings in
which:

FIG. 1is a front view partially in section of one form
of the beehive of the invention;

FIG. 2 1s an end view partially in section of the bee-
hive shown in FIG. 1; and

FIG. 3 is a schematic illustration of apparatus for
cleaning the beehive shown in FIG. 1.

As shown in the drawings, one form of the novel
beehive of the present invention includes a housing
member 12. Housing 12 includes a bottom portion 13
and longitudinal sidewall portions 14 and 15 and remov-
able end sections 16. Sidewall portions 14 and 15 extend
from the bottom portion 13 with the free edges of the
sidewall portions having retainer means associated
therewith. The retainer means as shown in the drawings
advantageously includes inwardly extending flange
sections 17 and 18 that preferably extend inwardly and
downwardly from the sidewall portions 14 and 15
toward the bottom portion 13. Preferably, the distance
between the sidewall portions 14 and 15 is greater than
the distance between the bottom portion 13 and the
retainer means.

The bottom portion 13, sidewall portions 14 and 15
and the retainer means of housing 12 advantageously
are a unitary structure preferably formed by molding.
The housing 12 may be molded continuously such as by
extrusion molding a plastic material and cutting the
continuous extruded torm into desired lengths.

The bottom portion 13 of the housing 12 includes a
plurality of spaced openings 19 and a plurality of rib
members 20 located between the openings. The open-
ings 19 in the bottom portion 13 advantageously are
arranged in rows as shown. Preferably, the rib members
20 are disposed transversely of the sidewall portions 14
and 15 between the rows. A common backing member
21 1s disposed over the inside surface of bottom portion
13. Backing member 21 preferably is a cellular struc-
ture.

A plurality of cellular spacer strips 22 are disposed
within the housing 12. The cellular strips 22 extend
between the sidewall portions 14 and 15 of the housing
12. Also, a plurality of corrugated plastic strips 23 are
disposed within housing 12 and extend between the
sidewall portions 14 and 15.

The cellular strips 22 and the corrugated plastic strips
23 are disposed in an alternating interleaved relation-
ship. The cellular strips 22 and the corrugated plastic
strips 23 are not bonded to each other but are individu-
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ally separable and independent of one another. The
cellular strips 22 advantageously are rigid strips al-
though flexible strips may be employed. The cellular
strips 22 preferably are between about one-eighth and
one-half inch in thickness. The cellular strips may be

formed of a natural or synthetic foam material as de-
sired with polymeric foams such polyurethanes being

preferred because of their greater durability and their
resistance to parasite infestation.

The plastic strips 23 are corrugated transversely of 10

their length so that the corrugations provide open pas-
sages extending from the free surface of the hive. The
corrugations of the plastic strips 23 advantageously are
spaced less than about one-half inch apart, that is, as
measured along a perpendicular straight line between
the centers of adjacent up and down corrugations.
Thus, the distance between the centers of two up corru-
gations would be twice the distance between adjacent
up and down corrugations. The depth of each corruga-
tion advantageously also is less than about one-half
inch. Preferably, the spacing between the corrugations
and also the depth thereof each are between about
three-sixteenths and three-eighths inch.

The plastic strips 23 may be formed of a suitable
polymeric material such as polystyrene, polyolefins,
polyamides, polyesters, polyacrylics and the like. Ad-
vantageously, the housing 12 also 1s molded from one of
the above materials. Polystyrene is particularly suitable
for the fabrication of the plastic strips 23 and the hous-
ing 12 because of its low cost, durability, light weight
and ease of cleaning.

The beehive of the invention as shown 1n the draw-
ings 1s assembled by inserting cellular strips 22 and
corrugated plastic strips 23 into an open end of housing
12 after backing member 21 has been placed over bot-
tom portion 13. The strips 22 and 23 are inserted alter-
nately with the side edges of each strip in contact with
the sidewall portions 14 and 185, the bottom edge against
backing member 21 and the upper corner of the strips
under flange sections 17 and 18. When the housing 12 is
filled with the strips, the housing is closed with an end
section 16. End sections 16 may be secured to housing
12 with suitable fastening means shown as protuber-
ances 20 that engage openings 25 located adjacent the
ends of bottom 13 and sidewalls 14 and 185.

The assembled hive is placed in a field in which bees
have been released for pollination of a crop such as
alfalfa. The bees deposit eggs in the passages created by
the corrugations in the assembled cellular strip 22 and
the adjoining corrugated plastic strips 23 of the hive.
When pollination of the crop is completed, the hive is
removed from the field for cleaning and storage until
the next growing season.

‘The beehive of the present invention may be cleaned
to remove the eggs and larvae simply and conveniently.
While the cleaning may be accomplished with hand
labor, it can be performed more advantageously me-
chanically such as with apparatus shown in FIG. 3. A
beehive is positioned with the bottom portion 13 of the
housing 12 in an up orientation. An indexing means 31
located at one end of housing 12 advances the strips 22
and 23 from the opposite end of the housing 12 at a rate
such that one strip 1s released from the housing at a
time. ..

‘The freed strip then is pushed by advancing mecha-
uism 32 between blades 33 disposed and between rotat-
ing brushes 34 disposed on either side of the path of the
strip. The blades 33 are spaced to scrape eggs and larvae
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from the cellular strips 22 while allowing the corru-
gated strips 23 to pass therebetween. The brushes 34 are
more closely spaced to enter the corrugations of the
strips 23 and remove the eggs and larvae therefrom.
The eggs and larvae fall into a suitable collector 36.

The cleaned strips 22 and 23 may be treated to kill
any parasites present and to inhibit future infestation.

Suitable chemicals may be apphed to the strips through
nozzles 38. If any strips are found to be damaged, they
may be discarded during the cleaning operation, with
replacements being added as the hive 1s being reassem-
bled.

After being cleaned, the strips are transferred to a
second housing positioned adjacent the first housing
and the cleaning apparatus. The cleaned strips may be
inserted into an open end of the second housing with a
guiding mechanism 38. A support member 39 may be
disposed 1n the opposite end of the second housing to
hold the strips in proper position as they are reassem-
bled. When all of the strips have been cleaned and trans-
ferred to the second housing, any replacements required
may be added and end sections 16 secured in place. The
cleaned hive then is stored until needed and again
placed 1n a field for use uy the bees.

The above description and the accompanying draw-
ings show that the present invention provides a novel
bechive which can be cleaned and reused simply and
conveniently. The design of the beehive of the inven-
tion enables the hive to be cleaned and reassembled
mechanically with a minimum of hand labor. In addi-
tion, the hive design facilitates removal of the larvae
with a minimum of damage to the larvae and to the hive
components. As a result, the beehive of the invention
provides high yields of bees. Since the bee larvae can be
removed from the hive easily, the hives can be reused
repeatedly.

Another advantage of the novel beehive of the inven-
tion 1s the significant reduction in parasite infestation.
Further, the design of the hive permits the hive compo-
nents to be treated conveniently after larvae removal to
further reduce future parasite infestation.

The beehive of the present invention also is simple in
design and can be fabricated from commercially avail-
able materials relatively inexpensively. Moreover, the
beehive design allows convenient replacement of com-
ponents during cleaning.

It will be apparent that various modifications may be
made In the particular beehive and cleaning apparatus
described in detail above and shown in the drawings
within the scope of the invention. For example, the size
and configuration of the hive may be changed to meet
specific requirements. Also, the dimensions of the cellu-
lar strip and the corrugated plastic strip may be differ-
ent if desired. Further, the cleaning method and appara-
tus may be modified to accomodate changes in the hive
structure. Therefore, the scope of the invention is to be
limited only by the following claims.

What 1s claimed 1s:

1. A beehive including a housing comprising a bot-
tom portion, longitudinal sidewall portions extending
upwardly from said bottom portion, retainer means
assoclated with the upper free edges of said sidewall
portions, removable end sections extending between
sald sidewall portions, said bottom portion including a
plurality of spaced openings and a plurality of rib mem-
bers located between said openings, a plurality of spacer
strips disposed within said housing and extending be-
tween said sidewall portions, a plurality of plastic strips
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disposed with said housing and extending between said
sidewall portions, said plastic strips being corrugated
iransversely of their length, said plastic strips being
disposed between said spacer strips in an alternating
relationship, said spacer and plastic strips not being
bonded to each other but being separable and indepen
dent of one another, said strips being disposed closely
adjacent to each other, said strips substantially com-
pletely filling said housing between said end sections,
and a common backing member disposed between said
bottom portion and the adjacent edges of said strips.

2. A beehive according to claim 1 wherein said bot-
tom portion, said sidewall portions and said retainer
means are a unitary structure.

3. A beehive according to claim 1 wherein said re-
tainer means includes inwardly extending flange sec-
tions.

4. A beehive according to claim 3 wherein said flange
sections extend inwardly and downwardly toward said
bottom portion.

5. A beehive according to claim 1 wherein said com-
mon backing member is a cellular structure.

6. A beehive according to claim 1 wherein said open-
ings in said bottom portion are arranged in rows.

7. A beehive according to claim 6 wherein said rib
members are disposed transversely of said sidewall por-
tions.
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8. A beehive according to claim 1 wherein the dis-
tance between said sidewall portions is greater than the
distance between said bottom portion and said retainer
means.

9. A beehive according to claim 1 wherein said spacer
strips are foam strips between about one-eighth and
one-half inch 1n thickness.

10. A beehive according to claim 1 wherein said
corrugations of said plastic strips are spaced apart less
than about one-half inch and have a depth less than
about one-half inch.

11. A bechive according to claim 10 wherein said
corrugations are spaced apart between about three-six-
teenths and three-eighths inch and have a depth be-
tween about three-sixteenths and three-eighths inch.

12. A method of cleaning a beehive including a hous-
ing with a plurality of spacer strips and a plurality of
corrugated plastic strips disposed in an alternating sepa-
rable relationship, the steps comprising: indexing said
strips individually from said housing, simultaneously
scraping both sides of said individual strips to remove
larvae therefrom while transferring them to a second
housing, reinserting said cleaned strips individually into
an open end of said second housing in an alternating
relationship, and closing said open end of said housing

with an end section.
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