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4 Claims. (ClL 6—12)

This invention relates to honeycomb processing appara-
tus, and more particularly to a machine for removing
the wax end cappings from honeycomb frames.

A main object of the invention is to provide a novel
and improved automatic machine for removing the wax
end cappings from honeycomb frames, said machine be-
ing relatively simple in construction, being easy to oper-
ate, and greatly reducing the amount of human super-
vision and labor required in the process of uncapping
honeycomb frames and collecting the honey therefrom.

A further object of the invention is to provide an im-
proved honeycomb uncapping machine which involves
relatively simple components, which is durable in con-
struction, which is easy to clean, which is readily adjust-
able in accordance with the size of the honeycomb frames
to be handled, and which efficiently empties and collects
the honey from the honeycomb frames, utilizing the honey
for lubrication of the machine.

Further objects and advantages of the invention will
become apparent from the following description and
claims, and from the accompanying drawings, wherein:

Figure 1 is a top plan view of an improved honeycomb
uncapping machine constructed in accordance with the
present invention.

Figure 2 is a vertical cross sectional view taken on the
line 2—2 of Figure 1.

Figure 3 is a fragmentary vertical cross sectional view
taken on the line 3 3 of Figure 1.

Figure 4 is an enlarged horizontal cross sectional de-
tail view taken on the line 4 4 of Figure 2.

Figure 5 is an enlarged cross sectional detail view taken
ontheline5 5§ of Figure 4.

Figure 6 is an elevational detail view taken on the line
& 6 of Figure 3.

Figure 7 is an enlarged horizontal cross sectional view
taken on the line 7—7 of Figure 2.

Figure 8 is a fragmentary vertical cross sectional view
taken on the line 8 8 of Figure 7.

Figure 9 is an enlarged top view of a fragmentary por-
tion of the shaft for the kmfe guide supporting means
employed in the honeycomb uncapping apparatus of Fig-
ures 1 to 8, and showing one of the spring anchoriug
collars employed thereon.

Referring to the drawings the improved honeycomb
uncapping machine is designated generally at 11 and com-
prises a tank 12 of substantial length having a sloping
bottom wall 13 which is inclined downwardly and rear-
wardly from the forward end of the tank, the forward
end wall thereof being designated at 14. The rear end
wall of the tank is shown at 15, and the vertical longi-
tudinal walls are designated respectively at 16 and 17.

Designated at 18 is a longitudinal belt conveyor which
is mounted in the upper portion of the tank 12 and which
is inclined upwardly and rearwardly towards a receiving
platform 19 mounted on the rear end of the tank above
the rear end wall 15. The belt conveyor 18 comprises a
pair of endless sprocket chains 20 suitably supported in
the upper portion of tank 12 and having a driving sprocket
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shaft 21 journaled transversely in the forward end of
the tank 12, the shaft 21 being driven by a motor 22
through suitable pulleys and gearing. As will be presently
described, the conveyor 18 is adapted to receive uncapped
honeycomb frames and to convey said honeycomb frames
rearwardly toward the receiving platform 19.

Mounted on the opposite sides of the tank adjacent the
forward end thereof and rising above the forward end
of the longitudinal conveyor 18 are respective upstanding
supports 23, 23 on the upper ends of which are journaled
respective longitudinally extending conveyor sprocket
shafts 24, 24. Mounted on each shaft 24 are the spaced
sprocket wheels 25, 25 on which are engaged respective
endless vertical sprocket chains 26, 26, the lower portions
of the chains being engaged on respective spaced pairs
of sprocket wheels mounted on longitudinal shafts jour-
naled 1n bracket elements 26" mounted in compartments
277 and 27 provided at the forward end of tank 12.

The shafts 24 are drivingly connected to the motor 22
through suitable gearing and vertical sprocket chains 28
coupling the drive gearing associated with the shafts 24
to a worm gear shaft 22 driven by the electric motor 22.

Each pair of vertical endless sprocket chains 26, 26 is
connected by spaced sets of connector elements, each set
comprising a bar 29 and a saddle or channel-shaped mem-
ber 390, as shown in Figure 8, whereby the bars 29 are
adapted to receive the top supporting ears 31 of a honey-
comb frame, shown in dotted view at 32 in Figure 8, and
the channel elements 30 are adapted fo receive the lower
corner portions of the honeycomb frame 32, whereby
to support the honeycomb frame transversely between the
respective pairs of vertical conveyor sprocket chains 26,
26, and whereby said vertical sprocket chains 26 lower
the honeycomb frame 32 onto the forward end of the
longitudinal conveyor 18.

The upstanding supports 23 comprise imwardly con-
vergent arms 33, 33 extending adiacent the respective
associated endless sprocket chains 26, 26, the arms 33
being provided with downwardly and inwardly extending
depending spring arms 34, which may comprise strips of
resilient metal, adapted to vieldingly support the inner
portions of the sprocket chains 26, 26, and 1o guide said
sprocket chains vertically.

The upstanding supports 23 are connected by trans-
versely extending horizontal cross bars 35, 35 spaced for-
wardly and rearwardly of the vertical convevor chains
26, 26 and having secured thereto respective pairs of
vertical angle bars 36 and 37 which are likewise secured
to the inside surfaces of the respective tank walls 17 and
16, as shown in Figure 7. Secured to angle bars 36 are
supporting collars 38, and secured to the angle bars 37
are supporting collars 39. Designated at 40, 49 are re-
spective horizontal axes or transverse shafts extending
through the collars 32 and received at their opposite ends
in the collars 38, said shafts likewise extending through
locking collars 41 41 <ecured on the top edge of tank
wall 16, as shown in Figure 7. Rotatably mounted on
cach shait 40 are a pair of knife blade guide-supporting
frames 45, 45, each frame 45 comprising a pair of collars
46, 46 connected to an angle bar 47. Rigidly secured
to the angle bar 47, and hence to the collars 46, 46 are
the respective outwardly extending, paraliel, generally
triangular blade supporting plates 48, 48. Siidably
mounted in suitable slots provided therefor in the plates
48, 48 are respective transversely extending knives 49,
each knife 49 comprising an upwardly inclined transverse

blade, the blades being arranged 1n opposed rclaticnsiiip,
as shown in Figure 8, while being freely slidable trans-
versely in their associated supporting plates 48, 48.

Each blade 49 is formed at its intermediate portion with
an aperture 50 in which is loosely engaged the end of an
actuating arm 51, the actuating arms being secured re-
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spectively to respective transverse shafts 52, 52 slidably
mounted for transverse reciprocating movement in op-
posed pairs of supporting brackets 53, 53 mounted re-
ively on the top edges of the tank walls 16 and

as shown in Figure 7.

“"Mounted on a pair of supporting arms 58, 58 secured
to wall 16 is a shaft 59 arranged parallel to the wall 16

and rotagably supported on suitable bearings 60, 60 pro-
vided on the arms 58, as shown in Figure 7. Secured to
one end of shaft 59 is a longitudinally extending crank
alément §1 which is connected by a connecting rod mem-
ber €2 to an end of one of the shafts 52, and secured to
e opposite end of shaft 59 is a longitudinally extending
cxank rod element 61’ which is connected by a connecting
nod 62’ to the end of the other transverse shaft member
81 The shaft 59 is driven from the motor 22 by suitable

onpling means, including a sprocket wheel 63 mounted
on the ghaft between the bearings 60, 60, and engaged
by a sprocket chain coupled by a suitable means, to a
driving motor 22’ mounted in the tank.

Secured on the shafts 40 adjacent the oposite ends of
the respective frames 45 are the respective collars 64,
collar having a stop lug 65 engageable with the edge
the angle bar 47 of the associated frame 45, and pro-
vided with an apertured anchoring lug 66 in which is en-
grged eae end of a biasing spring 67, the biasing spring
surrounding the associated shaft 40 and being connected
at-its opposite end to the adjacent plate member 48, to
byps the plate member downwardly. Since the biasing
force of the spring 67 is transmitted to the shaft 40,
through the angle bars 47, the stop lugs 65 and the collars
@4, the shaft 40 must be secured against rotation, which
is accomplished by the provision of suitable locking means
in the collars 44, such as set screws 68. Secured to the
end of each shaft 40 is a lever 69 which is employed to
mapually rotate the shaft 40 to adjust the innermost limit-
ing pasitions of the frames 45.

As shown in Figure 8, the blade supporting plates 48
are prowided with arcuately curved, upwardly diverging
top edge portions 70, 70, whereby a honeycomb frame 32
may pass readily downwardly between the edges of the
blade supporting plates and will exert a camming action
ol the tespective frames 45, allowing said frames to be
rotated sufficiently to permit the passage of the honey-
comb frame 32 therebetween in a controlled position
with respect to the oscillating knives 49.

As will be readily apparent from Figures 7 and 8, rc-
tation of the shaft 59 produces reciprocation of the trans-
verse shaft 62, which is transmitted to the knives 49 by
the arms 51, causing said knives to reciprocate and to
sever the ends of honeycombs carried in the frame 32 as
the frame moves downwardly between the knives,

Secured on the upstanding supports 23 and extending
wangversely over the forward portion of tank 12 adjacent
the knives 49 are respective electric heaters 70’ including
71 directed toward the knives, whereby the
knjxes are maintained at an elevated temperature, facilt-
tating the removal of the wax end caps from the honey
comb as the honeycomb frame is moved downwardly be-
tween the knives.

Mounted in the lower portion of tank 12 and extending
a swbstamtial distance rearwardly is a longitudinal agita-
sar belt 72 comprising sprocket chains connected by trans-
versely extending scraping bars 73, the sprocket chains
being engaged on sprockets mounted on respective trans-
verse sprocket shafts 74 and 75 journaled in the lower
portion of tank 12. The sprocket shaft 75 is suitably
driven by an electric motor 76 mounted in a compart
ment 77 provided adjacent the intermediate portion of
the tank 12, as shown in Figure 2.

A filtex screen 78 of wire mesh, or the like, is mounted
in the lower portion of the tank 12 subjacent the agitator
belt 72, and whereby the transverse scraping bars 73 on
the lower portion of the belt engage the screen 78, to
move particles of wax, or similar undesired particles along
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the screen 78 in a rearward direction, while allowing the
honey to pass through the screen and to flow along the
sloping bottom wall 13 toward a honey drain conduit 79
connected to the intermediate portion of the bottom wall.

Designated at 80 is a downwardly and forwardly inclined

apertured panel which is secured in the lower portion of
the tank 12 at its rear portion, as shown i1n Figure 2,

the apertured panel 80 being disposed over the rear por-
ticn of the sloping bottom wall 13 of the tank. Desig-
nated at 81 is an endless belt which is mounted in the
tank immediately over the apertured panel 80, said belt
being provided with outwardly projecting brushes $§2
engageable with the apertured panel 89 to scrape frag-
ments of wax downwardly through the panel toward the
rear portion of the sloping bottom wall 13. The endless
belt 81 is driven by a sprocket shaft 83 which is drivingly
coupled by suitable sprocket chains and by suitable gear
ing to the electric motor 76. The cndless belts 72 and 81
are thus driven in the same direction of movement by
the electric motor 76, the scraping bars 73 of the end
Jess belt 72 engaging the screen 78 and moving rear
wardly, whereas the brush elements 82 on the lower
portion of the endless belt 81 engage the apertured panel
80 and move forwardly.

Connected to the rear portion of bottom wall 13 is a
heated conduit 84 adapted to drain off the melted wax
and honey accumulating in the rear portion of the tank
12. The clear honey is drained off through the drain
conduit 79, as above explained.

Suitable heating means is provided for maintaining the
tank 12 at an elevated temperature, for example, spaced
electric heaters 85 located at suitable positions along the
tank and being adapted to develop sufficient heat to main
tain the honey in a free-flowing condition at all times.
The moving parts inside the tank are thus continucusly
lubricated by the honey and require no additional lubrica-
t10n.

In operation, the frames of honey are inserted between
the vertical conveyor chains 26, 26, in the manner above
described, by engaging the ears 31 of the frames on the
conveyor bars 29 and allowing the lower corner portions
of the frame to rest on the channel-shaped bars 3¢. The
frames are moved downwardly between the reciprocating
knives 49, whereby the wax end caps are removed from
the honeycomb, allowing the honey to flow downwardly
into the tank 12 as the frames are deposited on the
chains of the longitudinal conveyor 18. The honey flows
downwardly into the tank and is cleared by the action
cf the agitating belt 72, eventually passing into the drain
conduit 79. A certain amount of honey and wax particles
passes to the rear portion of the tank 12 and is engaged by
the belt 81, the brush elements 82 of said belt causing the
honey wax particles to be forced through the apertured
panel 80 into the lower rear portion of tank 12, wherein
the wax i1s melted and the melted wax and honey are
drained from the tank through the heated conduit §4.

As above explained, a separate compartment 77 is pro
vided for the driving motor 76 and the gearing associated
therewith, for coupling the motor to the agitating belt 72
and the hriiching helt 81, Similarly, 1t will he nnderstood
that separate compartments are provided respectively for
the motors 22 and 22’, the motor 22 being located in
the compartment 27, as above sxplained, and the motor
22’ being located in a similar compartment 27’ located
on the side of the tank opposite the compartment 27.
The vertical conveyor chains 26, 26 operate in synchro-
nism, said chains being simultancously driven by a com-
mon transverse shaft 9@ journaled on the top edges of the
walls 16 and 17 and coupled by suitable beveled gearing
to the respective conveyor drive shafts 24, 24, The shaft

90 1s drivingly connected to the motor 22, as by a sprocket
chain 28 and associated gearing and sprocket coupling
means, as is shown clearly in Figure 3.

While a specific embodiment of an improved honey-
comb uncapping machine has been disclosed in the fore-
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going description, it will be understood that various modi-
fications within the spirit of the invention may occur {o
those skilied in the art. Therefore, it is intended that no
limitations be placed on the invention except as defined
by the scope of the appended claims.

What is claimed is:

1. A honey uncapping machine, comprising a honey
collecting tank having a forward end and a rear end, a
conveyor positioned within said tank adjacent the upper
end thereof and extending longitudinally of said tank from
the forward end to the rear end, a vertically disposed con-
veyor means positioned transversely of said conveyor and
having the lower end adjacent to and spaced above the
portion of said conveyor contiguous to the forward end
of said tank and having the upper end exteriorly of and
spaced above the upper end of said tank, opposed spaced
means on said conveyor means for respectively receiving
the opposite top supporting ears of a honeycomb frame
and the lower corner portions of said frame, a knife blade
puide supporting frame arranged on each side of and
parallel to said conveyor means and each movable toward
and away from said conveyor means, a pair of spaced
blade supporting plates carried by each of said guide sup-
porting frames, a knife extending between and mounted
in each of said pairs of blade supporting plates for recip-
rocating movement, said knives being positioned in op-
posed relation with respect to each other, and means
operatively connected to said knives for effecting the
reciprocating movement of the latter to sever the wax
ends of a honeycomb frame as it is being lowered by said
vertical conveyor means toward said conveyor.

2. A honey uncapping machine, comprising a honey
collecting tank having a forward end and a rear end, a
conveyor positioned within said tank adjacent the upper
end thereof and extending longitudinally of said tank from
the forward end to the rear end, a vertically disposed con-
veyor means positioned transversely of said conveyor and
having the lower end adjacent to and spaced above the
portion of said conveyor contiguous to the forward end
of said tank and having the upper end exteriorly of and
spaced above the upper end of said tank, opposed spaced
means on said conveyor means for respectively receiving
the opposite top supporting ears of a honeycomb frame
and the lower corner portions of said frame, a knife blade
onide supporting frame arranged on each side of and
parallel to said conveyor means and each movable about
a horizontal axis toward and away from said conveyor
means, a pair of spaced blade supporting plates carried
by each of said guide snpporting frames, a knifed extend-
ing between and mounted in each of said pairs of blade
supporting plates for reciprocating movement, said knives
being positioned in opposed relation with respect to each
other, and means operatively connected to said knives for
effecting simultaneously the reciprocating movement of
the latter to sever the wax ends of a honeycomb frame
as it is being lowered by said vertical conveyor means
toward said conveyor.

3. A honeycomb uncapping machine comprising a
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honey collecting tank having a forward end and a rear
end, a conveyor positioned within said tank adjacent the
upper end thereof and extending longitudinally of said
tank from the forward end to the rear end, a vertically
disposed conveyor means positioned transversely of said
conveyor and having the lower end adjacent to and spaced
above the portion of said conveyor contiguous to the for-
ward end of said tank and having the upper end exteriorly
of and spaced above the upper end of said tank, opposed
spaced means embodying a cross bar and a channel shaped
member on said conveyor means for respectively receiving
the opposite top supporting ears of a honeycomb frame
and the lower corner portions of said frame, a knife blade
guidc supporting frame arranged on each side of and
narallel to said conveyor means and each movable about
a horizontal axis toward and away from said conveyor
means, a pair of spaced blade supporting plates carried
by each of said guide supporting frames, a knife extend-
ing between and mounted in each of said pairs of blade
supporting plates for reciprocating movement, said knives
being positioned in opposed relation with respect to each
other, and means operatively connected to said knives for
effecting the reciprocating movement of the latter to sever
the wax ends of a honeycomb frame as it is being lowered
by said vertical conveyor means toward said conveyor.

4. A honeycomb uncapping machine comprising a
honey collecting tank having a forward end and a rear
end, a conveyor positioned within said tank adjacent the
upper end thereof and extending longitudinally of said
tank from the forward end to the rear end, a vertically
disposed conveyor means positioned transversely of said
conveyor and having the lower end adjacent to and spaced
above the portion of said conveyor contingous to the for-
ward end of said tank and having the upper end exteriorly
of and spaced above the upper end of said tank, opposed
spaced means on said conveyor means for respectively
receiving the opposite top supporting ears of a honey-
comb frame and the lower corner portions of said frame,
a knife blade guide supporting frame arranged on each
side of and parallel to said conveyor means and each
movable toward and away from said conveyor means, a
pair of spaced blade supporting plates carried by each of
said guide supporting frames, a knife extending between
and mounted in each of said pairs of blade supporting
plates for reciprocating movement, said knives being posi-
tioned in opposed relation with respect to each other, a
heat reflector positioned adjacent to and facing each knife,
and means operatively connected to said knives for efiect-
ing ithe reciprocating movement of the latter to sever the
wax ends of a honeycomb frame as it i1s being lowered
by said vertical conveyor means toward said conveyor.
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