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ABSTRACT

Apparatus for assembling seed capsule halves formed
of compressed vermiculite with cavities in each half
cooperating to receive a seed before the halves are
joined. The apparatus includes a roller and hopper as
sembly for providing a feed row of capsule halves that
are randomly oriented. The feed row passes by a rotat
ing probe that pushes capsules whose cavities face

away from the probe into a row that forms capsule

covers and allows capsule halves whose cavities face
the probe to continue on to form a row of capsule bot
toms. A vacuum drum singulator deposits seeds indi
vidually into the cavities of the capsule bottoms and
the latter approach an assembly station that also re
ceives the capsule covers with their cavities face
down. At the assembly station a glue pump deposits
drops of liquids on the capsule bottoms whereupon
the capsule covers are superposed thereon and cam
operated pressers squeeze the two parts together to
complete the capsule. The conveyor that brings the
capsule bottoms to the assembly station operates at a
speed higher than that required to match the rate of
cover input and means are provided to reject any ex
cess of capsules before they reach that conveyor. The
same conveyor also rejects broken capsule bottoms.
26 Claims, 45 Drawing Figures
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2
vided. All of the capsule halves are preferably intro
duced from a single hopper and are singulated into di
vergent processing rows, one being a row of capsule

CAPSULE ASSEMBLY METHOD AND MACHINE
REFERENCE TO RELATED APPLICATIONS

bottoms for receiving the seeds and the other a row of

The seed singulator drum employed in the machine
of this invention forms the subject matter of the co

capsule covers to be assembled with the seed contain

pending application of Hembree, Ser. No. 245,076
Filed Apr. 18, 1972, assigned to the FMC Corporation
and issued on Nov. 6, 1973 as Pat. No. 3,770,164.

FIELD OF THE INVENTION
This invention relates to apparatus for assembling
capsules and more particularly to apparatus for assem
bling capsules formed of identical halves with cavities
in each half formed of frangible material with means
for insuring that a single seed is inserted into each cap

10

15

sule assembly.

DESCRIPTION OF THE PRIOR ART

A seed capsule planter that forms completed vermic
ulite seed capsules into a single feed row using up

20

wardly turning rollers in a hopper is disclosed in the

U.S. Pat. to Brink, No. 3,636,897, Jan. 25, 1972, as

signed to the FMC Corporation.
Frangible seed capsules of the type which the appara
tus of this invention is particularly suitable for perform
ing the assembly are disclosed in the U.S. Pat. to
Adams, No. 3,561,159, Feb. 9, 1971, also assigned to
the FMC Corporation.
The use of glue drops to join vermiculite capsule

25

ing bottoms, thereby forming the composite seed form
ing capsule. The apparatus of the present invention
sorts the capsule halves into the aforesaid two rows reli
ably, rapidly and without damage to the discs.
In order that both processing rows of capsule bot
toms and capsule covers originating from the same
hopper have equal flow rate, reliance cannot be made
completely on statistical probability of these rows being
equal and therefore it is contemplated under the pres

ent invention that the row of capsule bottoms be ad

vanced more rapidly, about 30 percent faster, than that
of the capsule covers with any excess capsule bottoms
disposed of automatically. It is also important that if the
crop is to be planted to a stand, care be taken that all
capsule bottoms are provided with a seed before they
are mated with the capsule covers, and that capsule
bottoms that may possibly have been damaged or bro
ken during their more lengthy processing in the appara
tus, be disposed of automatically and without interfer
ence with their basically continuous flow through the

capsule making apparatus.

The manner in which the above and other criteria are
30

halves is found in the U.S. Pat. to Brink, No. 3,555,730,
Jan. 19, 1971, assigned to the FMC Corporation.

met by a machine which assembles compressed vermic
ulite capsule halves encompassing lettuce seeds (which
incidentally is believed to represent one of the most

stringent set of requirements) at a rate of about 200

completed capsules per minute will now be briefly out

The use of a rotating vacuum box drum having pe lined.
ripheral needles for picking up small objects such as 35 Identical vermiculite capsule halves formed of ver
seeds, with means for directing air under pressure to miculite compressed at a ratio of about 4-1 to 6-1 and
the needles at one location for dislodging the seeds is with cavities in one face only are provided. These are
known. However, this apparatus has not been found of flat discs about three/fourth inches in diameter and
operative for picking up and singulating seeds such as about one eight inches thick. The preformed capsule
lettuce seeds which have an irregular shape and are ex 40 halves, which will eventually be joined together cavity
ceedingly small and light.
face to cavity face, are first placed in a hopper which
has upwardly turning rubber covered rollers and a
SUMMARY OF THE INVENTION
chute construction that delivers the capsules in vertical
The capsule assembly machine of the present inven edge to edge relation to a moving conveyor having sad
tion is particularly useful in assembling seed capsules of 45 dle pockets. This moving row of capsules is the feed
OW.
the type previously mentioned. These capsules are
planted at predetermined spacings (to a stand) so that
With central hopper feed, the feed row of capsules
the young plants need not be thinned. To insure the es must be divided into two processing rows, a row of cap
sential, substantially 100 percent germination, the cap sule bases or bottoms and a row of capsule covers.
sules must be of a material that readily absorbs water 50 These rows must be formed continuously without dam
and thereupon disintegrates. Moderately compressed age to the capsules. Under the present invention the
vermiculite has been found to meet these requirements. feed row capsules are sorted into the aforesaid two pro
However, capsules formed of this material and meeting cessing rows on the basis of their cavity orientation. All
these specifications are necessarily rather brittle and capsules whose cavities face in one direction are
frangible and for these reasons a seed capsule machine pushed out of the feed row and form one processing
that can reliably assemble capsules of this type must 55 row, whereas those halves whose cavities face in the
have a gentle action. . . . .
. .
other direction are allowed to continue on, to form the
The number of capsules required to plant even a second processing row. More specifically, a rotating
modest acreage is very large, and since the capsules are wheel having circumferentially spaced projections or

generally to be assembled with the seeds seasonally and
in centralized locations, an assembly machine to be
practical must operate continuously and have a high
rate of delivery.
In the preferred embodiment of the invention, the
capsules are assembled from identical halves in the

form of discs, each of which has a shallow cavity, and
when the discs are assembled with the cavities facing

one another a composite seed containing cavity is pro

60

probes is synchronized with the moving row of cap

65

probes out of the feed row and into a processing row
that constitutes the capsule covers. The same probes,
however, enter the cavities of those capsule halves that
face the probes, and the probes are short enough so
that they do not dislodge these capsule halves, and

sules. The wheel is so disposed that the probes push
those capsule halves having blank faces facing the

hence allow them to continue on in the feed row. The

3,797,195
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latter group of capsules, in the preferred embodiment
of the invention, are brought into a horizontal plane
with their cavities facing up and thereby form a row of

glue pump is timed by a mechanism moving in synchro
nism with a star wheel that spreads the capsules out
somewhat and advances them one by one beneath the
pump. Under the present invention, the glue pump has
an apertured bottom reservoir cylinder with plungers

capsule bases or bottoms. It is essential that every cap
sule have a seed and that no capsule have more than

one seed. A further requirement is that the flow of cap

sules be continuous and rapid. In accordance with the
present invention the seeds are singulated with a com
bined vacuum-air pressure eject drum having conical
seed pickup pockets and doubles ejecting air jets, form
ing the subject matter of the aforesaid copending appli

10

cation of Hembree.

The row of capsule bottoms enters a continuously
moving star wheel having funnels above the star wheel
pockets. The aforesaid singulating drum picks up and
drops single seeds into each funnel and hence to each
cavity pocket. The seed drop is monitored by a photoe
lectric inspection system which controls rapidly oper
ated gates at the base of the star wheel which supports
the bottoms. This system rejects all capsules that have

15

20

not received seeds.

The capsule bottoms having seeds proceed into a

conveyor that brings them to a capsule assembling sta

tion. Since there is no way to insure equal distribution
of capsule covers and capsule bottoms in the two pro
cessing rows, under the present invention provision is
made to supply an excess of capsule bottoms with
seeds, and to remove excess capsule bottoms from the
row before they reach the assembly station. More spe
cifically, in accordance with the present invention, the
length of the processing row that feeds the capsules to
the assembly station is monitored and under normal
operation this row will, from time to time, exceed a pre
determined length. When this occurs, a photoelectric
sensor system rejects capsules before entering the row,
using the same reject gate mechanism that rejects those
capsule bottoms which have not received seeds from

25

30

Since the capsule bottoms must pass through a chute

35

40

the bottoms may be damaged during this process. In ac
cordance with the present invention, the conveyor

SO

spaced that if a piece is broken off one of the capsule

ers is required. As preveiously mentioned, this row is

toms with seeds and the covers are brought together at
the assembly station an adhesive is applied to the cap

sule bottoms. This operation is performed by dropping
several small drops of glue onto the moving capsules as

ity of the capsules, intractability of the seeds and high
speed requirements. Thus, it will be apparent that the
capsule assembly machine of the present invention will
be suitable for the assembly of capsules of the type de
scribed under less stringent conditions, namely, cap
sules which are not as fragile as those made of vermicu
lite, and seeds or other similar articles which are not as

BRIEF DESCRIPTION OF THE DRAWINGS
55

assembled from capsules which has been pushed away

by the sorting probe and they fall into a generally verti
cal chute which turns the capsules into a horizontal
plane with their cavities down. If an excess of capsule
covers is delivered the chute will be filled right up to
the sorting point and an excess of capsule covers will
be pushed over the end of the chute and recaptured.
Before the capsule components, namely, capsule bot

ented by certain seeds such as lettuce seeds, the cap

sule machine of the present invention can be utilized to
produce a large number of assembled seed capsules in
a relatively short time.
It will be understood that although the preferred em
bodiment of the invention has been described in con
nection with the planting of vermiculite capsules bear
ing lettuce seeds, this embodiment merely represents

difficult to singulate as lettuce seeds.

bottoms the defective disc will fall between the belts,

and hence will not be further processed.
No monitoring of the processing row of capsule cov

rial, and despite the difficult handling problems pres

one of the most severe requirements in terms of fragil
45

bottoms which are not completely whole. This opera

tion is performed by making the aforesaid conveyor in
the form of parallel belts running at different speeds,
whereupon the capsules are rotated as they are ad
vanced toward the assembly station. These belts are so

ing seeds therein and glue deposits thereon, gently and
without smearing the glue. This is accomplished by ad
vancing the capsule bottoms into a lower star wheel
and the capsule covers into an upper star wheel aligned
and rotating with the lower wheel. The capsule covers
are propelled at a sufficient speed over the bottom so
that they become aligned with and drop directly upon
the glue drops on the capsule bottoms and accordingly
will not be smeared during juxtaposition of the two cap
sule halves. After the capsule covers have been super
posed with and are resting on the capsule bottoms, a
cam operated plunger gently squeezes the capsule cov
ers against their bottoms and completes the bond. The
completely assembled capsules are thereafter continu
ously discharged from the assembly station star wheel
units onto a take-away conveyor.
All of the aforesaid actions take place rapidly and
with gentle handling of the capsules, without concern
about the numerical distribution resulting from the
sorting operation after the capsules enter and leave the
feed row. None of the assembled capsules will be with

spite the frangibility and rigidity of the capsule mate

through that wheel, there is a possibility that a few of
which supplies the processing row of capsule bottoms
to the assembly station automatically rejects capsule

which are quickly forced down through the apertures
to eject drops of glue onto the bottoms. At the assem
bly station, the capsule covers must be synchroniously
brought into alignment with the capsule bottoms hav

out seeds and none will have more than one seed. De

the singulating system.

that leads to the seed introduction star wheel and

4.

they pass beneath the synchronized glue pump. The

FIG. 1 is a diagrammatic perspective illustrating the
capsule assembly machine taken from the front and left
side thereof.

60

FIG. 2 is a diagrammatic perspective illustrating the
progressive steps used to encapsulate a seed in a two
piece capsule.
FIG. 3 is a diagrammatic perspective of the machine
of FIG. 1 taken from the front and right side thereof.
FIG. 4 is an enlarged side elevation of the capsule

hopper, capsule singulator, and capsule orienting

65 mechanism.

F.G. 5 is an enlarged vertical transverse section taken
along lines 5-5 of FIG. 4 illustrating the capsule ori

enting mechanism.

3,797,195
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FIG. 6 is an enlarged vertical section taken along
lines 6-6 of FIG. 5 illustrating the capsule hopper, sin
gulator, and singulating conveyor.

FIG. 29 is a vertical section taken along lines 29-29
of FIG. 28 illustrating the capsule bottom rejecting
gates in a closed position supporting a capsule bottom.
FIG. 30 is a vertical section similar to FIG. 29 but ill
lustrating the gates in an open position discharging a

FIG. 7 is a vertical transverse section taken along
and the singulating rolls.

lines 7-7 of FIG. 6 illustrating a portion of the hopper

capsule bottom as would occur if a seed was not loaded
into the capsule bottom.
FIG. 31 is a diagrammatic horizontal section taken

FIG. 8 is an exploded perspective illustrating a por
tion of the capsule singulating conveyor and conveyor
track with associated broken capsule blow-off devices.

FIG. 9 is an enlarged transverse section taken along
lines 9-9 of FIG. 4 illustrating broken capsule pieces
being blown out of the capsule singulating conveyor.
FIG. 10 is an enlarged section taken along lines
10-10 of FIG. 4 illustrating one of the capsule tracks.
FIG. 11 is an enlarged perspective illustrating the
capsule orienting mechanism.
FIG. 12 is an enlarged fragmentary elevation looking
in the direction of arrows 12-12 of FIG. 11 illustrating
the capsule covers being deflected off the singulating
conveyor, into a capsule track.
FIG. 13 is an enlarged fragmentary operational plan

O

15

ing a cover half of a capsule being pushed off a singulat
ing conveyor.
FIG. 15 is a vertical section taken along lines 15-15
of FIG. 12 illustrating a capsule cover being pushed out
of the singulating conveyor.

FIG. 16 is an enlarged vertical section with parts cut
away taken substantially along the lines 16-16 of FIG.
3, illustrating the capsule bottom accumulator and a
photo-electric detecting device for determining the
upper limits of accumulated capsule, bottoms.
FIG. 17 is an enlarged section taken along lines
17-17 of FIG. 16 illustrating the bottom accumulator
photo-electric cell which when blocked from its light
source stops the singulator conveyor.
FIG. 18 is an enlarged perspective looking in the op

FIG, 34 is a side elevation of the mechanism of FIG.

33 looking in the direction of arrows34-34of FIG.
33. .

20

FIG.35 is an enlarged horizontal section taken along
lines 35-35 of FIG.33 illustrating the mechanism for
driving the capsule halves through the capsule combin
ing and gluing mechanism.

25

lines 36-36 of FIG.33 illustrating the gluing mecha
nism discharging spots of glue onto a capsule bottom.
FIG. 37 is a fragmentary elevation with parts in sec
tion taken along lines 37-37 of FIG. 36 illustrating the
gluing pump when it is energized and ready to dis
charge glue spots onto the capsule bottom.
FIG. 38 is a vertical partially arcuate section taken
along lines 38-38 of FIG.35 illustrating the operation
of the combining mechanism.

30

35

FIG. 40 is a vertical section taken along lines 40-40

40

loading mechanism.

gle seed from the seed singulating cones.
FIG. 28 is a horizontal section taken along lines
28-28 of FIG.22 illustrating the capsule base advanc
ing star wheel and the seed detecting photoelectric sen
SO.

55

.

FIG. 24 is an enlarged vertical section taken along
lines 24-24 of FIG. 21 illustrating the mechanism for
singulating and loading seeds into a capsule base.
FIGS. 25, 26 and 27 are progressive operational
views illustrating the structure for blowing all but a sin

FIG. 39 is a fragmentary plan, with parts broken
away, of the capsule bottom underfeed stopping mech

of FIGS. 35 and 39.

seed singulating and capsule loading mechanism.
FIG. 19 is a side elevation of the seed singulating and
capsule loading mechanism.
FIG.20 is an enlarged vertical section through one of 45
the seed singulating cones illustrating the desired range
of cone angles and also illustrating the preferred cone
angle when singulating lettuce seeds.
FIG. 20A is a modified version of the seed singulating 50
ring and seed singulating cone.
FIG. 21 is a plan of the seed singulating and capsule

lines 23-23 of FIG. 21. .

FIG. 36 is an enlarged vertical section taken along

anism.

posite direction relative to FIG. 17 and illustrating the

FIG.22 is a front elevation of the seed singulating
and capsule loading mechanism, certain parts being
broken away to illustrate capsule reject gates.
FIG. 23 is an enlarged vertical section taken along

FIG.33 is a front elevation of the capsule combining

and gluing mechanism.

of the portion of the capsule orienting wheel illustrating
its relationship to the bottom half of a capsule.
FIG. 14 is a plan view similar to FIG. 13 but illustrat

substantially along lines 31-31 of FIG. 23 illustrating
certain electrical control components associated with
the reject gates.
FIG. 32 is a diagrammatic perspective illustrating the
location of the electrical control components relative
to the mechanical components of the machine.

FIG. 41 is a diagrammatic perspective illustrating the

drive mechanism of the seed singulating mechanism,
the capsule combining and gluing mechanism, and re
lated conveyors.

FIG. 42 is a detail in elevation of part of the drive
FIG. 43 is a section taken along lines 43-43 of FIG.
42.

mechanism of FIG. 41.

FIG. 44 is a section taken along lines 44-44 of FIG.

43.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

In general, the capsule assembly machine 40 (FIGS.
1-3) of the present invention includes a capsule hopper
42 which receives a bulk supply of identical capsule
halves in the form of discs. Pairs of capsule halves are
subsequently sealed together to define a capsule C
(FIG. 2) having a capsule base or bottom Cb and a cap

sule cover CC. Each capsule bottom and cover includes

60

65

a central cavity 44 which faces each other when the
capsule halves are properly oriented so as to accommo
date and seal a single seed S therein. The bulk supply
of capsule halves in the hopper 42 are singulated by a
roller type capsule singulating mechanism 46 which in
cludes a singulating conveyor 50 that advances the row
of singulated capsule halves to a capsule orienting
mechanism 52. The orienting mechanism 52 senses the
position of the capsule cavity 44 and deflects all cap

3,797,195
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sule halves having cavities facing the rear of the ma and is driven by a gear motor 110 through a chain drive
chine out of the conveyor 50, into a first processing row 112. The endless conveyor 50 includes a plurality of in
partially defined by a capsule cover accumulating terconnected links 114 (FIG. 6) each having a saddle
chute or track 54. The remaining capsule halves having pocket 116 for receiving a capsule C. As shown in
cavities facing forward are the capsule bases Cb and are 5 FIGS. 5-6, the pocket forming portion of the links 114
discharged down a second processing row partially de move between the capsule guide plates 90 and 92 in the
fined by a capsule bottom accumulating chute or track
direction indicated by the arrow in FIG. 6, and gravita
56. Each capsule bottom Cb is moved below a seed sin tionally receive the vertically aligned capsule halves.
gulating and capsule loading mechanism 58 at a seed
The capsule halves or discs are somewhat fragile and
dropping station which drops a single seed S (FIG. 2) 10 may break or form debris and dust particles if handled
into the cavity 44 in each capsule bottom. Each loaded roughly. Since broken capsule halves, dust, debris or
capsule bottom is then moved under a gluing mecha the like are apt to foul parts of the capsule assembly
nism or pump 60 of a capsule combining and gluing machine, provision is made for discharging this mate
mechanism 61 which applies a plurality of glue spots 62 rial from the machine. In this regard and as best illus
onto each capsule bottom. The capsule bottoms Cb and 15 trated in FIGS. 8 and 9, the guide track assembly 117
capsule covers Cc are then moved into a capsule com for the singulating conveyor 50 includes broken cap
bining mechanism 64 and are pressed together to form sule blow-out devices 118 and 120. The guide track as
complete sealed capsules C.
sembly includes fabricated side guide members 122
124, a capsule supporting and guiding track 126
Capsule Hopper, Singulating Mechanism and Orienting 20 and
disposed
therebetween, an upper conveyor guide track
Mechanism
128 (FIG. 4) for supporting the upper run of the con
More particularly, the capsule hopper 42 and capsule veyor, and lower conveyor tracks for supporting the
singulating mechanism 46 (FIGS. 4-8) serves to re lower run of the conveyor defined by the upper sur
ceive capsule halves in bulk and singulate them so that faces of the side guide members 122 and 124 as indi

they all lie singularly and on edge in a feed row in a 25

cated in FIG. 8.

common vertical plane.
The capsule hopper 42 comprises a housing 70

The blow-off device 118 (FIG. 8) is disposed adja
cent the upper run of the singulating conveyor 50 and
includes a manifold 130 secured to the guide member

(FIGS. 4-6) having a narrow neck 72 which allows the
124 and connected to a source of blow-offair under su
a capsule agitating housing 74 having an open lower 30 peratmospheric pressure by a conduit 132. A series of

capsule discs to gravitate downwardly into one end of
end defined by inwardly and downwardly inclined walls
76. The walls 76 deposit the capsule halves upon a pair
of counter rotating capsule singulating rolls 78 and 79
which are mounted on shafts 80 and 81 journaled in the
housing 74. The capsule contacting surfaces of the rolls
78 and 79 are driven upwardly as clearly shown in FIG.
7, and have screw threads 82 (FIG. 4) formed thereon
which serve to prevent capsule halves from wedging
crosswise between the counter rotating rolls since the
screw threads on one roll are arranged to cause the
contacted capsule edge to move to the right while the
threads on the other roll will tend to move the capsule

35

bristles 88, and when the brush is rotated the bristles

project downwardly between the roller to gently agitate

the capsule halves.
When the capsule halves or discs become aligned in
a vertical plane parallel to and passing between the
rolls 78 and 79, the capsule halves gravitate down

142, and a lower notch 144, respectively, formed in the

outer guide member 122.

The blow-off device 120 (FIGS. 8 and 9) is located
40

to the left.

In order to prevent packing of the capsule halves
above the singulating rolls 78 and 79, a capsule agitat
ing brush 84 (FIG. 6) is keyed to a shaft 86 journaled
in side walls of the capsule agitating housing 74. The
brush includes a plurality of elongated resilient brush

upper holes 134, intermediate holes 136, and lower
holes 138 in the guide member allows the high pressure
air to blow dust and broken capsule parts off the con
veyor through an upper slot 140, an intermediate slot
adjacent the sprocket 96 (FIG. 4) at a point where the
capsules are rolling on the capsule supported turret

126. The blow-out device 120 comprises a manifold

146 that is connected to a source of superatmospheric
pressure air by a conduit 148, and is secured to the
guide member 124 for directing air through a series of
holes 150 therein. An arcuate discharge slot 152 in the

45

member 122 has its lower edge aligned with the capsule

50

track. Thus, cracked or broken capsules will roll until
the lower portion is blown out of the slot 152, thereby
allowing the upper portion of the broken capsule half
to drop into the path of the air blast and then be blown
through the slot as clearly indicated in FIG. 9.
As best shown in FIGS. 4 and 5, the capsule singulat
ing rolls 78 and 79 are driven from an output shaft of
the gearbox 108 which is coupled to a drive shaft 154.
The shaft 154 (FIG. 5) is connected to and drives the

wardly between vertical guide plates 90 and 92. The 55 singulating roll shafts 80 and 81 by a chain drive 156
plates 90 and 92 are spaced apart a distance only which includes idler sprockets 158 and 160 and drives
slightly greater than the thickness of the capsule halves the shafts 80 and 81 in the direction indicated by the
for providing a supply of capsule halves which gravitate arrows in FIG. 5.Thecapsuleagitating brush 84 (FIG.
into a feed row defined by the capsule singulating con- 60 6) is driven by a chain drive 164 (FIG. 4) which is con
veyor 50.
nected to the output shaft 102 of the gear box 108 and
The singulating conveyor 50 is an endless conveyor includes an idler sprocket 166.
Since the capsule halves which enter the pockets 116
that is trained around sprockets 96 and 98 secured to
shafts 100 and 102, respectively. The shaft 100 is the of the singulating conveyor 50 do not have their seed
input shaft of a right angle gearbox. 104 which gearbox 65 receiving cavities 44 facing in a common direction as
is rigidly secured to the frame F of the capsule assembly indicated in FIG. 6, it is necessary to separate the cap
machine 40. The shaft 102 is connected to an output

shaft of a gear box 108 that is secured to the frame F

sule halves into two groups with the halves in each
group having the cavities facing in a common direction.
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As viewed in FIG. 4, those capsule halves which have

their cavities 44 facing the rear are used as capsule cov
ers Cc and are deflected off the singulating conveyor
50 for collection and accumulation in the capsule cover
track or chute 54. The remaining capsule halves all
have their cavities 44 facing forwardly and are used as

10
capsule bottoms Cb normally accumulate in the lower
portion of the bottom accumulating track 56 in abut
ting relation. However, if the capsule covers accumu
late to a point above the photoelectric cell 196 thereby
5 blocking the light to the cell 196, the photoelectric cell

opens the circuit to the motor 110 (FIG. 4) thereby
stopping all of thee components of the singulating

capsule bases or bottoms Cb. The capsule bottoms Cb
are conveyed in a second processing row to the bottom
capsule track or chute 56 for collection and accumula

mechanism 46 and orienting mechanism 52 until the
supply of bottoms Cb is reduced and the photo-electric
tion.
10 cell 196 again sees light.
The capsule orienting mechanism 52 (FIGS. 4, 5 and
Seed Singulating and Capsule Loading Mechanism
11 to 15) is provided for orienting the capsule halves
into covers and bases as above indicated. The capsule
The seed singulating and capsule loading mechanism
orienting mechanism 52 comprises an orienting wheel 58 (FIGS. 18-31) is provided for singulating a single
170 which is keyed to an output shaft 172 of the right 15 seed S (FIG. 24) from a bulk supply of seeds, and to
angle gear box 104. The orienting wheel 170 includes load the single seed S into the cavities 44 in each cap
a plurality of equally spaced capsule push-off probes or sule base or bottom Cb as it moves therepast. The
pins 174 projecting radially outward from it periphery mechanism 58 also includes means for rejecting cap
to enter the pockets 116 of the singulating conveyor 50 sule bases from the system in the event a seed S is not
at a push off point P in axial alignment with the center 20 loaded into the capsule base and also in the event the
of the associated capsule cavities 44. If the cavity 44 in accumulated supply of capsule bottoms loaded with
a capsule half is facing the wheel 170 at the push-off seeds exceeds a predetermined maximum amount.
point P, which point is the point of tangency of the
The mechanism 58 (FIGS. 18-22) generally com
wheel with the conveyor 50, as indicated in FIGS. 11,

prises a capsule bottom conveying system 210, a cap

12 and 13, a push-off pin will enter the cavity 44 of that 25 sule bottom reject device 212, a seed singulator 214,
capsule half and, accordingly, will allow that capsule and a capsule loading mechanism 216. The capsule

half to move past the orienting mechanism 52 to the
bottom accumulating track 56. However, if the capsule
half at the push-off point P has its flat surface facing the

base reject device 212 is controlled either by a seed de
tecting or inspecting photoelectric device 218 or a bot
tom oversupply accumulator photoelectric device 220.
wheel 170, the associated pin 174 will gauge this flat 30 More particularly, the capsule bottom conveying sys
surface and will push the capsule half off its supporting tem 210 (FIGS. 18, 19, 21 and 28) receives the capsule
track 126 as indicated in FIGS. 14 and 15 thereby dis bottoms Cb from the accumulating track 56 and directs
charging the capsule half into the capsule cover accu the abutting capsule bottoms onto the upper run of a
mulating track 54.
feed conveyor belt 224. The conveyor belt 224 is
As illustrated in FIGS. 12 and 15, the capsule covers 35 trained around a drive pulley 226 keyed to a drive shaft
Cc which are pushed off the track 126 at the push-off 228 (FIGS. 18 and 21) journaled on a bracket 230 se
point P are confined between guiding surfaces 176 and cured to the frame F and an idler pulley 232 journaled
178 and are guided into the cover track 54 by a curved on a bracket 233 mounted on the frame. While on the
surface 180 of a guide plate 182. The slope of the 40 conveyor 224 the capsule bottom Cb are guided by

curved surface 180 is quite steep so that when the accu

edge rails 234 (FIG. 28) and top rails 236. The feed

mulating track 54 is completely filled the capsule cov
ers Cc which are thereafter pushed off the track 126 by

conveyor 224 advances the abutting capsule bottoms
Cb over a deadplate 237 into pockets 238 of a star

the orienting mechanism 52 will be forced outwardly of

wheel 240 which is keyed to a shaft 242 journaled in

the cover accumulator track 54 over the upper end 184

the frame F and driven in the direction indicated by the
(FIG. 12) of its outer left rail 186 into a chute 188 as 45 arrows in FIG. 28. The star wheel 240 slidably ad
illustrated by the dotted line arrows in FIG. 12. The vances the capsule bottoms over the deadplate 237 and
overflowing covers then slide or roll down the chute between the pockets 238 and an arcuate edge guiding
188 and are discharged from the lower end 190 (FIG. surface 244 of a guide plate 246. The deadplate 237 in
3) thereof into any suitable type of collecting device 50 cludes a discharge opening 248 (FIGS. 28-30) in the
such as a container.
path of movement of the capsule bottoms, which dis
The capsule bottoms Cb which are moved past the charge opening 248 is normally closed by a pair of re
orienting mechanism 52 by the singulating conveyor 50 ject gates 250 and 252 of the reject device 212 which
are discharged directly into the open upper end of the normally allows the capsule bottoms to move therepast.
capsule bottom accumulating track 56. As illustrated in 55 The reject gates 250 and 252 are connected to the
FIG. 10, the track 56 is formed from a plurality of bars shafts of rotary solenoids 254 and 256 by arms 258 and
192 which are rigidly secured to spaced brackets 193 260, respectively, as best illustrated in FIGS. 23 and

to hold the several bars 192 in spaced relation relative
to each other thereby allowing fragments of capsule
halves to gravitate out of the track 56 between the bars.

28-30.

-

The capsule bottoms Cb which move past the gates
250 and 252 in their normal path of travel slide off the
As illustrated in FIGS. 16 and 17, the bottom accu deadplate 237 between pairs of spaced edge guiding
mulator track 56 receives the capsule bottoms Cb when rails 262 (FIGS. 21 and 28) and cover guide rails 264
standing on end and twists the capsules into a horizon secured thereto and to the frame F. As the capsule bot
tal position with the cavities 44 directed upwardly be toms advance along the deadplate 237, they become
fore reaching the discharge end thereof. A light source 65 supported upon two spaced endless belts 266 and 268
194 and opposed photoelectric cell 196 are mounted to of a base accumulator conveyor 270 which belts are
the frame F by bracket 198 to direct a light beam trained around pulleys 272 and 274 (FIG. 28) jour
through the track 56 at the photoelectric cell 196. The naled on the frame. The belts 266 and 268 are driven
60

11
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the manifold neck 318. A piston 348 is slidably re
ceived in the sleeve 346 and is sealed thereto by an O
ring 350. The piston is urged downwardly by a spring
352 and has its lower end secured in an arcuate sealing
shoe 354 preferably of plastic such as Teflon or Nyla
tron. A passage 356 through the piston 348 and sealing

in the direction of the arrows, but are driven at differ

ent speeds so that the capsule bottoms Cb will rotate as
indicated in FIG. 21 causing broken capsule halves to
separate and fall between the belts 266 and 268 for dis
charge from the system.

The seed singulator 214 (FIGS. 18-27) comprises a
driven vacuum singulating drum or wheel 280 (FIGS.
23 and 24) having a vacuum chamber 282 partially de
fined by an annular ring 284 of the wheel. A plurality

of single seed orificed plugs or suction nozzles 286 are
disposed at equal intervals around the ring 284. The

shoe 354 communicates with the blow-off air in the
O

singulating wheel ring 284 defines one wall of a bulk
seed hopper 288 and is driven relative thereto for first
drawing seeds into the conical suction nozzles 286 and
thereafter moving the nozzles 286 past air blow-off
pipes 290 and 292 which blow all but one seed out of

15 off device 293.

As illustrated in FIG. 23, each of the suction nozzles

each suction nozzle. Continued rotation of the wheel

moves the nozzles into registration with a single seed
blow-off device 293 wherein the single seed S in each
nozzle is blown by air under pressure into the loading

286 is held in a counterbored port 358 in the ring 284
by a setscrew 360, and is sealed to the port by an O-ring
20

mechanism 216.

More particularly, the seed singulator 214 is
mounted on the housing 296 (FIGS. 22, 23 and 41) of
a right angle gear box 298 which is secured to the frame
F. The gear box 298 includes an input shaft 300 cou
pled to a drive shaft 302 by a sleeve 304. The drive
shaft is connected in driving engagement to the shaft

25

242 of the star wheel 240 by a chain drive 306, and is
connected to a variable speed motor 308 by a chain
drive 310 thus driving the seed singulator 214 and the
capsule advancing star wheel 240 in timed relationship.
The gear box 298 includes an output shaft 312 (FIG.

30

tion 314 thereof. A stationary air and vacuum manifold
316 is rigidly secured to the flanged portion 314 of the

35

320 and 322 as by bolting. The inner edge of the walls
320 and 322 are rotatably received on the sleeve 318
and are sealed in airtight engagement thereto by O
rings 324 fitted in grooves in the inner edges of the
walls. A flanged bushing 326 is rigidly connected to the
outer wall 322 of the wheel as by bolting and includes
a tubular sleeve 328 which is journaled within the neck
318 and is keyed to the output shaft 312 of the gearbox
298.

As best shown in FIGS. 18 and 23, the manifold 316
is connected to a source of vacuum preferably at about

40

45

50

A modified form of the singulating wheel ring 284a
is illustrated in FIG. 20A wherein the ring is thinner in
cross-section and the orifice 372a and seed receiving
frusto-conical cavities 374a are drilled directly into the
ring 284a. Such a singulating ring is ideally suited for
use when encapsulating only one type of seed or other

As previously mentioned, the seed singulating drum
or wheel 280 defines one wall of the bulk seed hopper
288. The hopper 288 (FIGS. 21, 22 and 24) addition

ally comprises a main chamber 390 (FIG. 24) and a

final blow-off chamber 392 separated by a vertical par
tition 394. The hopper 288 is defined by sidewalls 396,

gulating wheel 280 through conduit 332 and port 336. 55
However, a vacuum within the range of 6-25 inches of
mercury has been used successfully. Similarly, an air
supply conduit 338 is connected between the maifold
316 and a source of air preferably at about 2 to 1 psig.
However, when operating under increased vacuum a 60
blow-off pressure within the range of about 1-4 psig
has been used. The air flows from the conduit 338

through passage 340 in the manifold to the single seed
blow-off device 293.

passage 340 and is rigidly secured in a bored portion of

ceiving cavity 374 having its walls preferably converg
ing at an angle of about 90° when handling the lettuce
seeds. When handling other types of seeds such as cab
bage, broccoli, or cauliflower seeds which are round as
mentioned above, it has been determined that the angle
of convergence may vary between about 120 and 45.
It is apparent that if larger seeds or other articles are to
be singulated, the diameter of the orifice 372 and the
configuration of the seed receiving cavity 374 may be
varied to accommodate the particular size seed or the
article being singulated.

article.

municates with the vacuum chamber 282 in the sin

The single seed blow-off device 293 is dispose

nular groove 368 to receive the associated set screw
360. A relatively large diameter bore 370 leads to an
orifice 372 which when handling lettuce seeds is prefer
ably about 0.016 inches in diameter. However, when
handling other seeds such as cabbage, broccoli or cauli
The orifice 372 leads into a frusto-conical seed re

8-10 inches of mercury by a conduit 330 which com

within the vacuum chamber 282, and includes a sleeve
346 (FIGS. 23 and 24) which communicate with the

362. Each nozzle 286 (FIG. 20) includes a first annular
groove 366 to receive the O-ring 363, and a second an

flower seeds which are round, the orifice diameter
range may be within about 0.0135 - 0.040 of an inch.

23) which projects outwardly from a flanged end por

gearbox 298 and includes a tubular neck 318 which
projects outwardly thereof for rotatably supporting the
singulating wheel or drum 280.
The singulating wheel 280 (FIG. 23) comprises the
ring 284 which is rigidly secured in flanged end walls

sleeve 346 and registers with each seed suction nozzle
286, in turn, as the nozzles move therepast to blow the
single seed S out of each nozzle as illustrated in FIG.
24. The shoe 354 bears against the inner surface of the
ring 284 with sufficient force to provide a seal between
the low pressure air in the vacuum chamber 282 and
the air at superatmospheric pressure within the blow

65

a front wall 398, a rear wall 400, a floor 402, a roof 404

covering the final blow-off chamber 392, and a hinged
screen door 406 covering the main chamber. The door
406 will allow air blown into the hopper to vent from
the hopper 288 and may be opened to dump a bulk sup
ply of seeds into the hopper. Because air is continu
ously being blown into the hopper, the hopper is main
tained at a slight superatmospheric pressure even
though it is vented through the screen door 406. Arcu
ate felt strips 407 and felt end strips 408 and 410 are
secured to the hopper sidewalls 396, floor 402 and rear
wall 404 and bear against the rotating singulating wheel
280 to prevent seeds from escaping from the hopper.
The hopper 288 is held in place by a spring loaded latch
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411 (FIGS. 21, 22 and 24) that is connected between
the manifold 316 and the hopper 288.

4.

dropped from the nozzle 286 to the loading funnel 424
into the capsule bottom Cb. If a seed S is dropped, light
reflects off the seeds and into a photoelectric cell 432.
If the cell 432 sees reflected light, the reject gates 250
and 252 remain closed. If the cell 432 does not see light
reflected off the seed, the photoelectric cell 432 sends
a signal to the solenoids 254 and 256 of the reject
mechanism 212 thereby opening the gates and dis

In order to prevent packing of the bulk supply of cer

tain types of seeds, it is desirable to blow air into or

through the seeds to prevent the seeds from clinging to

each other. Such air treatment will hereinafter be re

ferred to as “fluidizing' and is accomplished by direct
ing air at about 1% to 3 psig into the lower end of the

hopper 288 from a supply conduit 414. It will be under

stood, however, that certain seeds such as lettuce seeds
do not readily fluidize and accordingly when handling

charging the empty capsule base Cb.

10

these seeds air is not directed into the lower end of the

capsule bottoms Cb accumulate downstream of the

seed singulating and capsule loading mechanism 58. In

hopper. However, as described below, blow-off air is
being continuously directed into upper portions of the
hopper and this air also serves to fluff or fluidize the

15

seeds.

As the singulating wheel 280 moves upwardly
through the hopper and moves out of the bulk supply
of seeds within the hopper, the vacuum within the vac
uum chamber 282 draws a plurality of seeds S into the
seed receiving cavity 374 of each vacuum nozzle 286
as indicated in FIG. 25. Continued upward movement
of each nozzle 286 moves the nozzle past the first air
blast pipe 290 (FIG. 26) where air preferably at about
14-16 inches of water gauge pressure blows most of the
excess seeds S out of the seed receiving cavity 374 as

20

25

30

flow into the orifice 372 as indicated in FIG. 27. How

ever, air within the range of between 10-30 inches of
water has been used successfully and this pressure is
dependent upon the vacuum used in the singulating

35

drum. The single seed S and nozzle 286 rotate with the

40

45

50

a reject gate closing switch which will close the gate

when acutated in the event the gates have been opened.

It will be noted that the reject gate opening switch
SW-2 is positioned to be opened by one of the fingers
440 after the star wheel 240 has rotated a distance of
55

receive a seed S. Accordingly, the seed detecting pho

60

dropped into the capsule bottom, the photoelectric de
vice 218 energizes the capsule bottom reject device.
212 to discharge that capsule bottom from the machine
as shown in FIG. 30.
The seed detecting or inspecting photoelectric device 65
218 (FIGS. 28, 31 and 32) comprises a light source 430
which directs a beam of light against the seed S as it is

fore the seed receiving cone of the capsule loader
moves out from below the seed blow-off point. Thus, as
shown in FIG. 31, the photoelectric cell 432 may detect
a seed from the beginning of a cycle until switch SW-1
is open by one of the fingers. The switch SW-1 is
opened after the capsule to be loaded with a seed has
moved a distance equal to approximately one-fourth of
the width of a pocket 238 from the seed blow-off point.
The switch SW-2 is a reject gate opening switch
which will determine when the reject gates will open if

44 in the associated capsule bottom Cb.
It is, of course, essential that each capsule base Cb

toelectric device 218 is provided to detect each seed as
it is dropped into the capsule bottom Cb. If a seed is not

therewith. As indicated in FIG. 31, the switch fingers
440 are spaced equal distance apart and are equal in
number to the pocket defining teeth of the advancing
star wheel 240. Switch SW-1 is a scanning reset switch
which terminates the seed scanning cycle shortly be

a seed has not been detected, and the switch SW-3 is

each suction nozzle 286 drops its single seed S into the

wide upper end of the associated funnel or cone 424,
which cone guides the single seed down into the cavity

therepast without sending a signal to the reject mecha
nism 212. However, if a line of abutting capsule bot
toms Cb accumulate between the light source 434 and
cell 436 so that the cell no longer sees light, the cell 436
activates the reject mechanism 212 to open the gates
250 and 252 until such time as the cell 436 again sees
light.
The opening and closing of the reject gates 250 and
252 (FIG. 31) is under the control of normally closed
reed or vane switches SW-1, SW-2 and SW-3 which
are opened when each of a plurality offingers 440 pass
through the switches. As shown in FIGS. 23, 31 and 32,
the fingers 440 are formed on the end of a disc 442 that
is secured to an extension of the shaft 242 for rotation

wheel 284 until the passage through the nozzle 286 reg
isters with the passage 356 in the blow-off device 293.

At this time, the superatmospheric pressure within the
nozzle 286 blows the single seed S from the singulating
wheel 214 to the capsule loading mechanism 216.
The capsule loading mechanism 216 (FIGS. 21, 23
and 24) comprises a disc 420 that is disposed above
and is connected to the capsule base star wheel 240 and
to a hub 422 keyed to shaft 242. The disc 420 is pro
vided with a plurality of apertures 423 disposed imme
diately above and concentric with each pocket 238 in
the star wheel 240. A plurality of seed guiding open
ended funnels or cones 424 are rigidly secured on the
disc 420, with one cone being aligned with each of the
disc apertures 423, and also with the cavity 44 (FIG.
24) in the capsule bottom Cb aligned therebelow. Thus,

this regard, the bottom accumulator overfeed photoe
lectric device 220 (FIGS. 31 and 32) is provided and
includes a light source 434 and a photoelectric cell
436. The photoelectric cell 436 includes a time delay

circuit which allows spaced capsule bottoms to move

illustrated in FIG. 26. Each nozzle 286 then moves past

the second air blast pipe 292 wherein another blast of
air preferably within the range of about 14 to 16 inches
of water blows all but a single seed S from the nozzle
cavity 374, which single seed completely blocks the air

Provision is also made for opening the reject gates
250 and 252 in the event an excessive number of filled

about one-half a pocket 238 from the illustrated posi
tion, and that the closing switch SW-3 will engage a fin
ger when the star wheel 240 has rotated about an addi
tional one-quarter of a pocket width from the illus
trated position. It will be noted further that 12 pockets

238 (FIG. 31) are provided in the capsule advancing
star wheel 240 and that each switch will be activated 12

times per revolution of the star wheel.

The electrical control circuit for controlling the
above operation is within the skill of the art and ac
cordingly will not be described in detail.
Capsule Combining and Gluing Mechanism
The capsule combining and gluing mechanism 61
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(FIGS. 33–40) comprises in general the gluing mecha
nism or pump 60 which receives capsule bottoms Cb
each having a seed S therein from the base accumulat

16
546. In addition to the wheel 542, an endless cover

conveyor 548 (FIG. 34) is trained around a drive pulley
550, a driven pulley 552, and a plurality of idler pulleys
554 all suitably journaled on the frame F. The upper
run of the cover conveyor 548 is driven in the direction
of the arrow in FIG. 38. As illustrated in FIG. 35, the
capsule cover Co, when supported on the conveyor 548
are guided by edge guide rails 556 and top guide rails

ing conveyor 270 (FIGS. 28 and 35). The glue pump
tinuously moving capsule bottom Cb and then advances
each glued capsule bottom into the combining mecha
nism 64. Each glued capsule bottom Cb then moves
60 preferably applies four spots of glue 62 to each con
below capsule covers Co which are received from the
lower end of the capsule cover accumulating track 54
(FIG. 34) and drops onto the glue spots 62. The com

558.
10

bining mechanism 64 then applies a compressive force

to the capsule halves to seal them together for subse
quent discharge onto a take-away conveyor 500 driven
by a motor 501 (FIG. 41).
More particularly, the capsule combining and gluing
mechanism 61 comprises a capsule conveying mecha

15

nism 502 as best illustrated in FIG. 35. The conveying
mechanism 502 includes a feeder star wheel 504 which

receives capsule bottom Cb from a feed conveyor 505
(FIGS. 35 and 41) defined by spaced belts 505a and
505b trained around a drive pulley 506 and a driven
pulley 507. The base accumulating conveyor 270 in

cludes the previously mentioned belts 266 and 268 that

are trained around the drive pulley 506 and another
drive pulley 508 (FIG. 43), which pulleys are driven at
different speeds as will be described.
The capsule bottoms Cb are received in pockets 510
of the star wheel 504 which is keyed to a shaft 512 and
is driven in the direction indicated by the arrows in
FIG. 35. The capsule bottoms Cb are slidably advanced

20

In order to accurately align the capsule covers Ca
with the capsule bottoms Cb, the discharge end of the
rails 556 and 558 are angled so that the capsule cover

Cc move substantially radially into the pockets 524 of
the upper star wheel 522. The end capsule cover CC
when entering an empty pocket 524 is advanced at suf
ficient speed by the conveyor 548 to move completely
into the pocket over the capsule bottom Cb before
dropping onto the capsule bottom. Thus, there is no
stiding action between the capsule cover Ce and the
capsule bottom Cb, which sliding action would smear
the glue and tend to foul the combining mechanism 64.
The gluing mechanism or pump 60 (FIGS. 33,34,36
and 37) is mounted on a bracket 564 secured to the

25

frame F of the machine. The gluing mechanism 60
comprises a glue dispensing chamber 566 (FIGS. 36
and 37) having openings 568 and 570 in its upper wall
572 and lower wall 574, respectively. A dispensing
head 576 is secured to the lower chamber wall 574 and

is ported to receive a plurality, preferably four, glue
dispensing nozzles 578. Each nozzle 578 is generally
frusto-conical in cross-section and is provided with a
over a deadplate 513 having arcuate slots 514 therein small diameter orifice 580 extending therethrough.
to allow glue to pass therethrough in the event glue is
A glue receiving cup 582 having an open upper end
dispensed when a star wheel pocket 510 is empty. A is rigidly connected to an outer wall of the dispensing
guide plate 515 secured to the deadplate 513 has an ar 35 chamber 566, and the outer wall and cup 582 are pro
cuate guiding surface 516 which guides the capsule vided with a port 583 to provide fluid flow communica
bottoms Cb onto a support disc 517 and into pockets tion between the cup 582 and the chamber 566. A sup
518 formed in the periphery of a lower star wheel 520 ply of glue is contained in a bottle 584 (FIG. 33) having
of the combining mechanism 64. The combining mech 40 an open neck 586 which is supported within a ring 588
anism 64 also includes an upper or capsule cover star rigidly secured to the chamber 566. The ring 588 is po
wheel 522 which is spaced above the lower star wheel sitioned so as to support the inverted bottle 584 with its
and has pockets 524 therein which are aligned with the neck below the open upper end of the cup 582 and
lower pockets 518 and receive and advance the capsule above the port 583 so that glue will flow from the bottle
covers Cc. The capsule supporting disc 517 and the star 45 into the cup 582 and then through the port 583 into the
wheels 250 and 522 are keyed to a shaft 526 that is chamber 566 to maintain a glue level in the cup and in
driven in the direction of arrow in FIG. 35. The star
the chamber equal to that illustrated in FIG. 37.
wheels 520 and 522 are spaced apart vertically to per
The glue dispensing chamber 566 is releasably
mit the pocket defining fingers 528 of the glue mecha clamped to a vertical wall of the bracket 564 by a
nism star wheel 504 to move therebetween as indicated
clamp 590. The clamp 590 (FIG. 36) includes a sleeve
in FIG. 35. Also, the space between star wheels permits 50 592 secured to the bracket with a bolt 594 journaled
a stripper finger 530 to be inserted therebetween to therein. A clamp arm 596 is keyed to the bolt 594 and
strip the completed and sealed capsules therefrom for is urged outwardly by spring 598. A clamp screw 600
discharge over a deadplate 532 onto the take-away is threaded in the free end of the arm 596 and may be
conveyor 500. During their travel around the combin tightened by hand to clamp the glue dispensing cham
ing mechanism 64, the capsule bottoms Cb are guided 55 ber 566 and the supply bottle 584 in the operative posi
by an arcuate surface 534 of a guide plate 536. After tion illustrated in FIG. 36. When it is desired to remove
the capsule cover Ce has been introduced into the the dispensing chamber from the machine, the clamp
upper star wheel, another arcuate surface 538 of a screw 600 is loosened and the arm 596 is pivoted up

guide plate 540 guides both capsule halves to their
point of discharge from the combining mechanism 64.

30
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base Cb while the base is moving continuously, a sole

covers Cc which are accumulated in the cover track 54
shaft 544 that is driven in the direction of the arrow

(FIG. 34) by any suitable drive means such as a motor

be described hereinafter.

In order to dispense spots 62 of glue onto a capsule

As best illustrated in FIGS. 34, 35 and 38, the capsule

are powered into the combining mechanism first by a
wheel 542 such as a sponge rubber wheel keyed to a

wardly away from the chamber 566 for removal as will

noid 602 is mounted on the bracket 564 and is ener
65

gized and de-energized once for each capsule base Cb
moving therepast. The solenoid 602 includes an arma
ture rod 604 that is urged downwardly by spring 606
disposed between the solenoid housing and a nut 608
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V-shaped abutment 682 below the path of travel of the
capusle bottoms Cb.

A control circuit which is within the skill of the art

and accordingly will not be described in detail, is pro
vided to connect the photoelectric cell 672 to the un
derfeed solenoid 680 and to the glue pump solenoid
602 (FIG. 33) of the gluing mechanism 60. When the

photoelectric cell 672 sees light, the control circuit en
ergizes underfeed solenoid 680 to clock further move
ment of capsule bottoms Cb into the gluing mechanism

60. However, the control circuit does not deactivate

the glue pump solenoid 602 until the three capsule
halves downstream of the base stopping mechanism
670 (FIG. 35) have moved past the gluing mechanism
60 and have received glue. The count is accomplished
by a single reed or vane switch SW-4 (FIGS. 32 and
33) which is activated each time a finger 702 of a multi
fingered disc 704 keyed to the glue pump shaft 512
passes through the reed switch SW-4. The disc 704 has
the same number of fingers 702 thereon as the star
wheel 504 has fingers which define the pockets 510.
After the underfeed condition has been corrected

and the light source 676 is again blocked by a capsule
base Cb, the control circuit retains the glue pump sole
noid 602 inactive for three counts after the underfeed

solenoid 680 has been de-energized to prevent dis
charge of glue when no capsule bottoms Cb are present
to receive the glue; and thereafter allows the solenoid
to resume its normal dispensing action. The underfeed
solenoid 680, however, is not de-energized until a sin
gle finger 706 of a disc 708 passes through a single reed

20
between the belts 266 and 268 as indicated in FIG. 44.

From the foregoing description it will be apparent
that the capsule assembly machine rapidly and gently
separates and orients capsule halves into capsule bot
toms and capsule covers each having a cavity therein.
A seed singulating mechanism then drops a single seed
into the cavity in each capsule bottom, and if a seed is
not dropped, or if an over-supply of capsule bottoms
accumulate, then a photoelectric control mechanism
10 discharges that capsule bottom from the capsule bot
tom processing row. The loaded capsule bottoms then
enter the capsule combining and gluing mechanism at
which time glue is applied to each capsule bottom and
a capsule cover is than aligned and pressed into sealing
15 engagement with the associated bottom to encapsulate
a seed into the capsule halves to provide a complete
capsule with a single seed therein.
Although the preferred embodiment of the capsule
assembly is designed to encapsulate single seeds, it will
20 be understood that other similar articles may be sin
gulated and encapsulated by the machine. Accordingly,
the term "seed' as used in the specification and claims
is to be construed broadly enough to include equivalent
articles to be encapsulated.
25
Although the best mode contemplated for carrying
out the present invention has been herein shown and
described, it will be apparent that modification and var
iation may be made without departing from what is re
garded
to be the subject matter of the invention.
30
What we claim is:

1. The method of forming a seed capsule wherein
capsule halves in the form of discs with at least one disc
The drive mechanism 712 for the capsule combining having a cavity in only one face thereof are bonded to
and gluing mechanism 61 and for the capsule bottom 35 gether to provide a seed cavity and with a seed in the
accumulating conveyors 272 is best illustrated in FIGS. cavity; comprising the steps of forming the discs into
41-43. The drive 712 is powered by a variable speed two horizontal processing rows with cavities in one row
motor 714 which is connected to the input shaft of a facing up to form a row of capsule bottoms, and with
right angle gear box 716 by a chain drive 718. The out the discs in the other row forming a row of capsule cov
put of the gear box 716 is connected by a V-belt drive 40 ers, singulating seeds from a hopper and dropping a
720 to the shaft 228 which drives the conveyor 210 seed into each capsule bottom cavity, depositing an ad
which feeds capsule bottoms Cb into the singulating hesive on the cavity face of each capsule disc in one of
mechanism 58, and also drives the conveyor 548 which said rows, continuously assembling capsule covers from
feeds capsule covers Cc into the capsule combining and said capsule cover row onto capsule bottoms of said
capsule bottom row at an assembly station, squeezing
gluing mechanism 61.
A second output shaft from the gear box 716 is con 45 the assembled capsule discs together to complete the
nected to a second right angle gear box. 722 by a chain seed capsule, said method further comprising the step
drive 724. The output of the gear box. 722 is connected of moving the row of capsule bottoms faster than the
to the glue mechanism shaft 512 by a chain drive 726. row of capsule covers, rejecting capsule bottoms that
The shaft 512 drives the shaft 526 of the combining 50 have not received a seed, and additionally rejecting
mechanism 64 by a gear drive 728 with the direction of capsule bottoms, with or without seeds, if the row of
rotation being indicated by arrows.
capsule bottoms with seeds leading to the assembly sta
A chain drive 730 connects the shaft 512 to the input tion reaches a predetermined maximum length.
of a third gear box 732. The output shaft 734 of the
2. The method of claim 1, comprising the step of in
gear box 732 has two equal size sprockets 736 and 738 55 terruping the deposition of adhesive upon sensing a gap
thereon. As indicated in FIGS. 42 and 43, the sprocket in the row of capsule bottoms approaching said assem
736 is connected to a small diameter sprocket 740 by bly station, and restoring the deposition of adhesive
a chain 742. The sprocket 740 is keyed to a shaft 744 after said row is again continuous.
to which the drive pulley 506 of the capsule feed con
3. The method of forming a seed capsule wherein
veyor 505 and the belt 266 of the capsule bottom accu 60 capsule halves in the form of discs having a cavity in
mulator 270 are keyed. The sprocket 738 is connected only one face thereof are bonded together at their cav
to a large sprocket 746 by a chain 748. The sprocket ity containing faces with a seed in the resultant com
746 is rigidly secured to the drive pulley 508 of belt posite cavity; comprising the steps of:
268, and the drive pulley 508 is journaled on the shaft
a. arranging the discs in a moving feed row with the
744. Thus, the belts 266 and 268 of accumulator con 65
disc cavities randomly oriented in a plane,
veyor 270 are driven at different speeds causing the
b. removing all discs from said feed row which have
capsule bottoms Cb to rotate as indicated in FIG. 43
their cavities oriented in one direction and forming
and, if broken, to rotate to a position where it will fall
the removed discs into a first processing row,
or vane switch SW-5.
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c. allowing the remaining discs in the feed row to
continue on as a second processing row,
d. bringing the discs of said two processing rows into

22
ing capsule bottoms, with or without seeds, if the row
of capsule bottoms with seeds on said conveyor means

horizontal planes with the cavities in one row fac
ing up to form a row of capsule bottoms and with

mined maximum length.
10. The apparatus of claim 8, wherein said seed sin

leading to the assembly station reaches a predeter

the cavities in the other row facing down to form

gulating means includes a star wheel at said seed drop

a row of capsule covers,
e. singulating seeds from a hopper and dropping a
seed into each bottom cavity,

f. depositing an adhesive on the cavity face of each

10

capsule in one of said rows,
g. continuously assembling capsule covers from said
capsule cover row onto capsule bottoms of said

capsule bottom row at an assembly station, and
h. squeezing the assembled capsule discs together to
complete the seed capsule.
4. The method of claim 3, comprising the step of
moving the row of capsule bottoms faster than the row
of capsule covers, rejecting capsule bottoms that have

15

not received a seed, and additionally rejecting capsule

ping station having capsule bottom receiving pockets,
a fixed base beneath said star wheel, seed receiving fun
nels above said star wheel pockets, a reject gate in said

fixed base, means for inspecting the seed dropping ac
tion, and means for opening said gate when no seeds
are dropped.
11. The apparatus of claim 10, and additionally in

cluding a control wheel rotatable with said star wheel
and having a finger for each star wheel pocket, sensor
means actuated by said fingers, and control means trig
gered by said sensor means for operating said gate.
12. The apparatus of claim 10, wherein said reject
gate comprises oppositely moving swinging gate halves,
and rotating solenoids for operating said gate halves.
13. The apparatus of claim 8, wherein said means for
forming the discs into processing rows comprises a pair
of conveyor chutes formed of widely spaced capsule
disc guide rods for preventing clogging from capsule
disc fragments.
14. Apparatus for forming a seed capsule wherein

bottoms, with or without seeds, in the row of capsule
bottoms with seeds leading to the assembly station of
step (g) reaches a predetermined maximum length.
5. The method of claim 3, wherein the discs in step
(a) are disposed in a single vertical plane, and the disc 25
removal of step (b) is performed by confronting the
row of discs from one side by synchronized probe
means that enters disc cavities without pushing on the
discs but which pushes the discs whose cavities face
away from the probe means out of said feed row to 30
form the first processing row of step (b), and allowing
the remaining discs to continue on to form the second

capsule halves in the form of discs having a cavity in
only one face thereof are bonded together at their cav
ity containing faces with a seed in the resultant com
posite cavity; said apparatus comprising means for ar
ranging the discs in a moving feed row with the disc

6. The method of claim 3, wherein the adhesive de

cavities oriented in one direction and forming the re

processing row of step (c).

posited in step (f) is ejected as a plurality of spaced
droplets onto the upper faces of the capsule bottoms.
7. The method of claim 4, comprising the step of in
terrupting the deposition of adhesive upon sensing a

35

sembly station, and restoring the deposition of adhesive
after said row is again continuous.
8. Apparatus for forming a seed capsule wherein cap
sule halves in the form of discs having a cavity in only
one face thereof are bonded together at their cavity
containing faces with a seed in the resultant composite
cavity; said apparatus comprising means for forming
the discs into two horizontal processing rows with the
cavities in one row facing up to form a row of capsule
bottoms and with the cavities in the other row facing

40

gap in a row of capsule bottoms approaching said as

moved discs into a first processing row, means for

forming the remaining discs in the feed row as a second
processing row, means for bringing the discs of said two

processing rows into horizontal planes with the cavities

45

not received a seed, and means for additionally reject

in one row facing up to form a row of capsule bottoms
and with the cavities in the other row facing down to
form a row of capsule covers, a seed dropping station
comprising a seed hopper at said row of capsule bot
toms, means for singulating seeds from the hopper and
dropping a seed into each capsule bottom cavity,
means for depositing an adhesive on the cavity face of
each capsule in one of said rows, an assembly station

including means for continuously assembling capsule

down to form a row of capsule covers, a seed droping 50
station comprising a seed hopper at said row of capsule
bottoms, means for singulating seeds from the hopper
and dropping a seed into each capsule bottom cavity,
means for depositing an adhesive on the cavity face of 55
each capsule in said bottom row, an assembly station
including means for continuously assembling capsule

covers from said capsule cover row onto capsule bot
toms of said capsule bottom row, and means for
squeezing the assembled capsule discs together to com
plete the seed capsule.
9. The apparatus of claim 8, wherein said means for
forming the discs into processing rows includes con
veyor means for moving the row of capsule bottoms to
said assembly station faster than the row of capsule
covers enter said station, means upstream of said con
veyor means for rejecting capsule bottoms that have

cavities randomly oriented in a plane, means for re
moving all discs from said feed row which have their

covers from said capsule cover row onto capsule bot
toms of said capsule bottom row, and means for
squeezing the assembled capsule discs together to com
plete the seed capsule.
15. The apparatus of claim, i4, wherein the discs in
said feed row are disposed in a single vertical plane,
said means for removing discs from the feed row com
prising cavity probe means movable with and confront

ing the row of discs from one side, said probe means
being of a length that enters disc cavities without push

60

ing on the discs but which pushes the discs whose cavi
ties face away from the probe means out of said feed
row to form said first processing row.
16. The apparatus of claim 15, wherein said probe

means comprises a wheel rotatable in a horizontal

65

means with circumferential spaced projecting probes
that can enter the disc cavities without dislodging the

discs, and means for driving said wheel so that the
probes move with discs along said feed row.
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17. The apparatus of claim 15, comprising a ledge for toelectric means for detecting failure of said singulating
supporting said discs along said feed row, a vertical means to deposit a seed in a given capsule member,
chute having its mouth at one side of said ledge, means control means for opening said reject gate in response
for confining the faces of the discs above said ledge, to the detection of a failure by said photoelectric
said probe means swinging the bottoms of discs off of 5 means, and a discharge conveyor for receiving the seed
said ledge and into said chute.
containing capsule members and forming them into a
OW.
18. Apparatus for forming a seed capsule wherein
capsule halves in the form of discs and with a seed cav
23. The apparatus of claim 22, wherein open mouth
ity in at least one capsule half are bonded together with funnel members are mounted on said star wheel and
a seed in the cavity to form a composite capsule; said O above each of its pockets for receiving a seed from said
apparatus comprising means for forming a row of cap singulating means.
24. The apparatus of claim 22, wherein said reject
sule bottoms with their cavities facing up, means for de
positing a seed in the cavity of each capsule bottom, gate comprises a pair of swinging gate halves, and ro
means for forming a row of capsule covers, an assembly tary solenoids operating said gate halves and connected
station comprising superposed and aligned star wheels, 15 to said control means.
means for turning said star wheels together with the
25. The method of forming a seed capsule wherein
lower star wheel receiving capsule bottoms and the capsule halves with at least one capsule half having a
upper star wheel subsequently receiving capsule cov cavity in only one face thereof are bonded together to
ers, means for dispensing adhesive to said bottoms be provide a seed cavity and with a seed in the cavity;
fore they enter said lower star wheel, and plunger 20 comprising the steps of forming the halves into two hor
means over said starwheel and downstream of the cap izontal processing rows with cavities in one row facing
sule cover entry position for pressing the capsule halves up to form a row of capsule bottoms, and with the

together.
19. The apparatus of claim 18, wherein said adhesive
dispensing means includes electric operator means for
said adhesive dispensing means, means for sensing the
failure to feed capsule bottoms beneath said adhesive
dispensing means, and control means for disarming said
electric operator means in the absence of capsule bot

toms beneath said adhesive dispensing means.
20. The apparatus of claim 18, comprising a feeder
star wheel running between said upper and lower star
wheels, said adhesive dispensing means being above

halves in the other row forming a row of capsule cov

25

cavity, fluidizing the bulk supply of seeds in the hopper,
depositing an adhesive on the cavity face of each cap
sule bottom in one of said rows, continuously assem

30

said feeder star wheel.

21. The apparatus of claim 19 wherein said adhesive
dispensing means additionally includes a control wheel
turning in synchronism with said feeder star wheel and
having fingers corresponding to the feeder star wheel
pockets, and sensor means actuated by said fingers for
operating said adhesive dispensing means.
22. Apparatus for providing the cavity of every cap
sule member in a row of capsule members with a single
seed or the like; said apparatus comprising a star wheel
riding over a base plate, means for supplying the star
wheel pockets with empty capsule member, singulating
means for normally depositing a single seed in each
capsule member in the star wheel, a reject gate in said
base plate downstream of said singulating means, pho

ers, singulating seeds from a bulk supply of seeds in a
hopper and dropping a seed into each capsule bottom
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bling capsule covers from said capsule cover row onto
capsule bottoms of said capsule bottom row at an as
sembly station, and squeezing the assembly capsule
discs together to complete the seed capsule.
26. The method of forming a seed capsule wherein
capsule halves are bonded together to provide a seed
capsule with a seed confined between said halves; com
prising the steps of forming the halves into two horizon
tal processing rows with the halves in one row being
capsule bottoms, and with the halves in the other row
forming a row of capsule covers, singulating seeds from
a hopper under superatmospheric pressure by vacuum
attachment and dropping a seed into each capsule bot
tom, depositing an adhesive on the face of each capsule
half in one of said rows, assembling capsule covers
from said capsule cover row onto capsule bottoms of
said capsule bottom row at an assembly station, and
squeezing the assembled capsule halves together to
complete the seed capsule.
k
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