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Unite 

This invention relates in general to a method for ?lling 
and sealing two-piece capsules and, more particularlyato 
a type of method which is especially adapted for use with 
an ingestible capsule comprised of a cup member whlch 
is snugly and telescopically receivable into a cap. 
The invention to which this application relates has de 

veloped out of a need which has long existed in the 
pharmaceutical industry in the packaging and dispensing 
of certain types of medicaments. Accordingly, much of 
the following description is in terms which are character 
istic of the pharmaceutical industry, and such terms are 
well suited to a full disclosure of the invention. How 
ever, it will be understood that such speci?c disclosure is 
for convenience and illustrative purposes only and is not 
intended to limit the scope of the invention. Persons 
acquainted with the subject of packaging will recogn’ze 
that at least the broader principles of the invention may 
be applied also to other packaging ?elds and will still 
meet most, if not all, of the objects of the invention. 
Some types of medicaments are most advantageously 

administered orally in the form of small granules or a 
powder. In order to provide an accurate dosage, it is 
necessary to place such medicament in small ingestible 
capsules. One form of such capsules which is commonly 
used is comprised of a pair of similar cup-shaped mem 
bers which are substantially cylindrical and arranged so 
that one of said members, which usually contains the 
medicament, is telescopically and snugly receivable into 
the other member, which serves as a cap. In order to 
provide a capsule of maximum ingestibility and minimum 
size, it has been customary to fabricate the capsules from 
a fragile material, such as a water soluble gelatin. 

in an effort to reduce the cost of ?lling and closing such 
capsules, it has been necessary to use production pro— 
cedures whereby a large number of such capsules can be 
simultaneously ?lled and closed by means of machinery. 
However, insofar as we are aware, no successful method 
or apparatus has been developed for simultaneously seal 
ing or bonding the two separable parts of a large number 
of such capsules as a part of the ?lling and closing opera 
tion. This is due in part to the fragile nature of said 
capsules as Well as to the fact that contamination is a 
serious problem in the handling of medicaments. 
Some attempts have been made to seal capsules of this 

nature by applying heat to the capsule after it is ?lled and 
closed. However, certain types of ?lling materials, such 
as some medicaments, are adversely a?ected by the ap 
plication of heat. Moreover, this procedure, at least to 
the extent of its present development, requires individual 
handling of each capsule. Clearly, the limitations of such 
handling render the resultant product uncompetitive with 
similar products which can be provided in large quantities 
by production procedures. . 

According to the existing practice in by far the ma 
jority of cases, ?lled capsules are bottled and marketed 
in the unsealed condition and this produces many prob 
lems which are well recognized in the industry. For ex 
ample, the ?lled capsules must be handled verycarefully 
,so that they will not be accidentally opened and dumped 
while they are being cleaned, counted, packaged or used. 
The medicament, particularly if a pcwder, tends to seep 
out of the capsule and thereby cloud the interior of trans 
parent containers in which they are often marketed. 
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Such seepage also tends to change the dosage. More 
over, the capsule can be easily opened so that the medica 
ment therein can be tampered with or contaminated, 
which can produce very serious results. Numerous other 
problems, which develop either directly or indirectly 
from the fact that most of these capsules are presently un 
sealed, are well known among persons who are ac— 
quainted with the preparation and marketing of such 
capsules. 

Accordingly, a primary object of this invention has 
een the provision of a method for ?lling and bonding 

together the two parts of an ingestible capsule wherein 
the parts are telescopically joined and contain a pow? 
dered or granular medicament. 
A further object of this invention is the provision of a 

method, as aforesaid, whereby the bonding, or sealing, 
operation can be performed upon a very large number 
of capsules simultaneously without contaminating the 
contents thereof, without changing any of its character 
istics and without materially changing the existing high 
production procedures presently used for the purpose of 
?lling such capsules. 
A further object of this invention has been the provi 

sion of a method, as aforesaid, which can be performed 
automatically, which requires no exercise of judgment 
on the part of the operator, which holds the two halves 
of the capsule tightly together after the sealing thereof 
so that they can be handled without special care or at 
tention during cleaning, counting, packaging and other 
operations thereon associated with their marketing and 
use, and which can be so handled without any fear of 
the halves coming apart and losing the contents of the 
capsule. 
A further object of this invention has been the provi 

sion of a method, as aforesaid, which does not impair or 
change in any way the ingestibility of the capsule and its 
contents, and which can be easily integrated into existing 
methods and machines for ?lling and closing capsules 
without modifying these functions or theirexisting struc 
tures 1n any way. ' 

Other objects and purposes of this invention will be 
come apparent to persons acquainted with this type of 
equipment upon reading the following speci?cation and 
examining the accompanying drawings, in which: 
FIGURE 1 is a front elevational view of a machine 

including the appartus of the invention. , 
FIGURE 1A is a sectional view taken along the line 

IA—IA in FIGURE 1. ' ‘1 

FIGURE 2 is a sectional view of said machine taken 
along the line 11-11 in FIGURE 1. ' 
FIGURE 3 is a broken fragment of that part of said 

machine embodying the invention. 
FIGURE 4 is a fragment of a top plan view of a cap 

sule-holding annulus. 
FIGURE 5 is a-sectional view 

V——-V in FIGURE 4. . 
FIGURE 5A is a fragment of FIGURE 5 with a closed 

capsule therein. _ 

FIGURE 6 is a sectional View taken along the line 
VI——VI in FIGURE 2. 
FIGURE 7 is a sectional view substantially as taken 

along the line VII—VII in FIGURE 2 and showing a 

taken along the line 

‘modi?ed construction. 
FIGURE 8 is a sectional view taken along the line 

VHF-VIII in FIGURE 7. 
For convenience in description, the terms “upper,” 

“lower,” “front,” “rear” and derivatives thereof will have 
reference to a machine embodying the invention and 
parts thereof in their normal position of operation and 
‘as appearing in FIGURE 1. The terms “inner,” “outer” 
and derivatives thereof will have reference to the geo 
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metric center of the capsule-sealing apparatus, to which 
the invention relates, and parts associated therewith. 

General Description 
The objects and purposes of the invention, including 

those set forth above, have been met by providing a cap 
sule sealing apparatus which embodies the invention 
and can be placed in operable association with a capsule 
?lling machine of a substantially conventional type. In 
one preferred embodiment, for example, the capsule ?ll 
ing machine includes a ?rst hopper containing a plurality 
of closed and empty capsules of identical size, each cap 
sule consisting of a cap portion and a cup portion tele 
scopically received into said cap portion. The ?lling ma 
chine is capable of depositing said capsules in a predeter 
mined upright attitude into a plurality of uniformly dis 
posed openings in an annulus which is itself comprised 
of a pair of similar and superimposed ?at rings. Suit 
able mechanism, preferably suction apparatus, is pro 
vided for separating the cups from the caps as they are 
deposited in the annulus so that the cups are moved into 
one ring of the annulus and the caps remain in the other 
ring thereof. The cap containing ring is then moved to 
the apparatus of the invention so that a suitable sealing 
material, such as an adhesive or a solvent for the capsule 
material, can be applied to the caps therein. 
The cup containing ring is placed under a second hopper 

associated with the ?lling machine, whereby a desired ?ll 
ing substance is placed in said cups. The two rings are 
then again placed together and moved to suitable appara 
tus which will urge the cup portions of the capsules ?rm 
ly into the cap portions whereupon the sealing occurs 
and, thereafter, the closed capsules are discharged from 
the annulus into a receptacle. 

In a preferred embodiment of the invention, the seal 
ing apparatus is comprised of a liquid reservoir supported 
upon a pedestal. The reservoir has a top plate supporting 
a plurality of spaced and parallel cylinders, which ex 
tend into said reservoir. A plurality of substantially paral 
lel and vertical pistons are mounted upon support struc 
ture within said reservoir for reception into said cylinders. 
The upper ends of said cylinders, which have sidewardly 
opening outlets, are slidably receivable into the cap por 
tions of capsules disposed in the cap supporting ring. 
The liquid within the reservoir is forced by said pistons 
through the outlet openings in each cylinder when the 
support structure is moved, in any convenient manner, 
toward the cylinders, and said liquid is thereby deposited 
upon the inner side walls of the cap portions of each cap 
sule. The movement of the pistons can be controlled 
manually or automatically in response to a particular op 
eration of the ?lling machine. 
The method of the invention consists broadly of ar 

ranging the cups and the covering caps of a plurality 
of capsules so that the caps can be moved separately 
with respect to the cups for the purpose of performing 
separate operations thereon. That is, the cup portions 
are ?lled with a desired ?lling substance and the cap por 
tions are placed upon an apparatus by which the sealing 
or bonding material can be simultaneously applied to the 
inner surfaces of all of said cap portions. Said cup por— 
tions are then simultaneously urged into the cap portions 
so that the sealing material can eifect a bond between 
the cap portion and cup portion of each capsule. There 
after, said capsules are discharged in their sealed or 
bonded condition from their holding means into a recep 
tacle. It will be recognized that this method can be car 
ried out by a variety of different structures, two of which 
will be hereinafter described in detail. 

Detailed Description 
A preferred embodiment of the structural aspects of 

the invention has been selected and will be described for 
illustrative purposes and to disclose both the method of 
the invention and one speci?c form of device whereby the 
method can be practiced. More speci?cally, and as shown 

15 

20 

25 

45 

55 

60 

70 

75 

4 
in FIGURES 1 and 2, the sealing apparatus 10 of the in~ 
vention is disclosed in combination with a capsule ?lling 
machine 11 which includes a capsule positioning device 
12, a capsule loading device 13 and a capsule discharging 
device 14, all of which are preferably, but not necessarily, 
supported upon the table structure 17. ' 
The capsule positioning device 12 (FIGURE ,1) 1s, 

excepting for the annulus mentioned hereinafter, of 
known construction but will be described brie?y for 
convenience in reference. It includes a hopper 18 sup‘ 
ported upon a pedestal 19 and connected to a capsule 
positioning head 20. The annulus 28 is rotatably sup 
ported by means of a circular support member 34 upon 
the upper surface 33 of the table 17. The member 34 is 
located on the table 17 with respect to the pedestal 19 
so that the lower end of the positioning head 20 (FIG 
URE 2) covers a portion of the upper surface of the 
upper ring 26. Thus, a plurality of capsules 22 (FIG 
URE 5A) may be quickly and accurately oriented with 
and inserted into the axially aligned capsule receiving 
openings 23 and 24 of the upper and lower rings 26 and 
27 (FIGURES 1 and 5A), respectively, of the capsule 
holding annulus 28. Each capsule 22 is comprised of a 
lower cup portion 29, in which a medicament is placed, 
and an upper cap portion 30 into which the cup portion 
is slidably received. The circular member, with the an 
nulus 28 thereon, can be rotated manually or automatical 
ly in a known manner in response to the deposit of cap 
sules into the annulus by the head 20. 

Each cap opening 23 has a portion 32 (FIGURE 5A) 
of reduced diameter near its lower end which engages 
the lower edge of the cap 30 around the opening therein. 
The cup opening 24 has a portion 31 of reduced diameter 
which engages and supports the lower, closed end of the 
cup 29 therein. Appropriate means, such as a suction 
mechanism 35 is arranged in the table structure 17 direct 
ly below the head 20 for the purpose of separating the 
cup portions 29 from the cap portions 30 by moving said 
cup portions downwardly into the lower ring 27 against 
the shoulder produced by the reduced portion 31. 
The rings 26 and 27 both have a pair of similar lugs' 

49 and 50, respectively (FIGURE 5), which are integral 
with and extend radially inwardly from diametrically op 
posite sides of their inner edges. The lugs 50 on the lower 
ring 27 each has upwardly extending pins 52 secured 
thereto which are received into the openings 53 in the 
lugs 49 for the purpose of preventing relative rotation be 
tween said rings and accurately aligning with each other 
the capsule openings 23 and 24 therein. At least one of 
the lugs 50 has a pin opening 54 in its lower side into 
which a pin 60 on the circular support member 34 is 
slidably received. 
The loading device 13 (FIGURE 1) is also largely 

conventional and includes a hopper 38 which contains 
medicament and is supported upon a pedestal 39 mounted 
upon the upper surface 33 of the table 17. The loading 
device 13 also includes an annular support 42 (FIGURE 
2) rotatably mounted upon the upper surface 33 of the 
table 17 whereby the lower, cup containing ring 27 can 
be rotatably supported beneath the hopper 38. The an 
nular support 42 can be arranged in a known manner for 
manual operation or for automatic rotation of the ring 
supported thereon as desired in synchronization with the 
operation of the remainder of the loading device. 
The discharge device 14 (FIGURE 1) also largely 

conventional includes a discharge head 43 (FIGURES 
1 and 1A), which is supported by axially slidable shaft 
40 upon an upright support structure 44 mounted upon 
the table structure 17. A guide funnel 46 is disposed 
directly below the discharge head 43 and is directed down 
wardly into a capsule receiving cabinet 47. The funnel 
46 has a pair of horizontal, spaced and parallel rods 41 
(FIGURE 1) upon which an annulus 28 (FIGURE 1A), 
containing a plurality of capsules 22, the cup portions 
of which are ?lled with a medicament, are supported adja 
‘cent to the discharge head 43. Thus the discharge pins 
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48 on said discharge head 43 can be directly aligned with 
the cup opening 24 in the lower ring 27 by rotating the 
annulus. The back-up plate 51 is pivotally supported 
upon the support structure M for movement between its 
FIGURE 1 and FIGURE 1A positions. 
The structure including the positioning device 12, the 

loading device 13 and the discharge device 14 comprises 
one type of already known capsule ?lling and closing ma 
chine 11 with which the sealing apparatus 16 (FIG 
URES 1 and 2) may function, but since it is by no means 
the only apparatus of this nature with which my sealing 
device can function, its presentation here should be 
understood as illustrative only. 
The sealing apparatus 11) (FIGURES 1 and 3) has a 

rigid mounting structure 55 which is adjacent, and may 
be secured to the table structure 17. Said mounting 
structure 55 includes a substantially horizontal support 
plate 56 having a central opening 57 (FIGURE 3), 
through which the cylindrical guide casing 53 is slidably 
received. An annular locking collar 59 which is secured 
to the upper surface of the support plate 56 adjacent to 
and coaxial with the opening 57, has a set screw opening 
62 through which a set screw 63 is threadedly received 
for engaging the guide casing 53 and holding same in 
position with respect to the mounting structure 55. The 
guide casing 56 has an annular, external ?ange 64 at 
its upper end upon which the bottom wall 66 of the cup 
shaped, liquid reservoir 67 is secured by means of the 
bolts 68 (FIGURE 3). The reservoir 67 has a substan 
tially cylindrical side wall 69, in this particular embodi 
ment, with an external annular ?ange 72 at its upper edge. 

The bottom Wall 66 has a central opening 73 which is 
coaxial with, and equal in size to, the counterbore 74 in 
the upper end of an opening 76 extending through the 
guide casing 53. Packing 77 is disposed in the counter 
bore 74 around the actuating post 78 which is reciprocably 
held within the casing 5'3 so that it extends from the upper 
and lower ends thereof. A packing gland 79 is secured 
to the bottom end 66 by bolts 82 so that it engages the 
packing 77 in a conventional manner. 

The lower end of the post 78 is pivotally secured to the 
upper end of the piston rod 83 (FIGURE 1) of pressure 
?uid operated cylinder 34 which is connected to a source 
of pressure ?uid (not shown) by means of the conduits 
86 and 87. Accordingly, the power cylinder 84 effects 
upward and downward movement of the post 78. 
A control plate 82*} is secured to the post 73 near its 

lower end and extends radially outwardly therefrom. 
One or more control screws 89' are threadedly received 
through the control plate 88 and extend upwardly there 
from for engagement with the lower end of the guide 
casing 58. The vertical position of the control screws 
89 can be adjusted by rotation thereof and then secured 
by the lock nuts 92. 
A pair of spaced, horizontal piston plates 94 and 95 

(FIGURE 3) are disposed, one above the other, within 
the reservoir 67. Said piston plates 91% and 95, which 
are preferably circular, have axially aligned central open 
ings 90 and 91, respectively. 
The upper end of the post 78 has a reduced portion 

93 which slidably and snugly extends through said cen 
tral openings 90 and $1 in the piston supporting plates 94 
and 95. The eupper piston plate 94 has a plurality of 
piston openings 97 (FIGURE 6) through which the 
pistons 93 slidably extend upwardly. Each piston 98 
has an enlarged head 99 disposed between the plates 94> 
and 95. Bolts 162 are slidably received through smooth 
openings in the lower plate 95 and threadedly engage 
threaded openings 104 in the upper plate 94. A bolt 166 
(FIGURE 3) which is threadedly received into a thread 
ed opening 167 in the reduced portion 93 of the post 78, 
has a head which overlies the upper piston plate 94 
for holding the plates 94 and 95 upon the post 78. 
A ?uid inlet pipe 198 (FIGURE 3) communicates with 

the reservoir 67 through the bottom wall 66 thereof. 
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A ?uid outlet pipe 109 also communicates with said res 
ervoir through the bottom wall 66 but extends upwardly 
into the reservoir a su?icient distance to maintain a con 
stant level of ?uid 112 therein. Appropriate openings 
are provided in the piston plates 94 and 95 for slidably 
receiving therethrough the upper end of the ?uid outlet 
pipe 10?. Accordingly, the plates 94 and 95, and the 
pistons 98 held thereby, are movable upwardly and down_ 
wardly within the reservoir 67 by operation of the power 
cylinder 84. The post 78 has a lengthwise slot 110 into 
which a guide pin 111 is slidably received, said guide 
pin being secured to said casing 58 to prevent relative ro 
tation between said post and said casing. 
The reservoir 67 has a circular top wall 113 (FIG 

URES 3 and 6) which is secured to the ?ange 72 of the 
side wall 69 by means of bolts 114. Said‘top wall has 
a central opening 116 (FIGURE 6) which is covered by 
a removable inspection plate 117 secured to the top wall 
by cap screws 118. The top wall 113 has a plurality of 
spaced, cylinder openings 119 which are axially aligned 
with and directly above the pistons 98 when the top wall 
113 is secured to the ?ange 72. A plurality of ?uid 
discharge cylinders 122, each having an annular external 
?ange 123 between the ends thereof, are slidably and re 
spectively received into cylinder openings 119 so that 
the ?anges 123 thereof bear against the upper surface of 
the top wall 113. Each cylinder 122 has a chamber 124 
into which a piston $8 is snugly and slidably receivable. 
Each cylinder 122 has a discharge passageway 126, which 
communicates at its lower end with the chamber 124 
and its upper end with an outlet opening 125 through 
the side wall of said cylinder 122 adjacent to the upper 
end thereof. Each cylinder 122 has at least one inlet 
opening 127 through the side wall thereof which com 
municates with the chamber 124 at a point just above the 
upper end of the piston 98 disposed therein, when said 
piston is in its retracted or lowest position, in this par 
ticular embodiment. 
A plurality of limit bolts 128 (FIGURES 3 and 6‘) 

which have smooth shanks 129 substantially throughout 
the lengths thereof, are slidably received through smooth 
openings 132 in the piston plate 94 for threaded engage 
ment at their upper ends with appropriate threaded open 
ings in the top wall 113. The lower piston plate 95 has 
openings 133 which are axially aligned with the openings 
132 but of larger diameter for clearance reception of the 
heads 134 on the limit bolts 128. Thus, engagement of 
the upper plate 94- with the heads 134 on the limit bolts 
128 positively limits the downward movement of the 
upper piston plate 94. Accordingly, because the pistons 
98 are held with respect to the plate 24 by the plate 95, 
the limit bolts 123 also limit the downward movement of 
the pistons '98 in the cylinders 122. 
An annular clamping plate 136 (FIGURES 3 and 6) 

is secured, as by means of the bolts 137, upon the upper 
surface of, and concentric with, the top wall 113 of the 
reservoir 167. Said clamping plate 13-6 has a plurality 
of cylinder openings 13%; through which the upper ends 
of the cylinders 122 are slidably but snugly received, the 
?anges 123 on said cylinder 122 being clamped between 
the plate 136 and the upper surface of said top wall 113. 
Upwardly extending locating pins 139 are secured to the 
clamping plate 136 and extend upwardly for slidable 
reception into the pilot openings 53 in the lugs 49 of 
the upper ring 26. Resilient bumpers 14-2 are mounted 
upon the upper surface of the clamping plate 136 for 
spacing the ring 26 therefrom. 

Operation 

The sealing apparatus 1% (FIGURES l and 2) is 
capable of support and operation completely independent 
of the ?lling and closing machine 11, with which it is 
illustratively associated in this particular embodiment 
of the invention. However, for convenience in disclosing 
the method of the invention, said sealing apparatus 10 
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is closely associated in structure and operation with the 
capsule ?lling and closing machine 11. Moreover, and 
also for convenience of description, the sealing apparatus 
10 is arranged and constructed for operation with a 
capsule supporting annulus 28 which is specifically de 
signed for use with the capsule ?lling machine 11. How 
ever, it will be understood that the limitations in the con 
struction and operation of the sealing apparatus 10, 
which are imposed by the annulus 28, are for illustrative 
purposes only and are not intended to limit the scope 
of the invention or applicability of the sealing apparatus 
10 with respect to other types of capsule ?lling and/or 
closing machines, and particularly those presently in use. 
Brie?y, with respect to operation, the empty capsules 22 
are properly positioned in the capsule openings in the 
annulus 28 by the positioning head 20, the cap and cup 
portions of each capsule being separated from each other 
into the rings 26 and 27, respectively. Thereafter the 
upper ring 26 is placed upon the sealing apparatus 10 
where a sealing material, such as water or aqueous solu 
tions in the case of water soluble gelatin capsules, is 
applied to the inner surface of each cap portion 30 at 
the same time that the cup portions 29 are being ?lled 
by the hopper 38 with a medicament. Thereafter the 
upper ring 26 is rejoined with the lower ring 27 and the 
two are mounted together upon the discharge device 14 
so that the capsules 22 can ?rst be closed and then dis 
charged from the annulus 28 into the capsule containing 
cabinet 47. 
The operation of the capsule ?lling machine 11, includ 

ing the sealing appaartus 10, which is now considered 
in detail, normally commences by mounting an annulus 
28 upon the support member 34 with the cap supporting 
ring 26 on top of the cup supporting ring 27. The pins 
52 on the lugs 50 of the lower ring 27 are slidably re 
ceived into the openings 53 in the lugs 49 of the upper 
ring 26 to effect a driving engagement between the two 
rings with their capsule openings axially aligned. This 
is accomplished by arranging the annulus 28 upon the 
center member 34 so that the pin 60 is received into the 
pin openings 54- in the lug 50 on the lower ring 27. 
Rotation of the annulus 28 by the support member 34, 
which may be controlled either manually or mechanically 
by the machine 11, causes the upper ring 26 to move 
under the positioning head 20 in which capsules 22 are 
disposed. The positioning head 20 then effects place 
ment of the capsules 22 into the capsule openings 23 in 
the upper ring 26 so that the cup portions 29 of said 
capsules will move down into the capsule openings 24 
in the lower ring 27. 
Means such as a suction device 35 (FIGURE 1) (not 

shown) may be provided in the table structure 17 prefer 
ably below the positioning head 20 for drawing the cup 
portions 29 (FIGURE 5) of the capsules 22 downwardly 
into the openings 24 in the cup supporting ring 27. The 
portions 32 of reduced diameter in the openings 23 
engage the lower open edge of the cap portions 30 and 
prevent them from moving downwardly with the cup 
portions when such suction is applied thereto. Thus, 
the suction means also serves to separate the cup por 
tions from the cap portions within the annulus 28. 

After the annulus 28 has been completely rotated at 
least once beneath the positioning head 26, thereby ?ll 
ing the annulus with capsules, the capsules are inspected 
for proper arrangement. The upper ring 26, which con 
tains the cap portions 30 of said capsules 22, is lifted 
away from the lower ring 27 and placed upon, and con 
centric With, the annular clamping plate 136 on the upper 
surface of the sealing apparatus 10. The ring 26 is 
quickly and properly located with respect to the clamp 
ing plate 136 by means of the pilot pins 139 on said 
clamping plate 136, which are slidably received through 
the openings 53 in the lugs 49 on said ring. In this way, 
the upper ends of the cylinders 122 are aligned with, and 
slidably received into, the lower ends of the openings 23 
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in said ring 26, hence into the cap portions 30 of said 
capsules 22. The lower ring 2'7, which contains the 
cup portions of the capsules 22, is normally placed upon 
the annular support 42 immediately after the upper ring 
26 is removed therefrom. 
The sealing apparatus 10 can be arranged so that its 

operation is manually controlled at the will of an oper 
ator, or is responsive to a function of the machine 11, 
such as a complete rotation of the annular support 42 
with the lower ring 27 thereon. The sealing material 
112 (FIGURES 3 and 6) is applied to the cap portions 
30 of the capsules 22 within the ring 26 by operating 
the power cylinder 84, whether automatically or manual 
ly, so that it effects upward movement of the post 73 
within the guide casing 58, and therefore, simultaneous 
upward movement of the pistons 98 within their respec 
tive cylinders 122. As upward movement of the pistons 
28 commences, the level of the liquid 112 in the cham~ 
bers 124 will be the same as the level of such ?uid within 
the reservoir 67, because of the inlet openings 127 in 
the side walls thereof. Accordingly, by carefully select 
ing the location of the openings 127 and by controlling 
both the level of the liquid 112 within the reservoir 67 
and the upward stroke of the pistons 93, a predetermined 
amount of said liquid can be caused to how through 
the discharge passageways 126 and then sprayed outward 
ly through the outlet openings 125 where it is deposited 
upon the inner surfaces of the cap portions 30 adjacent 
to their lower open edges. _ _ 

During the time the upper ring 26 is in operating posi 
tion on the sealing apparatus 10, the lower ring 27 is 
rotated, either manually or automatically, by the annular 
support 42 so that the lower end of the hopper 33 moves 
along the upper surface of the lower ring 27 and ?lls 
each cup portion 29 with the medicament in said hopper. 
When the ?lling operation is completed, the hopper 38 is 
moved sidewardly away from a position above the lower 
ring 27. The upper ring 26 containing the cap portions 
30 is now removed from the sealing apparatus 10 and 
placed upon the lower ring 27 so that the pins 52 on the 
lugs 50 of the lower ring 27 are slidably received into 
the openings 53 in the lugs 49 of the upper ring 26. In 
this manner, the cap portions 30 in the upper ring are 
placed in proper registry with the cup portions 29 held 
in the lower ring 27. 
The back-up plate 51 on the discharge device 14 is 

now moved upwardly into its FIGURE 1 position. The 
annulus 28, now occupying its broken line position on 
the support 42 as appearing in FIGURE 1, is removed 
from the annular support 42 and mounted in an up 
right position upon the rods 41 in the funnel 46 so that 
the lower surface of the lower ring 27 is facing the dis 
charge head 43 and the discharge pins 48 thereon are 
aligned with the capsule openings 24 in said lower ring. 
The back-up plate 51 is then moved downwardly into 
its position as shown in FIGURE 1A where it substan~ 
tially covers the adjacent surface of the upper ring 26. 
The discharging device 14 is operated so that the head 
43 moves righ-twardly as seen in FIGURE 1A whereby 
the discharge pins 4-8 on the discharge head 43 move 
?rst through the openings 31, thence through the cap 
sule openings 24 in the lower ring 27. Thus, the cap 
sule parts are urged against the back-up plate 51 once 
the cup portions 29 are slidably moved into the cap 
portions 39, as shown in FIGURE 5A. The softened 
parts of the cap portions thereby come into contact with 
the outer surface of the cup portions to form a bond 
etween the associated cap and cup portions. The head 

43 is then returned leftwardly (as appearing in FIGURE 
1A) to the position shown in FIGURE 1A and the an 
nulus 28 is manually moved leftwardly against the pins 
48. The pins 48 move the capsules out of their respec 
tive openings 23 and 24 from whence they fall down 
wardly through the guide funnel 46 into the capsule re 
ceiving cabinet 47. 
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The sealing material may effect a bond between the 
cap and the cup portions of the capsules 22 either quickly 
or slowly depending upon the nature of the materials in 
volved. Moreover, the bonding may occur at one or 
more than one point between the overlapped cap and 
cup portions of the capsule or, under some circum 
stances, may be substantially continuous, whereby a sub 
stantially complete seal is formed. Obviously, these 
variations may be provided by appropriate arrangement 
of the outlets 125 from the discharge passageway 126 
through the upper ends of the cylinders 122. 
When the capsules 22 have been thusly discharged 

from the annulus 28, said annulus may be rel loved from 
the discharge device 14 and placed upon the support 
member 34? for re-engagernent thereby so that the complete 
?lling and sealing cycle can be repeated and in the same 
manner as set forth above. 

It will be apparent that after the sealing liquid has 
been applied to the caps 35 by the sealing apparatus 1%}, 
the power cylinder 8-4 can be operated to move the pis 
tons 98 downwardly within their respective cylinders 122 
so that liquid can enter through the inlet openings 127 
and re?ll the chambers 124. The sealing liquid thus 
moved from the reservoir 27 into the cylinders 122 is 
replaced by the inlet pipe 1118 until the level of ?uid in 
the reservoir 67 returns to the level of the upper end 
of the over?ow pipe 10%. ' 

If it becomes desirable to examine the contents of the 
reservoir 67, such can be quickly and easily accomplished 
by removing the cap screws 118 (FTGURE 6) whereby 
the inspection plate 117 can be removed from its position 
covering the inspection opening 116 in the top wall 113. 
By removing bolts 114 in the edge of the top wall 113 
and the bolt 166 (FIGURE 3), which can be easily 
reached when the inspection plate 117 is removed, the 
entire piston and cylinder assembly including the piston 
plates 94 and 95, the top wall 113 and the clamping plate 
136 can be removed as a unit from within and upon the 
reservoir 67. By removing the bolts 1112, the lower plate 
95 can be removed from the upper plate 914, after which 
all of the pistons 93 can be removed by sliding them 
through the openings 97 away from their respective cylin 
ders 122. The piston plate 94, either with or without 
the pistons Q8 and plate 95, can be disconnected from 
the top wall 113 by removing the limit bolts 128 there 
from. 

If it is desirable to examine the cylinders 12?. only, such 
can be effected by removing the bolts 137 (FIGURE 6) 
so that the clamping plate 156 can be removed from the 
top wall 113. Thereafter, the individual cylinders 122 
can be lifted upwardly from the top plate 113 while slid 
ing through the cylinder openings 119 therein. This 
arrangement permits quick and easy removal of a cylinder 
122 which is not operating properly. Moreover, it pro 
vides a means of permitting the cleaning of the cylin 
ders and their outlet openings from time to time to in 
sure uniform operation thereof without necessitating the 
disassembly of the entire sealing apparatus. 
The amount of ?uid moved through the discharge 

passageway 126 and thereby dispensed from each cylinder 
122 can be controlled by controlling the level of the 
sealing liquid within the reservoir 67, hence, by con 
trolling the position of the upper end of the outlet or 
over?ow pipe 1119 within the reservoir 67. The amount 
of sealing liquid dispensed from each cylinder 122 can 
also be controlled by the stroke of the pistons £8, par 
ticularly above the inlet openings 127 in the side walls 
thereof, which combine with the liquid level in the reser 
voir to determine the amount of ?uid trapped in the cylin 
der for discharge through the passageway 126. The 
stroke of the pistons can be changed by adjustment 
of the control screws 89, which are secured to, and con 
trol the upward movement of, the post 78, hence of the 
pistons 93, with respect to the casing 53 and cylinders 
122, respectively. 
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1% 
Alternate Construction . 

The modi?ed sealing apparatus 151 (FIGURE 7) in 
cludes a cup-shaped reservoir 152 having a bottom wall 
153 and top wall 154-, which may be rigidly secured with 
respect to the ?anged side wall 156 in substantially the 
same manner as set forth above with respect to the cor 
responding parts in the sealing apparatus 11}. The bot 
tom wall 153 and top wall 15-4 have central, concentric 
openings 157 and 158 through which a guide casing 155 
extends in snug, sealed relationship. A post 162 is slid 
ably disposed Within the casing 159 for movement lengtl — 
wise thereof by any suitable means, such as the power 
cylinder 184- shown in FIGURE 1. 
The top wall 154 (FIGURE 7) of said reservoir 152 

has a plurality of cylinder openings 163 in each of which 
is disposed an upwardly opening cylinder 164 which ex 
tends downwardly into the liquid 166 within the reservoir 
152. An outlet or overflow pipe 167 maintains a con 
stant level of the liquid 166 within the reservoir 152 
which ?uid enters the reservoir through the inlet pipe 
168. Each cylinder 164 (FIGURE 8) has an inlet open 
ing ‘169 through the side wall thereof spaced somewhat 
below the upper level of the liquid 166 in the reservoir. 
A piston 171 (FIGURE 8) is slidably disposed within 

each cylinder 164 and has an annular external ?ange 172 
between the upper and lower ends thereof. Resilient 
means, such as the spiral springs 173, is slidably disposed 
around each piston 171 between the ?ange 172 and the 
upper, ?anged end of the cylinder 164 associated there 
with. The piston 171 has a central discharge passageway 
174 which communicates at its lower end with the cham 
ber 175 in the cylinder 164 and extends through the side 
wall of the piston 171 near the upper end thereof. Thus, 
as the piston 171 is moved downwardly into the chamber 
175, sealing liquid disposed therein is forced upwardly 
through the discharge passageway 174 and thence out 
wardly through the sidewall of the piston 171 near the 
upper end thereof. 
A piston actuating plate 176 (FIGURE 7) has a 

plurality of piston openings 177 therethrough for receiving 
simultaneously the upper ends of all of the pistons 171 
sup-ported upon the top wall 154 of the reservoir 152 by 
means of the springs 173. A plurality of limit bolts 17S 
vare slidably received through bolt openings 179 in the 
piston actuating plate 176 and threadedly engaged with 
threaded openings in the top wall 154. The bolts 178 
have heads 181 which engage, and limit the upward move 
ment of, the actuating plate 176 against the contrary urg 
ing of the springs 173 which are held under compression 
by and between the plate 176 and the top wall 154. The 
springs 173 are selected so that they are under compres 
sion at all times when the limit bolts 178 are properly 
adjusted with respect to the top wall 154. 

A support plate 182 (FIGURE 7), which is secured to 
the upper end of the post 162 by the bolt 1253, is arranged 
for engaging the upper surface of the actuating plate 176 
and elfecting downward movement thereof with respect 
to the guide casing 159 in response to downward move 
ment of the post 162. . 
A pair of pilot pins 134 are supported upon, and ex 

tend upwardly from, the support plate 182 for reception 
into pin openings 186 in the lugs 187, which extend 
radially inwardly from the cap supporting ring 188 of 
an annulus, such as that shown at23 in FIGURE 1. The 
cap supporting ring 183 may be substantially identical in 
structure and operation to the cap supporting ring 26 of 
the annulus 23. That is, it has a plurality of openings 
18? into which cap portions 39a of ingestible capsules, 
such as the capsule 22 shown in ‘FIGURE 5A, are re 
ceived and supported. Accordingly, when the lugs 187 
on the cap ring 188 are engaged by the pilot pins 184, 
the cap openings 189 in said ring 188 are exactly and ac 
curately aligned with the upper ends of the pistons 171, 
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which upper ends extend above the upper surface of the 
piston actuating plate 176. 
The thickness of the support plate 182 is preferably se 

lected so that said support plate engages the upper surface 
of the actuating plate 175 when the upper ends of the pis 
tons 171 are properly inserted into the caps 30a disposed 
within the cap openings 189. Accordingly, subsequent 
downward movement of the post 162 operates through the 
support plate 182 to drive the actuating plate 176 down 
wardly, which results in simultaneous downward move 
ment of all of the pistons 171. Such downward move 
ment of the pistons 171 causes the sealing liquid trapped 
within the chambers 175 ‘below the pistons 171 to move 
up the discharge passageway 174 and thence sidewardly 
above the actuating plate 176 against the inside wall of 
the caps 30a held by the cap ring 188. 

Generally speaking, the operation of the modi?ed seal~ 
ing apparatus 151 is similar to that set forth above with 
respect to the sealing apparatus 10. That is, a cap ring 
188 having a plurality of capsule caps 30a supported there 
in is mounted upon the support plate 182 so that the pilot 
pins 184 extend through the pin openings 186 in the lugs 
187, thereby properly aligning said caps with the upper 
ends of the pistons 171. The post 162 is then moved 
downwardly so that the upper ends of the pistons 171 are 
slidably received into the cap portions 300 after which the 
pistons 171 are moved downwardly into the chambers 175, 
against contrary urging by the springs 173. The sealing 
liquid 166, which is trapped within the chambers 175 
(FIGURE 8) below said pistons, moves upwardly and 
outwardly through the discharge passageway 174 against 
the inside surface of the caps 30a adjacent to their lower 
open ends. The cap ring 188 is then removed from the 
support plate 182 and placed upon means, such as the cup 
supporting ring 27 (FIGURE 5), in order to perform fur 
ther operations, substantially as set forth above with re 
spect to the annulus 28. 
The apparatuses 10 and 151 have both been designed 

for the purpose of applying a liquid sealing material to 
the caps 30 and 30a, respectively. However, both of said 
apparatuses can be modi?ed to apply sealing materials in 
other forms, such as gases or powdered solids, to said caps 
for the purpose of effecting the bond between the caps and 
cups. Moreover, it may be acceptable under some cir 
cumstances, particularly in the broader method aspects of 
the invention, to apply such sealing materials to the outer 
surface of the cup in addition to or instead of the inner 
surface of the cap. 
Throughout the foregoing description and in the fol 

lowing claims the terms “sealing material” or “bonding 
material” has been freely used. It should be clearly rec 
ognized that insofar as either the method or machine is 
concerned, it does not matter whether such sealing mate 
rial is an adhesive or is a solvent for the capsule material, 
as water for a gelatin capsule. Hence, either of said terms 
and derivatives thereof shall be understood as including 
all acceptable materials or agents, whether adhesives, sol 
vents or other, for causing said capsule parts to adhere 
together. 

It will be recognized from the above description of se 
lected embodiments of the invention that the method of 
the invention can be practiced by a variety of different spe 
ci?c sealing apparatuses. Moreover, the mechanical im 
provements of the invention can be embodied in a variety 
of different structures. Thus, although selected embodi 
ments of the invention have been disclosed in detail above 
for illustrative purposes, it will be understood that varia 
tions or modi?cations of such disclosure, which lie within 
the scope of the appended claims, are fully contemplated. 
What is claimed is: 
1. In a process for ?lling with a substance and sealing 

a Plurality of capsules, each capsule having a cup portion 
and a cap portion into which said cup portion is telescopi 
cally receivable, the steps including: supporting a plural 
ity of said cup portions in upwardly opening position; sup 
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12 
porting a plurality of said cap portions in downwardly 
opening position and in exact geometrical correspondence 
to said cup portions; ?lling said cup portions with said sub‘ 
stance; introducing a sealing material applicator simulta~ 
neously into each of said cap portions and therewith ap 
plying sealing mateiral to the inner surface of said cap 
portions; separating said cap portions and said applicators; 
aligning the ?lled cup portions and the treated cap por 
tions and causing said cup portions to enter said cap por 
tions, the sealing material on the inner surface of each cap 
portion contacting the outer surface of the corresponding 
cup portion, whereby said cap portion and said cup por 
tion are secured with respect to each other. 

2. In a process for ?lling with a substance and com 
pleting the assembly simultaneously of a plurality of 
similar capsules, each capsule having a cup portion and 
a cap portion into which said cup portion is telescopically 
receivable, the steps including; supporting a plurality of 
said cup portions in upwardly opening positions with the 
rims of said cup portions closely adjacent to a substan 
tially horizontal plane; locating a supply of said substance 
adjacent to and above said plane, e?ecting movement of 
said substance in separate increments into said respective 
cup portions; supporting a plurality of said cap portions 
in downwardly opening positions, the relative locations 
of said cap portions being in the same pattern as the 
relative locations of said cup portions; simultaneously 
causing said cap portions to cover respectively a plurality 
of sealing material applicators; and thereby applying seal 
ing material to the inner surface of each cap portion near 
the lower edge thereof; separating said cap portions from 
said applicators; axially aligning said ?lled cup portions 
below respective ones of the treated cap portions and 
causing said cup portions to enter said cap portions, the 
sealing material on the inner surface of each cap portion 
contacting the outer surface of the corresponding cup 
portion, whereby said cap portions and said cup portions 
are secured with respect to each other. 

3. In a process for ?lling with a substance and corn 
pleting the assembly simultaneously of a plurality of 
similar capsules, each capsule having a cup portion and 
a cap portion into which said cup portion is telescopically 
receivable, the steps including: supporting a plurality of 
said cup portions in upwardly opening positions with the 
rims of said cup portions closely adjacent to a substantially 
horizontal plane; locating a supply of said substance ad 
jacent to and above said plane, effecting movement of said 
substance in separate increments into said respective cup 
portions; supporting a plurality of said cap portions above 
said plane in downwardly opening positions, the relative 
locations of said cap portions being in the same pattern 
as the relative locations of said cup portions; simultane 
ously causing said cap portions to telescope respectively a 
plurality of sealing material applicators and utilizing said 
applicators simultaneously for applying sealing material to 
the inner surface of each cap portion near the lower edge 
thereof; separating said cap portions from said applicators; 
moving said cap portions relative to said cup portions 
and parallel with said plane for axially aligning said ?lled 
cup portions below respective ones of the treated cap 
portions and then moving one of said cup portions and 
said cap portions axially for causing said cup portions 
to enter said cap portions, the sealing material on the 
inner surface of each cap portion contacting the outer 
surface of the corresponding cup portion, whereby said 
cap portions and said cup portions are secured with re 
spect to each other. 

4. In a process for ?lling with a substance and complet 
ing the assembly simultaneously of a plurality of similar 
capsules, each capsule having a cup portion and a cap 
portion into which said cup portions is telescopically 
receivable, the steps including: supporting a plurality of 
said cup portions in upwardly opening positions with the 
rims of said cup portions closely adjacent to a substan 
tially horizontal plane; locating a supply of said substance 
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adjacent to said above said plane, e?ecting movement of 
said substance in separate increments into said respective 
cup portions; supporting a plurality of said cap portions 
in downwardly opening positions, the relative locations of 
said cap portions being in the same pattern as the relative 
locations of said cup portions; simultaneously causing a 
plurality of sealing material applicators to telescope, re 
spectively, one plurality of said said portions and utilizing 
said applicators simultaneously for applying sealing ma 
terial to a surface of said portions in said one plurality 
near the rim thereof; separating said one plurality of por 
tions from said applicators; axially aligning said ?lled cup 
portions below respective ones of said cap portions and 
then moving said portions axially toward each other for 
causing said cup portions to enter said cap portions, the 
sealing material on the surface of said one plurality of 
said portions contacting adjacent surfaces of the other 
plurality of said portions whereby said cap portions and 
said cup portions are secured with respect to each other. 

5. In a process for ?lling with a substance and sealing 
a plurality of capsules, each capsule having a cup portion 
and a cap portion, said cup portions and said cap por 
tions being open at one end, the steps including: support 
ing a plurality of said cup portions separate from a corre 
sponding number of said cap members with said cup por 
tions and said cap portions being arranged in the same 
geometrical pattern; ?lling said cup portions with said 
substance while said cup portions are maintained in said 
pattern; applying a sealing material onto the inside wall 
of said cap portions adjacent the open end thereof while 
said cap portions are maintained in said pattern; axially 
aligning said cup portions and cap portions with their 
open ends facing each other and then telescoping same on 
each other so that the portion of the side wall of each 
of said cap portions on which said sealing material has 
been placed is disposed adjacent and opposing the side wall 
of the corresponding cup portion whereby said cap por 
tions become secured to said cup portions. 

6. ‘In a process for ?lling with a substance and sealing 
simultaneously a plurality of capsules, each capsule hav 
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ing a cup portion and a cap portion which are open at one 
end of each, the steps including: 

supporting a plurality of the cup portions in upwardly 
opening positions and in a predetermined relative 
arrangement, so that their open ends are substantial 
ly adjacent a substantially horizontal plane; 

?lling said cup portions with said substance while said 
cup portions are maintained in their predetermined 
pattern; 

supporting a plurality of cap portions in the same 
pattern as said relative arrangement of said cup por 
tions, said cap portions being positioned with their 
open ends facing in the same direction and for sub 
stantially simultaneous engagement with said cup 
portions; 

applying a sealing material onto the side wall of each 
cap portion adjacent the open end thereof While said 
cap portions are maintained in said pattern and sepa— 
rated from said cup portions; 

axially aligning said cup portions and said cap portions 
with their open ends facing each other; 

elfecting simultaneous relative movement of said cap 
portions and said cup portions toward each other, 
during which said substance remains in said cup por 
tions, so that the portion of the side wall of each 
cap portion on which said sealing material has been 
placed is disposed adjacent to and in overlapping 
relation with the side Wall of the corresponding cup 
portion whereby said cap portions become secured to 
said cup portions. 
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