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This invention relates generally to drying sys- Serial No. 153,806, ?led December 10, 1926 now 
tems and has particular reference to improve- Patent No. 1,787,777 wherein the process of 

‘ ments in the method and apparatus for drying making the capsules from dipping the forming 

it 

2% 

capsules. pins or dies, corresponding respectively to the 
The present invention contemplates a capsule body and cap portions of the capsule, to the “0 

drying system capable for use in connection with trimming and joining operations is a continu 
machines wherein the process of making the ous and thoroughly automatic one. Thus, it 
capsules from the dipping to the joining opera- will be observed that the capacity of apparatus 
tions is a continuous and thoroughly automatic of the foregoing type depends largely upon the 
one, and to this end (the invention) consists in system of drying employed since it is essential 65 
providing a system of the type speci?ed above that the cooperating capsule parts be dried to 
Capable of drying the capsules more uniformly the proper degree of hardness prior to being 
to the proper degree of hardness and Capable of introduced to the trimming and joining mecha 
accomplishing this result more expediently, nisms, 
rendering it possible to operate the capsule mak- One method of drying which is disclosed in 70 
ing apparatus at substantially full capacity with the above identi?ed co-pending application is 
the result that production is materially in- to circulate warm air through an elongated 
creased. chamber and advance the capsule parts through 
This invention provides for drying the 0943- the chamber prior to introducing the same to 

Sules more uniformly and more expediehtly by the trimming mechanism. While the foregoing 5 
insuring a circulation of air around each indi- method of drying is simple in operation, it is 
vidual Capsule Part and by directing a stream of objectionable not only from the standpoint of 
air against each part at the point containing the time interval required between the dipping 

_ the most moisture which, as will be more fully and trimming operations to dry the capsules, 

0 

hereinafter set forth, is usually the sealed end but also due to the fact that the warm air is 30 
portions of the parts. directed against only one side of the capsules 
Another advantageous feature of this inven- with the result that the latter are not uniformly 

tion which contributes materially to the reduc- dried. In this connection it is to be noted that 
tion in time required to dry the capsules re- in order to obtain satisfactory results and elim 
sides in the method of heating the latter as they inate waste, the capsules must not only be uni- 35 
are advanced from the dipping to the joining formly dried, but also dried to the proper degree 
mechanisms. The particular method of heating of hardness since if the capsules are not dried 
employed, as well as the apparatus utilized for suf?ciently, the same will be too soft and have 
accomplishing the same will be made more ap- a tendency to collapse upon being stripped from 

5 parent as this description proceeds, especially the forming pins while on the other hand if the 90 
- when considered in connection with the accom- capsules are dried too thoroughly, the same will 

0 

panymg drawings, wherein; he brittle and have a tendency to crack or break 
Figure 1 is a side elevational view of a capsule during subsequent ‘handling thereof. Thus, it 

drying System constructed in accordance with will be observed that the efficiency of the process 
this invention. of manufacturing capsules depends to a large 95 
Figure 2 is a top plan view of the construction extent upon the menner_in Which the cooperat 

shown in Figure 1. ing capsule parts are dried since if the capsule 
Figure .3 is a sectional view taken substantially Darts arehot properly dried, the Operation of 

on the line 3-3 of Figure 1. And the remaining steps in the process is mate 
" " * Figure 4 is a detail view of one of the capsule l‘lelly affected; ‘ . 100 

forming pins showing a capsule part in as- In Way of illustrating the problems involved 
sembled relation therewith. in Properly drying Capsules, reference is made 

0 

- r '11 ca “leg to be to Figure 4 of the drawings wherein there is 
prggrllltiytggsgggzmmgg (geylusid agsa, separate illustrated in cross-section‘a die 10 having a 
unit independent of the capsule making 943mm- capsule part thereon. It will be observed from 105 
tus, nevertheless, for the purpose of illustration the aforesald ?gure that the cross-sectional area 
I have shown my improved drying system as of the capsule parts vary having the greater 
used in connection with apparatus similar in amount of. gelatm s0111t10n at the tops of the 
basic design and in operation to the apparatus forming pins or dies and gradually. tapering 
illustrated in the Colton co-pending application down the sides of the latter. Thus, 1t Will be 110 



10 

20> 

25 

40 

45 

50 

55 

60 

65 

70 

75 

2 
apparent that unless extreme care is taken in 
drying the capsule parts the lower portions 
thereof containing the least'moisture will have 
a tendency to dry too thoroughly and become 
brittle, while the upper portions containing a 
relatively great amount of moisture will have 
a tendency to remain soft with the result that 
the same are liable to collapse when stripped 
from the pins. Another thing that must be 
taken into consideration in drying the capsule 
parts is the temperature of the forming pins or 
dies since if the latter are subjected to too great 
a temperature during the drying process and 
have not cooled suil‘iciently prior to again being 
dipped into the gelatin solution, the required 
amount of the latter will not adhere to the 
forming pins with the result that the capsule 
part formed thereby will be too thin necessitat 
ing scrapping the same. 
The present invention contemplates eliminat 

ing the- objections and solving the problems 
specified above by subjecting the capsule parts 
to progressively increasing temperatures until 
the same approach the trimming and joining 
mechanisms at which time the temperature is 
appreciably lowered so as to cool the pins to 
the proper temperature prior to dipping the 
same in the gelatin solution. Moreover, with 
the present systemof drying, the heated air is 
directed upon the top or sealed end of each 
capsule with the result that the latter will be 
uniformly dried irrespective of variations in the 
cross-sectional area thereof as stated above. 
In detail, I have shown in Figure 1 a drying 

system 11 comprising laterally spaced upper 
track assemblies 12 and 13 formed of track sec 
tions 14 spaced laterally apart a sui?cient dis 
tance to support the forming pin bars 15 and 16 
as shown in Figure 2 of the drawings. The for 
ward ends 17 of the track assemblies 12- and 13 
are preferably positioned in operative relation to 
the dipping mechanism (not shown) of the 
capsule forming apparatus for receiving the pin 
bars after the pins carried thereby have been 
dipped in the gelatin solution. The construc 
tion is such that the pins corresponding to the 
body portions of the capsule are deposited upon 
the track assembly 12, while the pins corre 
sponding to the cap portions of the capsules are 
deposited upon the track 13. The pin support 
ing bars 15 and 16 preferably extend transversely 
of the track assemblies 12 and 13 and are ad 
vanced along the latter by the preceding pin 
bars by a step-by-step movement. In other 
words, when a group of pin bars are deposited 
upon the track assemblies 12 and 13, all of the 
pin bars resting upon the said track sections 
are advanced a distance depending upon the; 
number of pin bars deposited upon the track 
sections. When the pin bars reach the ‘rear 
ends 18 of the track assemblies 12 and 13, they 
are deposited upon a suitable transfer platform 
19 and moved downwardly into alignment with 
a second set of track assemblies 20 and 21 dis 
posed below the track assemblies 12 and 13 and 
extending forwardly from the rear ends 18 of 
the latter to a point adjacent the trimming and 
joining mechanisms forming no part of the pres 
ent invention and accordingly are not shown 
herein. For moving the pin bars from the 
transfer platform upon the lower track assem 
blies 20 and 21, I provide suitable pusher bars 
22 operable in timed relation to the operation 
of the platform to engage the pin bars and 
transfer the same from the platform to the 

1,978,829 
lower track assemblies 20 and 21. Thus, it will 
be observed that after the pins carried by the 
bars have been dipped in the gelatin solution, 
they are caused to move along the track assem 
blies hereinbefore set forth prior to being intro 
duced to the trimming and joining mechanisms. 
In order to insure proper drying of the capsule 

parts carried by the pins prior to being intro 
duced to the trimming mechanism, a plurality 
of independent hood members or chambers 23 
are disposed above the upper and lower track 
assemblies in juxtaposition to each other. While 
the particular number of hoods or chambers 
employed has no direct bearing upon the pres 
ent invention, nevertheless, for the purposeof 
illustration, I have shown ?ve pairs of separate 
hood members 24, 25, 26, 27 and 28. As shown 
in Figure 1, ‘the hood members 24, 25 and 26 
are supported above the upper track assemblies 
12 and 13, while the lower hood members 27 and 
28 are supported above the lower track assem 
blies 21 and 22. Eachof the hood members 
23 are of a box-like construction having top, 
bottom and side walls 29, 30 and 31, respectively, 
preferably formed of sheet metal or other suit 
able material. The hood members are supported 
above the track assemblies in such a manner 
that the bottom walls 31 thereof are spaced a 
slight distance above the tops of the pins car 
ried by the pin bars and are provided with 
a series of openings 32 spaced from each other 
a distance corresponding to the distance be 
tween the pins carried by the pin bars with the 
result that the capsule parts carried by the pins 
assume positions during the interval of rest in 
direct vertical alignment with the openings 32. 
As shown particularly in Figure 1, each of 

the hood members 23 are adapted to communi 
cate with a suitable source of preheated air 
under pressure with the result that the air 
upon entering the hoods is directed through the 
openings 32 in the bottom walls thereof upon 
the capsule parts. In this connection it is to 
be noted that since the number of openings 
32 correspond to the number of forming pins 
carrying the capsule parts and since the open 
ings 32 are arranged directly above each of the 
pins, a separate stream of air will be directed 
against the top of each individual capsule part. 
As previously stated, this arrangement is of 
primary importance since the top or sealed end 
portions of the capsule parts are usually con 
siderably greater in cross-sectional area than 
the lower end portions and as a consequence it 
is desirable to concentrate the greater amount 
of heat upon the sealed end portions of the cap 
sule parts. Moreover, with the above system 
of drying all portions of the annular side walls 
of the capsule parts receive substantially the 
same amount of air since the latter in striking 
the sealed end portions of the parts is de?ected 
outwardly against the side walls of adjacent 
capsule parts. Thus, it will be observed that 
with the foregoing system of drying, the cap 
sules are not only expediently dried, but are 
dried uniformly. 
In utilizing preheated air for drying the cap 

sule parts, extreme care must be taken in con 
trolling the temperature of the air since if 
the capsule parts are subjected to too great a 
temperature immediately after leaving the dip 
ping mechanism, the gelatin solution is liable 
to melt and ?ow oif of the pins. As a con 
sequence, the hoods 24 adjacent the forward 
ends of the track assemblies 12 and 13 are pref 
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erably supplied with air heated to substantially 
room temperature.' For accomplishing this re 
sult air from the room may be blown directly 
into the hoods 24 by a suitable blower (not' 
shown) or, as shown in Figure 1, the hoods 24 
may be connected by means of a suitable pipe 
33 having one end communicating with the hood 
members 24 and thev opposite end communicat 
ing with the room conditioning system illus 
trated generally by the reference character 34. 
The next adjacent hood members 25 and 26 are 
supplied with air by a suitable blower system 
35 adapted to withdraw the air from the room 
and discharge the same into the main supply 
pipe 36. The main supply pipe 36 is provided 
with suitable branch pipes 3'7 and 38 adapted to 
move with the hood members 25 and 26, respec 
tively, as shown in Figure 2 of the drawings. 
Each of the branch pipes 37 and 38 are equipped 
with thermostatically controlled heaters 39 and 
40, respectively, for heating the air prior to dis 
charging the same into the hood members 25 and 
26. The thermostat controlling the heater 39 
is preferably set to heat the air discharged into 
the hood members 25 to a temperature slightly 
above the temperature of the air discharged 
into the hood members 24. The thermostat 
controlling the heater 40, on the other hand, 

- is set to heat the air discharged into the hood 
30 

35 

4.0 

60 
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members 26 to a greater degree than the air 
discharged into the hood members 25. The 
hood members 27 upon the rear end portions of 
the track assemblies 20 and 21 are preferably 
supplied with air by a separate blower unit 41 
similar in construction to the blower unit 35 
with the exception that the main supply pipe 
42 is provided with a thermostatically controlled 
heater 43 set to heat the air discharged into 
the hood members 27 to a greater degree than 
the air discharged into either of the hood mem 
bers aforesaid. Thus, from the foregoing it 
will be observed that as the capsule parts are 
advanced beneath the hood members 24, 25, 26 
and 27 along the upper and lower track as 
semblies, the same are subjected to progres 
sively increasing temperatures. 
As will be observed from Figure 1 of the 

drawings, the hood members 28 adjacent the 
trimming mechanism (not shown) are supplied 
with air by means of the supply pipe 44 having 
one end communicating with the hood members 
28 and the opposite end communicating with the 
room conditioning system 34. Thus, it will be 
observed that the hood members 28 are sup 
plied with air from the same source as the hood 
members 24 with the result that the tempera 
ture within the hood members 28 will substan 
tially correspond to room temperature. The ar 
rangement is such as to. cool the forming pins 
prior to the same reaching the dipping mech 
anism so that the required amount of the gela 
tin solution will adhere to the pins. 
What I claim as my invention is: 
1. In apparatus for drying capsule parts and 

the like, the combination of means for support 
ing the capsule parts in spaced relation to each. 
other with their closed end portions uppermost, 
and means for discharging a ?ne stream of dry 
ing ?uid upon vthe closed end portions of each 
individual capsule part whereby the closed end 
portions are dried to a greater extent than the 
open end portions. 

2. In apparatus, for drying capsule parts the 
combination with means for supporting a plu 
rality of capsule parts to be dried in spaced 

3 
relation to each other, of a plate disposed to one 
side of the capsule parts having openings there- ' 
in of an area not substantially larger than said 
capsule parts and spaced from each other a 
distance corresponding to the spacing of said 
capsule parts on? the support whereby each open 
ing arranged in direct alignment with the ' 
closed end of one of the capsule parts, and 
means for discharging a drying ?uid through 
the openings whereby a stream of ?uid is dis 
charged directly upon the closed end of each 
individual capsule part to- be dried. 

3. In apparatus for drying capsule parts and 
the like, the combination of means for sup. 
porting the capsule parts in spaced relation to 
each other, a plate disposed to one side of the 
said parts and having spaced openings there 
through in alignment with the closed end of said 
capsule parts and smaller in size than said cap 
sule parts, means for advancing the said parts 
along'said supporting means by a step-by-step 
movement substantially equal‘. to the distance 
between the. openings, and means for discharg 
ing a drying ?uid through said openings where 
by the closed end of each capsule part is sub 
jected to the direct action of ,an individual 
stream of drying ?uid. “ 

4. In apparatus, for drying capsule parts the 
combination of means for advancing a plurality 

98 

100 

of capsule parts to be dried along a predeter- 105 
mined path by a step-by-step movement, and 
means for discharging individual streams of 
drying ?uid upon each capsule part during the 
course of travel of the same, and means forv 
heating the streams of air to different prede~ 1 
termined temperatures, whereby each capsule 
part is subjected to varying temperatures dur 
ing the course of travel thereof. 

5. An apparatus for drying capsules compris 
ing capsule carrying means and means for caus- 1 
ing acurrent of drying ?uid of smaller cross 
sectional size than said capsule to strike the 
closed end of said capsule and ?ow around the , 
same toward the open end thereof whereby a 
differential drying effect is obtained. 1 

6. An apparatus for drying capsules compris 
ing a conveyer for supporting a plurality of 
capsules, means for intermittently advancing. 
said conveyer, a series of hoods extending over 
portions of said conveyer, means for supplying 
drying ?uid to said hoods, perforated baiiies in 
said hoods closely spaced to said capsules and 
having perforations corresponding to each of the 
capsules and aligned with respect thereto and 

10 

1B 

20 

125 

means for increasing the temperature of the 130 
drying ?uid supplied to successive hoods in the 
direction of advancement of said conveyer. 

7. The step in the method of drying capsule 
parts comprising directing upon the closed end 
of each capsule part an individual stream of dry- 135 
ing ?uid of cross-sectional area less than said 
capsule part. . 

8; That step in the method of drying capsule 
parts which consists in discharging upon the 
sealed end ‘portion of each capsule part an in- 1 
dividual stream of preheated ?uid of cross-sec 
tional'area less than said capsule part. 

9. In the method of manufacturing capsules 
by dipping a mold into soluble gelatin, the step 

40 

of diiferentially drying the capsule on the mold 145 
comprising the directing onto the closed end of 
the capsule a stream of drying ?uid of smaller 
area than said capsule and permitting the same 
to ?ow around said closed end and longitudinally 
toward the open end whereby a greater drying 15° 
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eifect is obtained at the closed end of the cap 
sule than at the open end thereof. 

10. The method of drying a capsule compris 
ing directing a stream'of drying ?uid of smaller 
area‘ than said capsule on the closed end of the 
same in an axial direction and causing the 
stream to ?ow around the sides of said capsule, 
thereby imparting a di?‘erential drying e?ect. 

11. The method of drying a plurality of cap 
sules comprising directing a plurality of indi 
vidual streams of drying ?uid, each of area less 
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than a capsule against the closed ends of said 
capsules and causing the individual streams to 
?ow around the sides ‘of said capsules toward 
the open ends thereof and intermittently ad 
vancing said plurality of capsules with respect 
to said streams to align said capsules with a 
di?erent set of streams and increasing the tem 
perature of the streams of‘ drying fluid in the 
direction of advancement of said capsules. 
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