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o the gelatin was reduced to the molten state.

- - the water content to the desired amount.

Patented Feb, 17, 1053

NITED s TAT ES

2,628,916

PATENT OFFICE

2 628 916

PROCESS OF PREPARING MOLTEN GELATIN o
. " SOLUTION -

_J ohn Ottu Scherer Detrmt Mmh., ass:gnor to
- 'R.P. Scherer Corporatwn Detrmt Mlch.,a cor-
poratmn of Michigan -

Orlgmal apphcatlon July 30 1943 Serlal No.

- 496,817,

1949 Serial No. 89,738

o 6 Clalms.-
- This invention relates ‘to improvements in the_
"-_f'-'pmcess of - preparing molten gelatin solutions.
It is'a division of my United States application,

~Serial No. 496,817, filed July 30, 1943, now aban-~ |

dcmed
. An object is- ts prowde ary 1mproved process of

Tromair bubbles.
- ‘More: particuIarly the mvention relates to the

: ‘relatively viscous and which are suitable for the
‘casting of bands or ribbons such as are employed
~in ‘the fabrlcatmn of hermetlcally sealed gelatm

~ capsules.

A further ob;lect is to pmwde an 1mproved

. jprr:.u:ess whereby gelatin solutions having the de-

~sired characteristics may be prepared quickly,
cheaply and with the minimum of attention on
_'the partof the operator,

 Another obJect is to provide 1mprovements in

_' *method of preparing gelatin solutions through

(Cl 106—-—135 )

. prepamng a molten gelatin solution of the desired
| '..'-:esmposmwn and consmtency and relatwely free |

Divided and this applmatlon April 4' '-

_to;praduce- %) '-s-mooth' homogeneous solution. - It

is not satisfactory to fuse dry gelatin flakes to
a. molten mass because of the danger of burning

the gelatin. To accomplish such regquires very

careful -attention and a considerable length of

time because of heat contrel required. TFurther-
‘more, g gelatin solution which is sufficiently vis-
- cous for the specific purpose hereinabove men-
| 1'0_ tioned is, because of such. v1sc051ty, very slow to

- ',preparatmn of melten gelatin solutmns which are

release contamed air and ‘a substantial ‘time

period is required to get the air out of the solution.

This invention is deslgned to overcome the

disadvantages exemplified in the two practices

hereinabove discussed and to provide a gelatin

15
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“the employment of which the operatwn may be

. carried out with the minimum of possibility of |
“injury tothe gelatin.,

Heretofore one practlce of preparmﬂ' a molten
jgelatm solution has been to soak dry gelatm'
- flakes in a- mixture of cold water and glycerin of

‘the proportions. desired in the finished solution
- .and thereafter to heat the soaked gelatin mass
in.a double boiler type of heating apparatus untll

;gelatin was then allowed to stand for the neces-_

. sary period of time for the air bubbles to. pass off
o __'Whlch time period might be 24 to 48 hours.
' Another practice has been to soak gelatin flakes

- in a mixture of glycerin and cold water but with

*-“‘the water present in an amount in excess of that

25 ."sultable for the carrying out of the invention.

solution of the required "characterlstlcs quwkly --
and economically.

The apparatus d1sclosed in the dramng is ap-— .

carrymg outof the process |
‘Other “objects, advantages and merltormus |

features will more fully appear from the following

description, appended clalms and accompanymg |

drawing wherein:

Figure 1is a ve—rtmal sectmn through apparatus '

Flgure 2 is a horlzontal sectmnal mew taken on

N :-"the line 2—2 of F'lgure 1.

The invention is appllcable to the preparatlon

- of gelatin solutmns which - may vary from what

30

is known as a hard gelatin to a soft gelatm A

“hard gelatin might consist of 42% dry gelatm

- The

,ﬂakes 169 glycerm and 42%

water. A soft

- gelatin m1ght conmst of 40% gelatm ﬂakes 30%

35

‘required for the finished solution. ‘This pro-

”-duced g more dilute solution than resulted from

. ‘the: ‘process- first .described and the air bubbles
~rose.more: freely from such dilute solution. This
m1xture was then melted and following the melt-~

_heat and at sub-atmospheric pressure, reducing.
Care-
_ful-control of heat was necessary in this process
to prevent gelatin deterioration and though the

glycerin and 30% water.-

wall portion 12, and a Jacketed bottom wall por-

tion 14. This Vessel is adapted to serve as the

40 -
is of less diameter than the inside diameter of

gelatin melting vessel. ‘The bottom wall. partion

the side wall portion whereby the bottom is sup-

- ported from and communicates with the side wall

o ingit:was concentrated under carefully controlled

45

- time required was reduced, as compared with the

| 'f,;practlce first described, the concentration -step
Careful attention

requlred considerable time,
“Was. necessary as a. boﬂmg gelatm solutmn foams
qumkly and violently.

50

Tt is not satisfactory 'to. m1x dry gelatm ﬁakes .

mth hot water for 1n such a mlxture 1t 1s dlﬂicult

by means of short tubular sections 16 which

bridge the space between the. bhottom wall and

the side wall and establish the fluid communi-
cation therebetween. Due to this .spacing be-
- tween the bottom wall and the side wall there is
provided a series of discharge openings 18 for
molten gelatin.. The baftom wall is econvex up~
- wardly so that as the gelatin melts it ﬂows dawn :

through the openings 18. - | |
The melting vessel {0 superposes an accumu-f :

latmg vessel 20 which.vessel 20 has a jacketed side -
'55 wall 22 and a Jacketed bottom wall 24 The Jack-

The apparatus whereby the. improved process N
“may be carried out .is here ﬂlustrated as .com-
prising a container 18, which has a jacketed side




eted side wall pertien 22 commumcates w:.th the
hollow bottom portion 24 as shown. These con-

2,623,916_

fined spaces 22 and 24 are hermetically sealed and

evacuated of air to within about %’’ to 4’ mer-

cury column of absolute vacuum. A small quan-
tity of air free distilled water 25§ is placed in the
-hol'ow bottom of the vessel 20. A conventional

_ . 4
drawal of air from the container. This evacu-
ation of air is preferably carried down to an
absolute pressure of from one-half inch to three-
quarter inch of mercury and is maintained for
the necessary amount of time to withdraw sub-

- stantially all of the air from the gelatin mass.

~ electric beater 28 is disposed adiacent to the

Jacketed bottom of the vessel 2§
thermostat is indicated at 308. Connecting elec-
trie nlug 32. is connected with the heater through
the thermost=t by lead wires 33. An insulatine
- protective bottom wall 34 is provided as shown.
At 36 is a connection whereby the iacketed por-
tion of the vessel 20 may be evacuated of air as

"An - electrie

10

In the practice as presently pursued a time period .

of about twenty minutes evecuetmn has been
found satisfactory. . -
Inasmuch as the ebJeet is to get substentmlly

all of the air out a portion even of the water is

- withdrawn, but not so as to reduce the water

15

hereinabove described and through which the -

distilled water may be placed therein.

There is indicated at 38 a valve controlled out-

let through which molten gelatin may be with-
drawn from the vessel 20. A flange ring 37
‘closes the jacketed side wall space 22 and forms g,
support for the vessel i{0. A gasket 38 is inter-
-posed between this ring and the bottom ring 46
of the side wall of the vessel {0.
vessel {0 against displacement upon vessel 20 sz,
-flange ring 42 is provided which depends bhelow
the vessel 18 and embraces the flange nng 317 e‘f"
the vessel 20.

Upver vessel 10 is provided Wlth a COver ae
adapted to be received over the open ton of the

vessel. - A suitable gasket 46 is provided to form

20

To hold the .
25

30

- content below that required for the finished solu-

tion. It is for this reason that a small excess of
water is originally provided. Withdrawal of
water vapor flushes the air ocut and dilutes the
small amount of air content remaining. As pres-

ently practiced, about 90% or more of the air is

evacuated.

- Following this step of evecuating the air from
the gelatin mass while maintaining such mass
hermetically sealed against atmosphere the valve
52 is closed. Heating steam at 212° F. is then ad-
mitted through the valve controlled inlet 58 into
the jacketed side wall and bottom portion of the

container {8. The gelatin mass in contact with

this warm surface will melt and drain down

through the openings 18 as rapidly as the same

is melted and before it has been heated sufficient-
Iy long to injure the gelatin. The construction

~ is such that the circumferential drain outlet 18

an air tight seal between such cover and vessel -

10. 48 is q vacuum gauge for indicating the pres-

sure within the container and 59 is an zir evacu-

- ating pipe having g confrol valve 52. This pipe
may be connected with suitable vacuum produc-
ing means to withdraw air from the container {4,

A glass window 54 is provided to view the opera-

tion within the container and 56 indicates a light

bulb which may be connected in an eleetrm cir-
cuit to illuminate the interior.

A valve controlled steam p1pe cennectmn 5*’"

leads into the lower part of the jacketed side wall
- from one side and a valve controlled outlet pipe
connection 60 leads therefrom at the opposite
side. Steam may be taken in through the intake

35
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connection 58 into the jacketed portion of the -

- vessel 10 and steam condensate may be 1a:m’ch-—
~drawn through the outlet pipe §0. |

- I first mix the dry gelatin flakes with the de-

~ sired quantity of water, and preferably plus a

~ small excess of water over that desired in the

finished solution. The water is cool water. This -

- mixing is carried out in a suitable apparatus

-such as a pony mixer which thoroughly stirs the

mass, say from ten to thirty minutes, until the
gelatin picks up the liquid and is thoroughly
~ soaked. Gelatin solutions of the character de-
scribed contain gyleerin and my liguid mixture

is one of cold water and glycerin. The glycerin

“is provided in the proportionate amount required
for the finished solution and the water is pro-
vided in approximately such amount or pref-
erably, as above stated, slightly in excess ef that
‘required in the finished solution.

" the solid but impregnated state, is then placed

provides what might be termed a reverse funnel

effect. The surface flow area increases the fur-
ther the melted gelatin flows from the center of

the bottom (4 of vessel (0. The purpose is to

-permit the molten gelatin to flow away as rapidly
as it becomes molfen and prevent the formation

of a molten gelatin pool subjected to injurious
heating. If gelatin is subjected to this heat in
the melting pot for a protracted period of time it
will break down and lose its Blum or jelly-like
strength. Gelatin is a good heat insulator and

unless the melted gelatin is withdrawn as it melts

the molten gelatin pool which is formed will
inhibit the melting of the sohd gela,tm which
superposes the liquid pool. |

Disposed within the lower container 20 is an
annular tapered flow directing element 62 which
is shown in Fig. 1 as removably supported from
the upper margin of said vessel. Such element
62 directs the molten gelatin into the vessel 20

~without any appreciable splashing thereof. This

draining will continue until all the gelatin within

- the upper vessel has been melted and dremed

55

down.

In the meantime the temperature ef the lower- .

~ vessel will be mamtamed at such a degree by the

60

| .65
- This soaked gelatin mass, with the gelatm in -

in the melting vessel 18. The discharge openings

- {8 are not large enough to vermit the soaked

 gelatin flakes to fall therethrough. After the

soaked gelatin mass has been placed in the ves-
sel 10, the cover 44 is placed thereon and the
connection 88 with g suitable conventional vac-

70

~uum producing system, not shown, is established |

“and the valve 52 is opened so as to permit with-

75

electric heater 28 as to maintain the gelatin in the

~molten state without heat injury. The thermo-

stat may be set to maintain a temperature of 120°

P, to 135° . and this will cause the accumulating -

vessel 20 to maintain the gelatm mass at. the re-
quired temperature.

When the melting vessel 10 has been empt1ed |
as observed through the viewing window 54, then
the steam supplied to the melting vessel may be
cut off and the condensate valve in outlet 60 is
opened and the air exhaust pipe 50 disconnected
from the vacuum system. The melting tank 10
may then be removed from the lower vessel 20.

A cover may then be placed over the lower vessel
20 and such accumulating vessel may be kept at

the tempereture required to maintain the molten
solution in the desired state. -

1t 15 obvious. that -



- the meltmg vessel might be kept in 1ts supe1 posed
. position if such were desired. |

By melting the gelatin in this fashlon it is pos-

2 628,91‘6’

- _nection; he_ating the gelatin m'ass tomelt the'seme
- while maintaining the hermetic seal thereon, and -

sible to provide a molten solution which is rela-

~ tively free from air bubbles and which does not
require careful attention on the part of the oper-
- ator during its preparation, which is constantly
~ accumulated as formed, and which is retained at

 the desired temperature during the accumulation. -
10

' This process is relatively free from any possibili-

tyof damage to the gelatin during the formation

| of the solution. - If the steam is left on too long
. no harm is done
- water vapor cores ‘will be collapsed by condensa-

tion of the water vapor within them when the

Any bubbles which may have

15

e.tmosphene pressure is restored to the gela,tm |

'solutlon in the aceumulatlon vessel
‘What Iclaimis: -

‘withdrawing the melted gelatin from the mass
sufficiently rapidly to prevent the formation of a

- pool of melted gelatm in assocmtmn with the
- mass.

5. In the prooess of preparmg a, molten gelatm -

solution from gelatin impregnated with an aque-

ous liquid mixture, the steps of hermetically seal-
ing said impregnated gelatin mass against atmos-
phere, withdrawing by vacuum substantially all

~of the air from the mass, and, while maintaining
the hermetw seal thereon, heating the gelatin
mass throughout its bottom area to progressively

melt the same, and withdrawing the melted gela-

‘tin from the mass throughout an area extending

- substantially circumferentially about and below

‘1. In the process of ' preparmg a, mm.ten geie;tm -

D solution from ‘water-impregnated gelatin, the
- - steps of hermetically sealing the impregnated
~ gelatin mass from the atmOSphere and withdraw-
 ing substantially all of the air therefrom, and
~subsequently heating the gelatin mass sufficiently

~ to melt the same while ma,mtammg it hermetical-

1y sealed from the atmosphere.

- 2. In the process of preparing a molten gelatm }
- _solutwn from Water-qmpregneted gelatin, the -
- steps of hermetically  sealing the impregnated

__ gelatin mass from the atmosphere and withdraw-

20

‘the bottom of the mass, said withdrawal being
su

ciently rapid to prevent formation of a pool
of melted gelatm a,long the bottom of the mass.
6. Thot Process of preparing a molten geiatm

solutlon which comprises impregnating gelatin '

with water in excess of the amount desired in the -

 molten solution, hermetically sealing the impreg-

25
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ing substantially all of the air therefrom, subse-

quently heatmg the gelatin mass sufficiently to
melt the same while maintaining it hermetically

K sealed from the atmosphere, and withdrawing the

_' . melted gelatin from the mass as the same is melt-
- ed., -
3. Inthe process of preparing a2 molten gelatiu_ |

39

- solution from water-impregnated gelatin, the '

- steps of hermetically sealing the impregnated

. gelatin mass from atmosphere and withdrawing
- by vacuum substantmlly all of the air and some

- of the water therefrom, closing the vacuum con-
o nectmn and heating the gelatin mass to melt the

. same whlle mo,mta,mmg the hermetlc seal there-

'on

4. In the process of preparmg a molten gela,tm-
N solutlon from water-impregnated gelatin, the
B steps of hermetlce,lly sealing the 1mpregne,ted'

gelatin mass from. atmosphere and withdrawing

- by vacuum substantially all of the air and some

40

o0

of the water therefrom, closing the vacuum con-

2,490,193

nated gelatin mass from the atmosphere, with-
drawing by vacuum substantially all of the air

~and the water vapor equivalent of said excess of

water from the gelatin, and, while maintaining
it hermetically sealed from. the air, applying heat

to the gelatin sufficient to melt the same, with-

drawing melted gelatin substentlolly as rapidly
as the same in melted and depositing it within an

~accumulator vessel while mamtammg the gelatin

within sa1d accumulator vessel in the molten
stote | |

J OHN OTTO SCHERER
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