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UNITED STATES

PATENT OFFICE.

GEORGE H. PAINE, OF GERMANTOWN, PENNSYLV_ANIA, ASSIGNOR TO
BENJAMIN T. BABBITT HYDE, OF NEW YORK, N. Y.

MANUFACTURE OF CAPSULES.

SPECIFICATION forming part of Letters Patent No. 700,808, dated May 27, 1902.
Original application filed Angust 22, 1900, Serial No. 27,664, Divided and this application filed October 5, 1001, Serial

No. 77,837,

Lo all whom it may concerm:

Beit known thatI, GEORGE H. PAINE, a citi-
zen of the United States, residing at German-
town, in the ecounty of Philadelphia and State
of Pennsylvania, have invented certain new
and useful Improvements in the Manufacture
of Capsules, of which the following is a speci-
fieation.

My invention has relation to the manufac-
ture of tubes, eylinders, or other structures
to become sealed capsules adapted to contain
liquid and volatile substances or prepara-
tions. :

The present application is a division of the
application for patent filed by me under date
of August 22, 1900, Serial No. 27,654, in which
the product of the present method is claimed.

The principal object of my invention is to
provide a comparatively simple, economical,
and efficient method of producing tubes, cyl-
inders, or other structures of gelatinous sub-
stances or materials or of paper, fabrie, or

other flexible material coated with a gelati-

nous or other liquid substance or material for
becoming capsules when sealed and adapted
to contain liguid or volatile preparations for
various purposes. _

My invention, stated in general terms,
consists of the method of making capsules,
substantially as hereinafter described and
claimed.

. The nature and scope of my invention will
be more fully understood from the following
description, taken in connection with the ac-
companying drawings, forming part hereof,
in which-— '

Figure 1is a view, partly in vertical 1bngi-

tudinal section and partly in elevation,.of a

machine adapted for carrying certain steps of
the method of my present invention into ef-
fect. Figs. 2 and 3 are elevational views,
partly in broken section, the former of a tube
of paper or similar tough material and the
latter of a tube of paper or similar tough ma-
terial provided on the inside with a gelati-
nous coating given to the same by arranging
the tubes in the apparatus in the manner
illustrated in Fig.1. Fig.4is anelevational
view, partly in broken section, of one of the
tubes internally coated and filled and the re-
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spective endssealed with a liquid volatilesub-
stance or preparation. Fig. 5isa view of the
said tube formed into separate capsules. Fig.
6 is a front elevational view, partly in section,
of an apparatus for carrying out certain other
steps of the present invention, whereby the
capsule-tube may be sealed at either end and
intermediate of its ends and then separated
at the intermediate sealed portions. Fig. 7
is a top or plan view of an apparatus for car-
rying out those steps in the method which re-
lated to the hardening and fixing of the coat-
ing of the tube. _Fig. 8isan elevational view,
partly in broken section, of a tube composed

.entirely of a gelatinous substance adapted to

be formed in the apparatus of Fig. 1; and
Fig. 9 is a cross-sectional view of a mold
adapted to be placed in connection’ with the
nozzles of the apparatus of Fig. 1 for forming
the tubing entirely of a gelatinous or other
similar substance or materials to subse-
quently become capsules, for example, of the
character illustrated in Fig. 6.

Referring to the drawings as an exempli-
fication of an apparatus suitable for the con-
duet of the method of my invention of pro-
ducing capsules, A represents a filling-ma-
chine comprising upper and lower jacketed
tanks a and o', with a hopper a?® connected
with the upper tank. These tanks are pro-
vided with inlet and outlet pipes for the in-
troduction of steam, heated air, or hot water
for melting the fluid contained in.the inner
chamber of each of said tanks or for cooling
the liquid, as occasion may require, in either
of. them. These tanks are connected with
each other by piping a®and at, provided with
a pump a?, whereby the gelatinous fluid sub-
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stance dripping into the lower tank from the

interior of the series of detachably-supported
tubes in the machine may bo forced back
into the upper tank for use over again. FPro-
jecting upward from the lower tank and down-
ward from the upper tank are a series of nip-
ples a’, each provided with stop-cocks a’.
Eis a series of tubes made.of stout or tough
paper—such as parchment, silk fabric, linen,
or other suitable material—of such character
as to permit of the formation of the same
into tubes, so as to allow a gelatinous or simi-
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lar substance to pass through and become |

coated on the internal surface of the said tub-
ing and of the material body of the tubing
being more or less saturated with said coat-
ing, so as to render the tubing air and mois-
ture tight and proof. .

B is a hardening, cooling, and drying ap-
paratus provided with a checker-work floor b
and with a jacket interposed between the in-

"ner perforated wall b*and the outer casing I)'.

This checker-work floor b is provided with
openings in shape or configuration similar to
the tubing or similarstructures formed of pa-
per or other material internally coated with a
gelatinous substance and detachably mount-
ed therein, as illustrated in Fig. 2, and the
said jacketed apparatus is provided with tub-
ing extending around the same between the
outer casing 0" and the inner perforated wall
U? for permisting of a free circulation of air
or of a cooling agent in and about the sus-
pended tubes therein. S

D is a device for recessing and severing the
filled tubing E to form the same into a series
of single capsules properly sealed. This de-
vice is provided with standards d, carrying a
platform or table d', with a lower die d2 and

an upper die d* held normally away from"

each other by a coiled spring d¢in a plunger-
head d5, operated by a hand-lever d° or other
instrumentality. The upperdie d?isrecessed
to correspond with the shape or configuration
ategiventothe tubing Ein Fig. 6. - The plun-
ger-head d° of the said device carrying the up-
per die d° provided with a spring-controlled
head, carries also a knife or chisel d?, held
normally in inoperative position by means of
a coiled spring d°, yet in such correlation to
each other as that after recessing the tubing
in substantially the manner illustrated in
Fig. 5 without removing the tubes from the
machine in the recessed portion of the tub-
ing in succession each can be severed by the
actuation of the knife or chisel d’and fermed
into single capsules,with theircontained sub-
stance or materialsin liquid and volatile form
therein hérmetically sealed against extra-
neous or atmospheric conditions. Between
the standards and beneath the samein a per-
forated chamber f are provided a series of gas
or oil jets ', having a pipe f?connected with
a suitable source of gas or oil supply, where-
by in therecessed portion of the same,through
the influenceé of heat from the jets 7', the tub-
ing is sealed, so that quickly and economic-
ally a tubing of paper internally coated with
gelatin or other suitable substance or mate-
rials, or even a tubing composed entirely of
a gelatinous.or similar substance, may be
formed into individual capsules without loss

of material contained in the capsules, the

entrance of air or gas thereinto, or escape of
the volatile constituents of the contained lig-
uid or other matter therefrom. This is im-
portant, due to the faet that substances or
materials placed in capsules are usually of

such a nature as to be readily affected by at-
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mospheric conditions, or even to be so vola-
tile as to dissolve or become so tainted as to
be useless under such conditions, mainly be-

cause of the hydroscopic nature of such sub-

stances or materials.

The tube formation shown in Fig. 8 is pro-
vided by mounting the two-part mold ¢ in
connection with the two series of- nipples of
the apparatus of Fig. 1 and permitting the
free passage of the gelatinous substance or
fluid from theelevated tank a to passthrough
the molds in such manner as to cause the
formation of a gelatinous tubing, which upon
cooling and hardening in the apparatus of
Fig. 2 may be brought into the form of cap-
sules of the character illustrated in Fig. 5 by
the passing of the same after having been
filled and sealed at the respective endsin any
suitable manner through the apparatus of
Fig. 3 and first recessing the tubing and by
the operation sealing the same in the recessed
portion and then severing the recessed por-
tion about midway therein by the knife or
chisel d7 of the apparatus D without inter-
fering in any manner with the hermetically-
sealed condition of the gelatinous-filled tub-
ing E. ‘This tubing when it becomes hard or
rigid assumes a tough condition, and hence,
while readily friable or capable of being dis-
solved, is impermeable to outside atmos-
pheric conditions.

In the formation of a tubing of gelatinous
substances it is preferred to use a mold ob-
long and rectangular in form, in which the
two parts are doweled or keyed to each other,
and after the formation of the tubing E in
such molds the two parts of the molds g can
be readily separated from the formed tubing
E therein by the removal of the series of the
said molds g from the nozzles «f of the appa-
ratus A of Kig. 1 of the drawings.

The prineipal advantages of making a tub-
ing out of paper or similar tough and stout
material is to hold not only the internal coat-
ing of gelatinous or other similar substance
more firmly to seal the materials which it em-
braces, aswell as to make the packet water-
proof, but also to afford means for printing
or stamping upon the exterior surface of the
capsules directions for using the internal con-
tents of the capsules and to receive thereon
advertising matter in respect to the internal
contents of the tubing when it has assnmed
the form of capsules or of a series of linked-
together capsules adapted to be separated
from each other without affecting each other
or destroying the usefulness of the capsule-

‘like strueture or the unsevered series of .such

structures to be used as capsules. The heat-
ing of the dies during the recessing of the
tubing insuares a strong seal being formed be-
tween capsules formed of the character illus-

.trated in Fig. 5 and prior to their separation

from each other, as shown therein.

Having explained the marner of making
capsules, the method of my invention of car-
rying into effect by one preferred form of ap-
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_paratus, as illustrated, may be briefly de-
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seribed as follows: The apparatus of Fig.1
being provided with a series of tubing in con-
nection with the nipples connecting the up-
per tank with the lower tank through the tub-
ing mounted in connection with said nipples
under the due regulation of stop-cocks,the ge-
latinous substance or material is permitted
to pass slowly ot rapidly, as may be desired,
through the tubing, and in passage through
the tubing to so coat the same as to produce
a film-like surface around and about the in-
ternal wall of the tubing and any surplus
passing through the tubing being liberated
into the lower tank, from whence it may be
lifted by the pump o® and piping a® and a*
into the elevated tank for use again. The
tubing having been internally coated in the
manner explained is then removed and ar-
ranged in the checker-work of the cooling
and hardening apparatus of Fig. 2 to reduce
the temperature of the same therein,and there-
by to harden the internal coating of thesus-
pended tubes in the apparatus D. The cir-
culation of a cooling agent or cold air through
this apparatus D isadapted to expedite har-
dening of the internal coatingof the tubes E,
and when sufficiently hard to be removed to
retain their shape they are passed through
the recessing or severing apparatus of Fig. 6,
s0 as to form the tubing into capsules of the
character illustrated in Fig. 5, after firsthav-
ing been filled with a liquid or other suitable
substance of a volatile or hydroscopic char-
acter, and when the tubing has assumed the

3

condition illustrated in Fig. 5, hermetically

sealed and severed into a series of simple cap- .

sules, they may be packed in boxes or other
suitable receptacles for shipment and subse-
guent use.

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters Patent, is—

1. The method of making capsules, wnich
consists first, in subjecting the interior of &
tube of flexible and tough material to a ge-
latinous coating applied in a liguid or semi-
liquid condition, and in then cooling and
thereby hardening the interior coating.

2. The method of making capsules, which

' consists in first providing a tube of tough,

flexible material, impermeable to the atmos-
phere, and in then hardening said tube by
cooling the same.

3. The method of making capsules, which
consists in forming a tube of tough, flexible
material, then coating its interior with a ge-
latinous material applied in a liquid condi-
tion, then eooling and hardening the interior
coating of said tube and finally subjecting
the tube to heat prior to sealing the same un-
der pressure. :

In testimony whereof I have hereunto set
my signature in the presence of two subserib-
ing witnesses.

SEORGE H. PAINE.

Witnesses:
J. WALTER DOUGLASS,
. THOMAS M. SMITH.
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