April 21, 1953 b, F. JURGENSEN, JR, ETAL 2,636,007

DETERGENT PACKAGE AND METHOD OF MAKING SAME
Filed Sept. 8, 1948

F16.2

SUPPLYING
DETERGENT

FIG.I

MIXING
BINDER
WITH
DETERGENT

WRAPPING

HEATING

TO SET
BINDER

CUTTING

COOLING

INVENTOR.
DELBERT F. JURGENSEN JR.
JOHN A. ABBOTT JR.

BY,
ATTORNEY




Patented Apr. 21, 1953

2,636,007

UNITED STATES PATENT OFFICE

2,636,007

DETERGENT PACKAGE AND METHOD OF
MAKING SAME

Delbert F. Jurgensen, Jr., Tuckahoe, and John A.
Abbott, Jr., Brooklyn, N. Y., assignors to Ameri-

can Machine & Foundry Company,

tion of New Jersey

a corpora-

Application September 8, 1948, Serial No. 48,233
(CL 252—93)

12 Claims.

This invention relates to detergent or soap
backages suitable for use in a single washing op-
eration and comprising particles of a suitable
detergent enclosed in.g wrapper which is readily
disintegratable in water during the washing op-
eration, and also to improvements in the manu-
facture of such packages.

One of the main objects of this invention is
to provide a package of this type wherein the
502D or other detergent particles are bonded to-
gether to form g coherent mass which can be
handled conveniently,

A further object of this invention is to provide
& package of this type having open ends from
which  particles of the soap or other detergent
will not sprinkle out.

Another object of the invention is to bond the
detergent particles together with g binder which
will be readily dispersed in water during the
washing operation, because of its friable nature.

Still another objeet of the invention is to bond
the particles together with a binder distributed
throughout the detergent particles in the pack-
age whereby upon heating the packages by bak~
ing them, or otherwise, the binder will be acti-
vated and caused to set.. Upon cooling the pack-
ages the binder will unite the detergent parti-
cles in a firm coherent but friable mass, where-
fore the package can be handled conveniently.

A further object.of the invention is to prevent
loosening of the detergent particles adjacent the
ends of the packages when the packages are cut
from a rod consisting of a tubular wrapper filled
with a mixture of the detergent particles and the
binder. These and other objects not specifically
mentioned may be realized by the package and
processes which will be hereinafter described.

In the accompanying drawings which form a
part of this specification:

Fig. 1 is a perspective view of 3 package em-
bodying our invention: and .

* Fig. 2 Is a flow sheet of a suitable method for
making the same,

"~ Referring to Pig. 1 of the drawings, it will be
seen that the package P has a tubular wrapper
with ‘open ends and a filler F consisting of de-
tergent particles bonded together by a suitable
binder. The wrapper T may be formed of any
suitable paper or other material which is readily
disintegratable in water, such as toilet paper or
cigarette paper. It will be noted that the longi-
tudinal edges.of the wrapper T are overlapped to
form a seam S...A portion of the wrapper T is
shown opened up in Fig. 1 to expose the under-

lylng portion of the filler F. Preferably the di-
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mensions -of the package are such that a single
washing operation may be performed with the
amount of material therein,

The package may be formed by any suitable
sequence of steps or operations., The sequence
of operations indicated by the various legends
in Fig. 2 may be used.

Supplying detergent

The first operation is indicated in Fig, 2 by the
legend “Supplying Detergent.” Any suitable de-
tergent or-detergent mixture such as granulateq
s0ap, soap flakes, soap bowder, or a synthetic de-
tergent may be used.  We prefer to use soap
granules of the type which are sold by Procter &
Gamble, Cincinnati, Ohio, under the trade nameg
of “Ivory Snow,” although any other suitable type
of soap such as “Ivory Flakes,” “Oxydol,” “Rinso,”
and “Duz” may be used. Examples of suitable
sypthetic detergents are “Nacconal. NR” (re-
ta}ued as “Swerl”) which consists chiefly of so-
d;qm salts of alkyl ary] sulfonates (the compo-~
sition  of Swerl being  described in Patents
2,364,767, 2,387,575 and 2,393,526 ; “vel” which
comprises acyl-glyceryl monosulfates and whose
general composition is described in Reissue Pat-
ent 20,626; and “Dreft,” which comprises sodium

OUr purposes the bead form of synthetic detergent
Is preferable, because it backs more easily and
is generally more quickly soluble than the flake
form. It may  be noted that “Dreft,” “Swerl”
and “Vel” are manufactured in the beag form.

Mizing binder with detergent

The next operation.is indicateq by the legend
in Fig, 2 as “Mixing Binder with Detergent.”
For this purpose a small percentage of g suitable
low-melting compoung or other binding material
may be incorporated by mixing it into the de-
tergent. A fusible material having g melting
point between approximately 125° and 40g° .
would be desirable as g binder, since the binder
must not fuse at temperatures which may be
encountered in normal storage (say 125° 7.) and
must fuse at temperatures - below the  charring
point ‘of the wvarious materials present in the
package. Suitable binders for this purpose are:

(1) Waxy materials. :

2) Resins.(thermosetting or thermoplastic).

(3) Drying oils. :
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Any waxy material which can be powdered and
has the required melting point can be used pro-
vided it is not injurious. Examples of suitable
waxy materials are stearic acid, candelilla wax,
montan wax, glyceryimonostearate, and “Be
Square” wax made by Bareco Oil .Company and
powdered by the Industrial Raw Material Com-
pany, New York, N. ¥, this material being a
water dispersible petroleum base wax having a
melting point between 190° and 195° F. We pre-
fer to use stearic acid as a binder, because we
have found it to give good results. A 10% con-
centration of stearic acid (—40 mesh size) mixed
with “Ivory Snow” produced. a. satistactory. filler
when it was wrapped and the binder.was fused,
as hereinafter described. A concentration of 5%
stearic acid with “Ivory Snow’” produced a reascn-
ably good filler. A

The best results with stearic acid as a binder.

are obtained by using —100 mesh size thereof.
This mesh size produces greater. stability. of the
filler: ericlosed within the wrapper after the.same
has been formed by fusing the binder ‘subsequent
to_incorporation thereof in the detergenf parti-
cles, eliminates the grltty feel on washing, and
cauges less, dlseoloratlon of the papel used for.the
wrapping material. However, coarser mesh sizes
of stearic acid, such as the —40 mesh size men-
tioned above, are suitable for the binder. With
a.concentration of 2% to. 20%: of. stearic -acid as
a bmder w1th “Ivory.Snow”. the filler-when en~
closed in the ‘Wrapper, will have greater stability
and Wlll not disperse too slowly durmg the wash-
ing operatmn

Stearic acid may. alsc be used as a binder for
other detergents besides. “Ivory. Snow” . including
the varlous granulated .soaps or synthetic deter-
gents in bead or flake form, which are enumerat-
ed above, or any other suitable detergent. When
stearic acid is used as a:binder for “Dreft” in a
conoentratmn of 2% to 20%, or in a concentration
of 5 to 50% with.“Swerl,” the filler after being
encased in. the wrapper and the fusion of ‘the
blnder will have greater. stability and - will not
d1sperse too slowly during. the washing operation.

Examples of suitable thermosetting resins are
“Bakelite 2220-148,” a phenol- formaldehyde Tesin
manufactured by the Bakelite Corporation; mel~
amine resin manufacturéd by the American Cy-
anamlde Company; and “Uformite,” a urea-form-
aldehyde resin manufactured by the Resmous
Products and Chemical Company. These blnders
in a 10% concentration with “Iyory’ Snow” pro-
duced a, product which was not quite as stable
as that produced with stearic acid. A further
example of a suitable thermosstting resin which
sets at a relatively low temperature and is suit-
able for uge as a binder is “Hyten” Core Binder
manufactured by the Houghten Company. When
209%. of this binder in the form of a fine powder
was mixed with “Ivory Snow’* and heated 4. ﬁller
having satisfactory propert1es was_obtained.

Rosin and “Truline Binder” (a modified rosin
manufactured by Hercules Powder Company. are
examples of thermoplastic binders which are suit-
able for use with various detergents.

Any suitable drying oil may be used as a binder.

When linseed oil was sprayed on “Ivory.Snow,”

and the resulting product was dried in. an oven
at 150° F., a filler having increased stability. was
obtained, and its washing properties were quite
satisfactory.” It- will be understood that other
drying oils such as tung oil may be used..

If powdered binder material is used it can . be
blended with the detergent particles in any suit-
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4
able equipment commonly used for mixing dry,
pulverized materials, e. g. a McClellan mixer.

If s waxy or other type of material which can-
not be reduced to a powdered form conveniently,
such as paraffin, or a liquid or a low-melting com-
pounds, such as stearic acid.or a thermoplastic
resin, is to be used as a binder for the detergent
particles, it may be fused or dissolved in a solvent
and sprayed in liquid form on to the detergent
particles. In one case “Tyory Snow’” was sprayed
with -melted paraffin having a melting point of
140° P, using a hand-operated spray gun. When
the “Ivory Snow” was wrapped after spraying,
and.heated to.set the binder, it was found that
there was only.a very slight sprinkling from the
open ends of the wrapper when the package was
dropped on. the floor. - Moreover, the washing
prOpert1es of the “Ivory Snow” were satisfactory.

In. two. other cases two different grades of
paraffin having melting points of 140° P, and 156°
T, respectively, were sprayed-on to “Ivory Snow”
in a tumbling conical.mixer of the general: type
shown in the co-pending. application of: Jack
Sandler, Serial No. 642,382, now. Patent. No.
2,477,009 issued July. 26,. .1949: and- commonly
known as a Hungerford Plasti-maker. This type
of mixer has a spray nozzle extending into the
center of the barrel through a hollow-béaring
shaft, and the spray is turned:on-intermittently
while the material to be coated is tumbled-in-the
parrel. The material so-sprayed-was. packed:in
a tubular wrapper in the manner hereinafter-de-
scribed. The filler in the.packages so-produced
tended to sprinkle only.very slightly through the
open vackage ends, and-dispersed very-well dur-
ing washing following heating to-set the binder.

Wrapping

A third step in the sequenhce of -operations is
indicated in Fig. 2 by the legend “Wrapping.”
This operation may be performed by manually
packing the mixture of detel gent and binder w1th
a round rod into a pr eformod tube which may be
formed of mgaret e paper or other su1tab1e ma-
terial which is readlly d1s1nteg1atab1e in waterv
durmg the washmg operatlon unt11 the tube is
filled.

When powdered stearic acid is used as a binder
with “Ivory Snow” or “Dreft 7 1t is DI eferred to
pack the mixture of detergent and binder_ into
the tube until a density of 0.25-0.45 glam per
cubic cent1mete1 is. obtained. Wlth this range
of densities the ﬁller will not. d1sperse too slow=
1y during the washmg operation. The same . is
trueif a densmy of 0.10-0.30 gram per cubic centl-
meter is prov1ded when powdered steanc ac1d is
used as a binder for “Swerl ”

Heating to.set binder-

The filled tube may -be heated.in-an, oven, or
in any other suitable manner, t0, 3 tempelature
at which the particular binder material used will
be.set sufficiently to unite the detergent particles
1nto a firm. coherent. but friable mass.. =

"When g concentratmn of.15%. powdered stearic
acid was used as.a. blnder .with “Ivory Snow ”
“Vel,” “Dreft,” or “Swerl” as _.a.filler for.. the

package, sufficient setting of the binder. was. 0b=~

tained by heating in an oven at 200°. . for, ap~-
proximately four minutes., Moreover whﬂn hot
air was c1rculated a,t a temperature of 300° .
through ‘the oven the hinder in an “Ivory Snow”
steari¢ acid mixture was properly set in 45 sec-
onds. Temperatures much .above 300° P should
preferably not be used o set- the stearic acid
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binder because the filler would tend to shrink
away from the wrapper. The packages so formed
with “Ivory Snow” and “Dreft” were quite stable
and it was possible to drop them on the floor
repeatedly without damaging them.

Powdered rosin (—100 mesh in 5% and 10%
concentrations was used with various detergents.
The same procédure was used ifi making pack-
ages with & rosih binder. - The filled tubes were
heated at 250° F. in an oven, since rosin melts
at approximately 200° F., for approximately four
minutes. The packages made were entirely satis-
factory even when as little as 5% rosin was used
as a binder.

If desired, only the ends of the detergent-
binder filler need be heated to form g seal. For
this purpose, the ends of a tube filled with a
Dreft-stearic acid filler were heated by pressing
against a flat surface heated to a temperature
of 212° F. A satisfactory sealing of the ends of
the package was thereby obtained.

If desired, the binder may be omitted in the
filler of the tube and packages of a predeter-
mined length may be cut therefrom by a hot
knife, or by applying a flat hot surface to the
ends of the packages to fuse the filler in the ends
thereof, or by exposure thereof to infra-red heat,
to thereby form a heat sealed film, Packages
containing “Dreft” and “Swerl” were sealed satis-~
factorily in this manner.

Cutting

It is preferred to cut packages P of a predeter-
mined length suitable for a single washing opera-
tion with- a hot knife from a tube formed of
toilet paper, cigarette paper or other suitable
wrapping material, and filled with the detergent-
binder mixture while hot after the baking opera-
tion. It has been found that when the cutting
operation is performed at this time sprinkling of
the detergent particles from the ends of the
package is minimized. It appears that if the
package is cut while the filler is cold that the
granules in the ends thereof are loosened. The
packages may be severed with a cold knife while
the filler is still hot to minimize the tendency
to sprinkle out of the ends.

However, equally good results may be obtained
if the cold packages are cut to the required

length by a heated knife, although the filler is |,

unheated. Moreover, when a -thermoplastic
binder is used, the mixture of detergent and
binder particles may be heated to fuse the binder
before enclosing the filler in the wrapper and
the step of baking the filled tube may be omitted.
The packages may be severed from the tube so
formed while the filler is still hot whereby losen-
ing of the granules in the package ends will
be avoided and sprinkling from the package
ends will be minimized. By heating the deter-
gent-binder mixture before enclosing it in the
wrapper a further advantage results in that the
paper tube will be less permeated with molten
binder which would cause a flecked appearance
of the tube.
Cooling

After a package P of a predetermined length
suitable for a single washing operation has been
cut from g tube filled with a hot detergent-
thermoplastic binder mixture whose binder has
been fused, it is cooled to room temperature to
solidfy the binder. Thus the detergent particles
will be held together by the binder in a firm
coherent mass which will not disintegrate upon
handling.

2,636,007
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When used for washing the hands the deter-
gent package P is moistened with water while
held in the user’s palms. - The package is then
quite friable and the wrapper T and the binder
disintegrate rapidly under the influence of water
and pressure, releasing the detergent particles for
the washing operation.

It will be understood that various changes can
be made in the construction of the package de-
scribed agbove and the methods described for
manufacturing the same within the scope of the
appended claims. ' It is intended that all matter
contained in the above description or shown in
the accompanying drawing shall be.interpreted
as illustrative and not in g limiting sense ex-
cept to the extent such limitations are imposed
by the appended claims.

‘What is claimed is:

1. A detergent package which. is suitable for a
single washing operation and comprises a tubular
wrapper which has open endsand is readily dis-
integratable in water during washing, a quantity
of detergent particles filling said wrapper, and a
fused binder mixed with said detergent particles
and retaining them in . a firm coherent mass the
proportion of binder to soap being such that
sprinkling of the detergent particles from the
open ends of the wrapper will be prevented and
the wrapper and said coherent magss of detergent
binder particles will be readily disintegrated in
water to release the detergent particles during
washing.

2. A detergent package which is suitable for
a single washing operation and comprises a tu-
bular wrapper which has open ends and is readily
disintegratable in water, ‘a guantity of deter-
gent particles filling said wrapper, and a quan-
tity of powdered thermo-setting resin dispersed
throughout said detergent particles, the.propor.-
tion of said resin to said detergent particles being
sufficient when fused therewith to form a firm
iriable mass readily disintegratable in water, the
resin particles being set to retain the detergent
particles in a firm quickly friable mass whereby
the wrapper and the thermo-setting resin will be
disintegrated to release the detergent particles
during the washing operation.

3.:A detergent package which is suitable for
a single washing operation and comprises a tu-
bular wrapper which has open ends and is readily
disintegratable in water. during washing, a
quantity of detergent particles filling said wrap-
per, and a quantity of thermoplastic resin par-
ticles dispersed throughout said detergent par-
ticles, the resin particles being set to retain the
detergent particles in a firm quickly friable mass
which will be disintegrated to release the deter-
gent particles during the washing operation.

4. A detergent package which is suitable for a
single washing operation and comprises a tu-
bular wrapper which has open ends and is readily
disintegratable in water during washing, a quan-
tity of detergent particles filling said wrapper,
and a guantity of powdered rosin dispersed
throughout said detergent particles, the rosin be-~
ing set to retain the detergent particles in a firm
quickly friable mass which will be digsintegrated
to release the detergent particles during the
washing operation.

5. A detergent package which is suitable for a
single washing operation and comprises a tu-
bular paper wrapper which has open ends and is
readily disintegratable in water during wagshing,
a quantity of detergent particles filling said
wrapper, and a quantity of resin particles dis-
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persed through the detergent particles and.-set
to retain the-detergent particles-in-a firm quickly
friable mass which will be readily disintegrated
to release the detergent particles during. the
washing operation.

6. A detergent package which is suitable-for a
single washing operation and comprises. -a tu-
bular paper wrapper which-has open ends.and.is
readily. ‘disintegratable. in water, a quantity of
detergent particles filling said wrapper, and -a
quantity of drying: oil. sprayed on the detergent
particles and sufficiently polymerized to retain
the. same in a ‘firm quickly friable mass which
will be: readily disintegrated to release ‘the de-
tergent particles during the washing operation.

7. The process of manufacturing detergent
packages suitable for a single washing operation
comprising forming ‘a package comprising a tu-
bular wrapper which. has open ends, and a -mix-
ture -of detergent.particles: and -a sufiicient fusi-
ble binder to:form a.coherent friable mass with
said detergent particles. when fused enclosed
within said. wrapper, heating said package ad-
jacent the ends thereof only to fuse the binder
therein at the package ends whereby upon cool-
ing of the packages. the detergent particles will
be sealed:at thepackage ends.

8. The: process of ‘manufacturing detergent
packages comprising mixing sufficient fusible
binder to form a coherent friable mass with said
detergent particles when fused with a supply of
detergent particles; heating the mixture so
formed to fuse the binder; enclosing the heated
mixture in a tubular wrapper, which is readily
disintegratable during washing, to form a rod;
and severing detergent. packages of a predeter-
mined:length from said:rod while said mixture is
still hot whereby: upon cooling of said packages
the detergent particles therein will ke united in
a firm coherent mass which will be readily dis-
integrated to release the detergent particles dur-
ing washing.

9. The process: of manufacturing detergent
packages having- an opening therein comprising
forming packages comprising a water friable
wrapper a mixture of detergent patrticles and
sufficient binder.to form a coherent friable mass
with: said detergent particles when fused, and
heating said packages:to set the bhinder therein
to unite the detergent: particles in a firm. co-
herentand friable mass.

10, The process  of manufacturing detergent
packages comprising forming a rod comprising a
tubular wrapper with a mixture therein of deter-
gent particles and sufficient binder to form a co-
herent friable mass with said detergent particles
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when. fused, cutting sections of predetermined
length from said.rod, and heating said sections to
set. the binder therein whereby upon cooling of
said sections the detergent particles will be united
in o firm coherent friable mass which can be
conveniently handied.

11. The process of manufacturing detergent
packages which comprises packing in a wrap-
per having at least one opening therein a mix-
ture of detergent particles and sufficient binder
to form a:coherent friable mass with said deter-
gent particles when fused, which is readily dis-
integratable during washing, until the density of
the mixture-packed in the tubular wrapper is be-
tween approximately €.25-0.45 gram per cubic
centimeter; and heating the package so formed
to -set the-binder whereby upon cooling of said
mixture the same will.form a.firm coherent mass
which will ke readily disintegrated during the
washing operation to release-the detergent. par-
ticles.

12. A detergent package having an opening
therein which is suitable for a single washing
operation and is readily disintegratable in water,
comprising a mixture-of detergent particles.and
g, fused binder within-a water friahle wrapper, the
proporiion of ‘binder to detergent particles being
sufficient to form with:said - detergent particles a
coherent friable mass -within :said wrapper,
whereby same may be conveniently handled and
sprinkling of the detergent particles from said
wrapper will be prevented.

DELBERT T. JURGENSEN, Jr.

JOHN A. ABBOTT, Jr.
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