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‘This invention relates to the molding or die
casting of thermoplasties, such for example, in
the casting of the links or scoops of separable
fastener stringers; and the object of the inven-
tion is to provide a method waich consists in in-
termittently - and ' periodically -casting upon a
single workpiece or supporting member, such for
example, as the tape or stringer of a separable
fastener, a series of differently colored or con-

"irastingly colored cellulose acetate elements in

any desired grouping or arrangement to produce
s predetermined design-on the resulting article
or a pair of articles coupled together; a further
ohject being to provide a method of intermit-
tently and periodically casting two or more dif-
ferent types and kinds of die casting materials
which “consists in providing independent units
for the supply of the respective materials for
delivering, heating and injecting the same into
8 single mold or die by moving the respective
units into position to register with the admission
orifice or gate of the die; and with these and
other objects in-view, the invention consists in
a method of casting thermoplastic materials
which - is ‘more fully heremafter described and
claimed,

The invention is fully disclosed in the following
specification, of which the accompanying draw-
ings form a part, in which the separate parts of
our improvement are designated by suitable ref-
erence characters in each of the views, and in
which:

Fig. 1 is a diagrammatic sectional view illus-
trating one use of our improved method.

Fig, 2 1§ & diagrammatic sectional view sub-
stantially on the line 2—2 of Fig. 1.

Pig. 3 is a diagrammatic sectional view sub-
stantially on the line 3—3 of Fig. 2.

¥ig. 4 i3 a view similar to Fig. 3 showing parts
in'a different position.

Fig. 5 is a view similar to Fig. 1 showing only
a part of the cbnstruction and with parts in a
different position.

. Fig. 6 is a detail view of two fastener stringers
5 made according: to our mvention and shown in

coupled relationship.

Pig. 7 is a view similar to Flg 6 showmg the
stringers coupled together in a different manner:
and,

Fig. 8 is a view similar to Fig. 6 and showing
one of a number of other forms of construction
which may be employed.

To illustrate one method of carrymg the in-
vention into effect, the accompanying drawings
diagrammatically 1llustrate methods of die cast-

(CL 18——-59)

ing the links or scoops of separable fasteners onto

the mounting tapes or stringers employed. In.

Figs. 6, 7 and 8 of the drawings, certain forms

“and arrangements of links are shown to produce

different designs or effects upon the complete
finished fastener. For example, in Fig. 6 of the

drawings, we have shown at 10, i0a the-tapes of

two similarly . formed siringers of a separable
fastener. To one edge of each tape’is attached
a series or group of links {f of one color, such

as white, and at tla, black links, - Four of the.

links of each color are arranged in each group

“so as to produce an effect similar to that shown

in Fig. 7. Other staggered or ifregular arrange-
ments may be made of the two similar stringers
by simply shifting one stringer longitudinally of
the other, and this can be controlled in the manu-
facture of the stringer tapes.

In Fig. 8 of the drawings, one of the many
other types and forms of stringer tapes is shown.

 In this construction, white and black links {1, ila

are slternately cast on the edge of the stringer
tapes 10, {0a to produce the result illustrated.
In this connection, it will be understood that

- any desired form and arrangement or grouping

of links of contrasting colors or other character-
istics may be made, and an odd -arrangement
such as one white and two black or six white and
four black, ete. can be provided. The various
patterns or designs are controlled by the machine
operation through suitable cams, jacquards or
other means, While the invention herein de-

scribed is shown as applicable to the manufacture
" of separable fastener stringers, this is only illus-

trative of one of many usesto which the invention
may be applied. To give one other specific ex-
ample, it will be apparent that a plurality of die
cast beads, knobis_or other elements of different
colors may be arrai’xged longitudinally of a string
or strand in forming what is known as pull chains,

In Fig. 1 of the drawings, we have diagram-
matically illustrated a section through one unit

“of the mechanism for carrying the method into

effect and forming the links of a separable fas-
tener stringer. In this figure, 2 represents a
hopper casing having independent hopper com-
partments 8, 18a with slides 14, {4a movable
across the discharge opening 15, 15a of sald com-
partments. The slides have apertures 18, 16a
for measiring predetermined quantities of a suit-
able thermoplastic material 17, 1Ta for delivery

into independent cylinders I8, {8a of a cylinder
block 19 as will be seen upon a consideration of
_Figs. 1 and 2 of the drawings.

The casting or molding material {7, iTe may 85
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be in the form of particles, granular or powdered,
of thermoplastic material, such for example as
cellulose acetate. In some instances, and as seen
in Fig. 1 of the drawings, an agitator 20 may be
disposed in each hopper to stir the material 11
to insure a feed thereof through the ‘discharge
opening {5. In some instances, a biscuit, capsule
or the like of the required volume may be fed
into and through the machine, either from a hop-
per or by removal from a rod in the manner
taught in a companion application filed March
18, 1937, Serial No. 131,606.

Arranged below the casing 12 and in alinement
with the apertures 15, 15¢ and in position to reg-

ister with the apertures 18, 18e of the slides {4,

{4a are curved discharge or feed tubes 21, 2ia,
the lower ends of which preferably extend to-
ward each other to provide a closer arrangement
of the cylinders 18, 18a and to dispose the lower
ends of the tubes 21, 212 above and in registering
alinement with apertures 22, 22a in the block 18
and registering with the cylinders 18, {8a. The
forward or discharge end of each cylinder is heat-
ed by an electric heating coil 23, only one of
which is shown in Fig. 1 of the accompanying
drawings. This coil is in circuit with a pyrom-
eter 24 through wires 25. At 28 15 shown suitable
pyod means also in circuilt with the pyrometer
for registering temperature at the discharge end
of the nozzle in order that the thermoplastic ma-
terial may be heated to the desired degree to in-
sure the formation of proper castings, At the
rear portion of the block 9 is shown means 21
whereby water or another cooling agent may be
passed through the block to cool the rear ends of
the cylinders. - _

In each cylinder I8, I8a is arranged a piston
or plunger 28, to the outer end of which is cou-

- pled the forked end 28 of the slides 14, fd4a. These
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pistons are operated by suitable means and at the
proper-time intervals in the cycle of operation
for discharging or ejecting the materiel from the
cylinders into the impression or mold cavily 30
of the separate die parts 31, 3la. These pistons
are actuated through resilient means to compen-
sate for varying conditions as later described.

Arranged on a bed plate or table 32 of the
machine is a guide or slideway 33 in which the
lower flanged end 19a of the block i3 is slidably
movable. The block 19 has a fork-shaped exten-
sion 34 at one side carrying an anti-{riction roll-
er 35 which operates upon & cam 3§ arranged on
a shaft 31. Coupled with the other side of the
block {9 is a rod 38 which slides through a bear-
ing 39. A spring 40 is arranged on the rod be-
tween the bearing 39 and the block {3 and serves
to support the roller 35 in constant engagement
with the surface of the cam $6.

The cam 38 controls the shifting movement of
the block 19 and the hopper casing {2 thereon as
well as the other associated paris to bring the
respective cylinders I8, i8a into registering aline-
ment with the gate or admission opening 41 on
the parting line of the dies, or, in cther words,
in position to permit the ejection of the casting
material into the impression 3% of the dies as
well as to intermittently move the respective cyl-
inders to one side of the aperture #! during each
cycle of the machine or casting cperation to pre-
vent discharge of the material therefrom. A
spring or springs 42 is employed to support the

-eylinders in firm engagement with the die parts

in the injecting operation, and suitable mesns
will be provided to simply relieve the pressure in
the sliding movement of the cylinders with re-
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spect to the dies to reduce frictional engagement,
but not sufficient to cause a leak or discharge o
the heated casting material. -

The cam 38 is provided with one surface 43
maintaining the cylinder I8a in registering po-
sition with the die in making four successive in-
jections of the material 1T¢ to form the four
black links {{a. ‘The bumps or raised cam sur-
faces #4 serve to move the cylinder 18a from the
position shown in Fig. 3 to that shown in Fig. 4.
At 45, we have shown the cam surface which
supports the cylinder 18 in registering position
with the die orifice 41. This surface has spaced
projections 48 which accomplish the same result
described in connection with the cylinder (8a
and shown in Figs. 3 and 4 of the drawings. The
cam surface 45 will be such as to care for four
discharges of the material to produce the four
white cast links i as shown in Figs. 6 and 7 of
the drawings. Suiltable means will be provided to
time the rotation of the cam 38 or the shaft 317
thereof to provide eight distinct charges or pis-
ton operations in each cycle or revolution of the
cem 36. At this time, it will be apparent that
when varied arrangements of castings are em-
ployed, different types of cams, jacquards or other
controlling means will be provided.

It is also within the scope of the present in-
vention to provide two distinct sets of dies open-
ing and closing at the same time and belng
charged by two cylinders so as to form, for ex-
ample, a black casting on one mounting mem-
ber between one set of dies and a white casting
on another mounting member between the other
set of dies and the cylinders shifted to register
with the opposed mounting members and dies to
cast & series of the opposed colors on sald differ-
ent mounting members.

1t is understood at this time that it is within
the spirit of the invention to provide rotary
movement as well as sliding movement to the
supply hoppers and the cylinders. While the
invention as shown and described is illustrative
of casting two different colors, a plurality of
colors may be cast, in accordance with the
tundamental and basic teachings of the inven-
tion which reside not In any particular mecha-
nism employed but in a method of casting
alternate and individual elements or groups of
elements on a mounting member in different
colors or shades. It is also within the scope of
this invention to not only cast solid colors in
each link or element but' to ufilize the teach-
inzs of 3 companion.application in casting each
link or element in two colors or shades in a
definite relationship or in an irregular or mottled
condition.

After making each casting, the link or element
is stripped from a core pin 41 and the tape 18
is moved to bring the next section thereof in
position between the dies to receive the next
ink to be cast. As the links and the tape are fed
downwardly, the gate 48 may be knocked or
trimmed off from the end of the link by a suit-
able means 48. :

Considering Pig. 1 of the drawings, it will
appear that the tape 10 may be treated with a
suitable cement or solvent just prior to the ap-
plication of the links thereon by passing the tape
between a suction pipe or tube 50 and a feed
tube 51, both being in registering alinement so
that a cement or solvent %2 in a suitable con-
tainer 53 may be applied to the tape. In the
feed of the casting material {7, 171a, such for
example, as cellulose acetate, in the respective
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eylinders 18, i8a, a constant supply or replenish-
ment: of the supply is maintained through the
feed slides 14, I4a as is taught in the companion
applications above referred to... The relative ar-
rangement of the pistons and apertures in the
slide are such as to prevent an excessive charge
of the cylinder.

The dies 31, 3la are cooled by the circulation

of water or another cooling agent through pas-

sages 54, 5da, arranged adjacent the impression

or mold cavity 30 and having discharge tubes 55,
§8a as illustrated in Fig. 3. of the drawings. :

‘While it has been “stated through-the specifi-
cation that two - differently  colored thermo-

plastics may be used in forming. the successive. -

serles of die castings, it is within the scope of
this invention to cast two different types of ma-

terials suitable for die casting operations which ..

would vary not only as to color but as to struc-
ture. For example, it is possible to make a com-
bined plastic and metallic casting, it belng un-
derstood that separate heating units will be pro-
vided for the separate materials in order to con-
trol the melting point or to bring the different
materials to the desired temperature suitable
for - performing the ecasting operation. This
combination would find its usefulness in making,
for example, & pull chain on which would be
arranged a combination of plastic and methllic
beads or other members in spaced relation thére-'
on, the spacing being controlled by the means
provided for moving the respective casting cyl-
inders into registering position with the impres-
slon of the die. By cooling the inner ends 'of
the cylinders 8, 18a, the pistons operating there-
in will be kept cool, thus preventing clogging or
congestion of the ecylinders.

Instead of utilizing uniform colors in each of
the hoppers as at 11, {14, each hopper may con-
tain materials of variegated colors and a greater
emount of one color to provide a base or ground

color for the resulting castings to be formed. .

For example, if a white base color is desired, blue
and red particles may also be included to pro-
duce on the resulting casting a white base or
ground color with red and blue blotches appear-
ing thereon, whereas the black base may in-
clude white, yellow, red or any other contrast-
ing color. In using the multiple colors, it would
alzo be desirable in some instances to use rela-
tively large particles of the subplemental or
motiling colors and finer particles of the ground
color to produce a more definite contrast in the
resulting casting. However, in some cases, there
will be some blending of the colors in the result-
ing casting. One set of castings arranged on a
single mounting member may be of solid unitary
color and the other set of varlegated colors.

Having fully described our invention, what we
cla%;inri: as new and desire to secure by Letters Pat-
ent, is: ‘

1. The herein described method of casting suc-
cessive serles of different colored thermoplastic
members which consists in previding relatively
movable die parts with a mold chamber between
adjacent surfaces thereof, feeding one colored
thermoplastic material into one cylinder and
feeding another colored thermoplastic material
into an Independent cylinder, heating the mate-
rials af the discharge ends of the cylinders to
plastic form, intermittently moving the respec-
tive cylinders separately into registering saline-
ment with the mold chamber of the dies, pres-
sure discharging the heated material from the

the die parts, and controlling the movement of
the ecylinders into registering or casting position
with respect to the die parts to govern the num-
ber of successive castings produced by the mate-
rial in one cylinder with respect to the castings
produced by the material of the other cylinder.

2. The herein described method of formirg in-
dependent thermoplastic die castings, which con-

sists in providing relatively movable die -parts’
. with an impression formed between adjacent sur-

faces thereof with an admission passage opening
into the impression on the parting line of the die
parts, feeding thermoplastic material into inde-
pendent cylinders arranged in jixtaposition to
each other, heating the material in sald cylinders
at the discharge ends thereof, intermittently mov-
ing the respective cylinders into registering posi-
tion -‘with the admission passage to sald impres-

. slon, and selectively discharging the material
from said cylinders when the respective cylin-

ders are in registering position with sald admis-
sion passage to produce die castings intermit-
tently formed from the materials.in the respec-
tive cylinders. ) ’ EE

3. The herein described method of forming in-
dependent thermoplastic die castings along a
mounting member, which consists in providing
relatively movable die parts with an impression
formed between adjacent surfaces thereof with
an admisslon passage opening into the impres-
sion on the parting line of the die parts, feeding
thermoplastic material into independent cylin-
ders arranged In juxtaposition to each other,

. heating the material in said cylinders at the dis-

charge ends thereof, intermittently moving the
respective cylinders into registering position with
the admission passage to said impression, selcc-
tively discharging the material from said cylin-
ders when the respective cylinders are in regis-
tering position with sald admission passage to
produce die castings intermittently formed from
the materials in the respective cylinders, and con-
trolling the movement of the respective cylinders
into registering position with said admission pas-
sage to produce & predetermined series of succes-
sive castings from the respective materials em-
ployed.

< 4, The method of forming thermoplastic cast-
ings on a mounting member, which consists in
intermittently moving relatively movable dies to-

-ward and from spaced sections or areas of the

mounting member to register with the mold cav-
ity of the dies, and intermittently pressure in-
Jecting different colored thermoplastic materials
from independent sources of supply into the mold
cavity of the dies when intermitiently engaging
spaced sections of the mounting member to form
differently colored castings on said spaced sections
of a short length of said mounting member.

5. The method of forming thermoplastic cast-
ings on a mounting member, which consists in
intermittently moving relatively movable dies to-
ward and from spaced sectlons or areas of the
mounting member to register with the mold cav-
ity of the dies, intermittently pressure injecting
different colored thermoplastic materials from
independent sources of supply into the mold cav-
ity of the dles when Iintermittently engaging
spaced sections of the mounting member to form
differently colored castings on sald spaced sec-
tions of a short length of said mounting member,
and selectively controlling the injection of the
different colored materlals into the mold cavity
to regulate the grouping and arrangement of

3

. cylinders when registering ’w;ith the chamber of
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thermoplastic castings on the mounting mem-
ber.

6. The herein described method of casting suc-
cessive series of thermoplastic members, which
comprises pressure injecting heated thermoplastic
material, first from one source of supply to a
mold cavity defining the member to be formed,
then pressure injecting heated thermoplastic ma-
terial from another source of supply into the
same mold cavity after removal of the cast mem-
ber formed from the first source of supply, and
controlling the succession of members cast from
the respective supplies of heated thermoplastic
material in the successive series of castings

formed.

% The herein described method of forming
multi-colored die cast elements on & mounting

" member which comprises casting a variable and

20

controlled number of elements on sald member
within dies surrounding sald member from a
source of supply of one color, then casting a
variable and controlled number of elements on
sald member within said dies from another source

of supply of & different color and successively re-

2,227,461

peating the above mentioned steps in a continu-

ous uninterrupted series of casting operations to
provide predetermined groups of different col-
ored elements in predetermined arrangement on
said member.

8. The herein described method of casting suc-’

cessive serles of thermoplastic members, which

comprises pressure injecting heated thermoplas- -

tic material, first from one source of supply toa
mold cavity defining the member to be formed,
then pressure injecting heated thermoplastic ma-
terial from another source of supply into the
same mold cavity after removal of the cast mem-
ber formed from the first source of supply, con-
troiling the succession of members cast from the
respective supplies of heated thermoplastic ma-
terial in the successive series of castings formed,
sealing one source of supply against the discharge
of material therefrom while the other source of

supply Is in injecting position, and sealing both 20

sources of supply intermediate successive serles
of castings. _
L.OUIS H. MORIN.
DAVIS MARINSKY,




