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ABSTRACT OF THE DISCLOSURE 
Apparatus for producing multicomponent threads, said 

apparatus including gear wheel pumps arranged axially 
on a common drive shaft and separated by intermediate 
plates, said gear wheel pumps including one or more 
paired gears for dividing and conveying a molten stream 
of filament forming material. The construction of the 
multiple pump is compact and makes it possible to sup 
ply to a spinning nozzle individual streams of melt which 
are combined either immediately prior to, within, or af. 
ter passing through the nozzle to form an individual 
thread. 
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This invention relates to apparatus for spinning multi 
component threads, in which the various components 
are united before, in or directly after the spinning nozzle. 

Both monofilament thread structures and also thread 
Structures consisting of polyfilaments can be composed 
of individual threads of different spinnable material and 
be fused together exclusively at their points of contact. 
The production of such multicomponent threads is possi 
ble according to various processes. Thus, for example, 
it is a known practice to spin such multicomponent 
threads from a single nozzle by having the various melt 
flows meet directly before or in the nozzle opening. In 
another process one or more smaller nozzles are arranged 
in the Spinning aperture of a larger nozzle in such a man 
ner that the melt stream which is supplied directly to the 
latter surrounds the melt stream emerging from the small 
er nozzles, so that a thread structure results consist 
ing of core and envelope. Moreover, it is a known prac 
tice to gather threads of different materials immediately 
after their emergence from adjacently arranged nozzles 
into one thread, as long as the individual component 
threads are still in the plastic state and can be welded 
at their places of contact. Several combinations of ma 
terials used in producing multiple component threads 
are known. As an example, one well known component 
pairing consists of polyamide 6 and polyester. 

In the aforementioned spinning processes it has hither 
to been usual to convey each individual one of several 
components or also each single thread of several melt 
threads of a component to the nozzle by means of its 
own dosing pump. Since these pumps are generally ar 
ranged adjacent to each other forming a row, the space 
requirement for them is considerable. The resultant 
crowded condition is still further intensified by the fact 
that to each pump there are attached a feed line and a 
lead-off line for the melt stream to be conveyed. On the 
other hand, in order to save space, a multiple pump 
has been proposed with gear wheel pairings lying in 
one plane and centrally arranged common drive wheel 
and also double and quadruple gear wheel spinning 
pumps to which one or two melt streams are supplied, 
which then are subdivided by the pump into twice the 
number of emerging streams. 
None of these known gear wheel pumps, however, is 

Suitable for the spinning of multicomponent threads, 70 
since the entering melt streams are mixed with one an 
other in passing through the pumps. 
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2 
The present invention, therefore, has as its underly 

ing object the devlopment of apparatus with the aid of 
which multicomponent threads can be spun all of whose 
components, possibly to be subdivided into several melt 
threads, are supplied to a single pump unit in common 
and from this, in each case unmixed, are supplied to 
the corresponding nozzles to be run together before, in, 
or after this into one thread. The special construction 
of this multiple pump unit is a further embodiment of 
the invention. 

According to the invention it is proposed, therefore, 
that at least two different components be supplied as melt 
streams to a multiple gear wheel pump, of which each 
melt stream feeds, in each case, a pump set lying in one 
plane which is to have as many gear wheel pairings as 
the individual component is to have partial streams, and 
in which the conveyed partial streams of each compo 
nent are led off individually. This process has the advan 
tage that all the components including individual thread 
components which are involved in the formation of the 
multicomponent thread flow from a common unit in each 
case unmixed to the spinning nozzle. This makes possi 
ble as straight as possible conduction paths and, there 
fore, as short as possible staying times whereby the most 
favorable spinning conditions are assured. Moreover, the 
possibility of monitoring the whole installation of a 
spinning unit is considerably improved. The versatility of 
the process is made clear from the fact that the most 
diverse components can be involved in any desired differ 
ing melt amount or strength in the total thread, which 
is achieved through the feature that the amounts conveyed 
by the various pump sets can differ. Likewise, too, the 
melt threads of one and the same component may be 
of differing thickness among one another. This effect is 
achieved through the feature that the amounts conveyed 
by the gear wheel pairings of a pump set can differ. 

For carrying out the process there is proposed a mul 
tiple gear wheel pump in which several pump sets which, 
in each case, consists of at least one and preferably two 
or more gear wheel pairings lying in one plane, are ar 
ranged axially one behind the other, and which is designed 
in such a way that each pump set has a feed channel of 
its own and between adjacent pump sets there are ar 
ranged for their separation in each case two intermediate 
plates, which take up the feed or lead-off system of two 
adjacent pump sets as well as of the gear wheel pairings 
lying in one plane. The arrangement of several pump sets 
in succession (one behind the other) makes possible, with 
the greatest possible saving of space, the separate con 
veyance of an arbitrary number of different thread com 
ponents, since each pump set is fed by a feed line of its 
own. Frequently it is desired to subdivide an individual 
component into Several threads. For such cases multiple 
pumps lying in one plane can be used as a pump set. For 
a thread component which, say, is to be divided into four 
similar melt threads there is chosen a pump set in which 
four gear wheels are driven by a central disposed gear 
wheel in common, in which system each of the four wheels 
forms with the drive wheel a gear wheel pairing by itself 
and thereby a conveyance unit or pump. Through arrang 
ing of several pump sets of differing pump number one be 
hind the other it is possible to produce both monofila 
ments composed of several different type individual threads 
and also multifiles composed of several components, pos 
sibly composite. Further, the individual thread compo 
nents may also be desired in unequal proportions in the 
total thread. For this reason it is proposed that the tooth 
width of the gear wheels of one pump set be made differ 
ent from that of the gear wheel or gear wheels of the 
other pump set or sets. The described arrangement of 
Several pump sets yields a very compact structural unit, 
whose heat losses can be kept very low in contrast to the 
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known spinning systems with a large number of individual 
pumps. - 

Furthermore, the proposed structural unit permits a 
drive in common for all the pumps arranged in it, since 
the drive wheels of all the pump sets are seated on a 
common drive shaft. This measure offers the advantage 
of making the individual spinning unit and thereby the 
whole machine installation still more compact. The com 
mon drive also has a good effect on the process, for with 
multicomponent threads there exists in general the re 
quirement that the desired proportional relationship of 
the individual components in the total thread remain con 
stant over the whole spinning time. Through possible fluc 
tuations in turning speed, such as otherwise occur in the 
drive of one or the other pumps involved in the thread 
formation and driven by themselves, the maintenance of 
the required proportional relationship is placed in doubt. 
In the proposed common drive, however, such fluctuations 
that occur have the same effect on all the pumps par 
ticipating, so that the constant quantitative ratio of the 
components among one another remains assured. In order 
to facilitate the changing of a pump, it is proposed that 
the whole length of the drive shaft be divided one or more 
times. There the driven gear wheels of the pump sets can 
in each case be arranged loosely turnable on their shafts, 
which, assured in a usual manner against turning, are 
seated in the appertaining intermediate plates. Likewise, 
the driven gear wheels of the pump sets may, however, 
also be fixedly seated on their shafts which then, on their 
part, are rotatably mounted in the appertaining intermedi 
ate plates. 

FIG. 1 is a schematic representation in section through 
the axis of rotation of the common drive shaft of a pump 
unit consisting of three pump sets; and 

FIG. 2 is an exploded diagrammatic view of the pump 
unit. 

For the sake of better understanding, the representa 
tion of the screw connection of the pump sets as well as 
of the feed and run-off passages has been dispensed with. 
Instead, the melt influxes are shown in broken lines and 
melt effluxes by dot-and-dash lines in simplified form and 
the flow direction is indicated by arrows. 
On the common drive shaft 1, which is divided into 

three sections, there are mounted, keyed by means of fit 
ting Springs, drive wheels 2, 3 and 4 of the three pump sets 
included in known manner to form a unit. The drive 
wheel 2 forms with the gear wheel 5 likewise visible in 
the section drawing, a pump set consisting of only one 
pump, which is received by casing plate 6. Wheel 5 turns 
on shaft 7, which is fixedly mounted in front plate 8 and 
intermediate plate 9. Gear pump 3 keyed on drive shaft 
1 drives the two other gear wheels 10 and 11 of the sec 
ond pump set, which consists of two pumps and is en 
closed by casing plate 12. Shafts 13 and 14 on which the 
two wheels 10 and 11 turn are seated solidly in intermedi 
ate plates 15 and 16. Drive wheel 4 drives four further 
gear wheels 17, 18, 19 and 20, of which wheels 17 and 
18 lie behind the section plane and wheels 19 and 20 in 
front of the section plane. Shafts 21, 22, 23 and 24 are 
Solidly seated in intermediate plate 25 and back plate 26. 
All the wheels of this third pump set are received by cas 
ing plate 27, gear wheel 17 being borne on shaft 21, wheel 
18 on shaft 22, wheel 19 on shaft 23 and gear wheel 20 
on shaft 24. 
The pump set lying in the plane of casing plate 6 con 

sists of only one pump, which is formed by gear wheels 
2 and 5. In usual manner feed and off-flow lines lead to 
the Suction and pressure sides, respectively, of this gear 
wheel pairing. The inflow is indicated by the broken line 
28 and the off-flow by the dot-and-dash line 29. The gear 
wheel pairs of the second pump set are formed, in the 
first place, of gear wheels 3, 10 and, in the second place, 
by wheels 3, 11. A sole feed line 30 is provided for this 
pump set. After a part of the melt stream conducted in 
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4. 
this is taken up by the wheel pairing 3, 11, which is then 
conveyed onward through the efflux line 31, the other part 
flows through a connecting passage in the intermediate 
plate 16 and/or 25 to the second wheel pair 3, 10 of this 
pump set, which leads the spinning melt over the efflux 
line 32 of the nozzles. In a similar manner the passage 
system is laid out for the third pump set accommodated 
in the casing plate 27. Each of the four driven gear wheels 
17, 18, 19 and 20 forms together with the gear wheel 4 
a gear wheel pair and thereby a conveyance unit. The 
afflux line indicated by broken line 33 leads to the sole 
melt stream which feeds the aforementioned four gear 
wheel pairs. After supplying one of the four conveyance 
units the melt afflux is divided into three partial flows, 
flow in separate feed passages in the back plate 26 or in 
an intermediate plate possibly additionally arranged, but 
not represented in the drawing, between plates 26 and 27 
to the other gear wheel pairs of this pump set. Four sep 
arate efflux channels 34, 35, 36 and 37 lead from the 
conveyance points 4, 17; 4, 18; 4, 19; and 4, 20 out of 
the pump structure to the outside. . . . . . . 
The grouping of three pump sets represented in the 

drawing is to be regarded only as an example. It would 
be possible, for example, for a greater or lesser number 
of pump sets to be arranged one behind the other or the 
number of pumps of which these pump sets consist can be 
carried at will. There can also be arranged several pump 
sets of equal pump number axially in succession, in which 
case each pump set is fed only by one melt stream. In 
order in the changing of pump sets to keep the length 
dimension of the pump block unit equal for the installa 
tion in the connections present, it is proposed that the sum 
of the plate thickness of the front, casing, intermediate or 
back plates be altogether equal regardless of the particu 
lar tooth width of the pump set gear wheels. In changing 
of gear wheels of different gear width within the pump 
set, for example, there can be allocated to the gear wheel 
of Smaller tooth width an undentated blind disc (plate) 
of compensating height. In order to avoid the possibility 
of the mixing of two components in consequence of their 
possible tendency to creep on the shafts, the pump sets 
can be offset (staggered) with respect to one another in 
Such a way that the shafts of the driven gear wheels are 
not aligned with one another. Finally, the drive shaft or 
its sections can be packed at the separation points of the 
pump sets by means of known packing elements against 
any possible melt creeping tendency. 

Obviously many modifications and variations of the in 
vention as hereinbefore set forth may be made without 
departing from the spirit and scope thereof, and there 
fore only such limitations should be imposed as are in 
dicated in the appended claims. 

I claim: 
1. A multiple gear wheel pump unit for conveying and 

dividing streams of individual components of multi-com 
ponent threads which comprises: a common drive shaft 
axially mounted within said pump unit; a plurality of 
axially arranged gear wheel pumps, each of said pumps 
being mounted within a gear wheel casing plate and hav 
ing front and back paired cover plates, said pumps includ 
ing a drive gear wheel driven by said common drive shaft 
and an additional pump gear wheel for each stream to be 
generated by said gear wheel pump; ingress passage means 
within said pump unit for conducting said streams of in 
dividual components to Saidgear wheel pumps; branch pas 
Sage means within one of said paired, cover plates to dis 
tribute said component to each of said pump gear wheels; 
passage means in each of said other paired cover plates for 
conducting melt away from each of said pump gear wheels; 
and discharge passage means, within said pump unit for 
conveying said divided streams out of said unit, the exit 
openings for said discharge passage means and the ingress 
openings for said ingress passage means being located at 
the same end of said pump unit, 
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2. A multiple gear wheel pump as in claim 1 wherein 
the tooth width of the gear wheels of one pump set differs 
from the tooth width of the gear wheels of another pump 
Set. 

3. A multiple gear wheel pump as in claim 1 wherein 
the total length of the drive shaft is divided one or more 
times. 

4. A multiple gear wheel pump as in claim 1 wherein 
the driven gears of the pump units are each rotatably 
mounted on respective shafts which in turn are seated in 
contiguous cover plates. 

5. A multiple gear wheel pump as in claim 1 wherein the 
driven gears of the pump units are fixedly seated on respec 
tive shafts which in turn are rotatably mounted in con 
tiguous cover plates. 
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