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This invention relates to improvement in an apparatus 
for heat treatment to be applied when yarn of synthetic 
?bers is processed. 

Generally a heat treatment apparatus of this kind is 
designed to let a crimped yarn pass through into a metal 
cylinder or slit so that the crimped state of yarn is well 
heat set. 

In the conventional means for carrying out heating, 
such a way has been taken that a heating wire is wound 
around the metal cylinder or structural portion of slits. 
However assuming that a heating wire is wound around 
the metal cylinder in an equal spacing, it happens that 
temperature in the upper and lower end portions thereof 
are apt to ‘be lower whilst the middle portion is consider 
ably higher. 
For compensating this, from the theoretical view, fol 

lowing method will be taken in consideration, that is, 
for both end portions of the cylinder, winding of a 
heating wire is to be closer and for middle portion there 
of to be wound with greater spacing so that the tempera 
ture will be uniform over the entire length of the metal 
cylinder. 
However even with this, in putting this in practice, it is 

very dif?cult to determine exactly how much of the wind 
ing is to be closely spaced and how much is to be wound 
with greater spacing. Therefore whereas this method of 
keeping a uniform temperature over the whole length 
of the metal cylinder is theoretically right, in the actual 
application, it is almost impossible to achieve this aim 
in a satisfactory manner. Moreover because of the con 
nectional arrangement with the crimping apparatus, such 
cylinders are to be alined in numbers so that it is also 
very hard to regulate all the individual cylinders to keep 
them substantially at the same temperature. 
The present invention contemplates overcoming such 

disadvantage and provides an improved device for the 
heat treatment in this ?eld. 

Reference is to be had to the accompanying drawings 
in which: - 

FIG. 1 is a front view of one form of embodiment of 
an apparatus with a part broken away. 
FIG. 2 is a sectional view taken along the line II-II 

in FIG. 1. 
FIG. 3 is an enlarged scale of a part thereof. 
FIG. 4 is a front view of one form of another embodi 

ment. 
FIG. 5 is a sectional view taken along the line V-—V 

in FIG. 4. 
Referring now to the embodiment shown in FIGS. 

1-3, the same comprises a vessel generally designated 
as 1 and a plurality of heating cylinders 2 with both ends 
open which extend through the said vessel. A threaded 
guide eyelet 3 is ?xed into the upper end of each cylinder. 
A heater 4 is provided in the bottom part of the vessel 
where a heat transfer medium 5 is ?lled. This heat 

10 

15 

20 

25 

30 

35 

40 

45 

55 

60 

65 

3,298,430 
Patented Jan. 17, 1967 1C6 

2 
transfer medium is heated by the heater 4 to produce 
heat transfer vapor 6 and said cylinder 2 is heated by 
such medium 5 and vapor 6. 
Yarn 7 after being crimped by a crimping device is 

continuously let into the heating cylinder 2 and passed 
therethrough at a desired speed, during which the crimped 
state of the yarn is completely heat set. 

This apparatus is so designed that the vessel 1 is ?lled 
with hot vapor 6 and the latent heat thereof heats the 
cylinder 2, the thermal capacity being large enough to 
enable an individual cylinder 2 to be kept in a predeter 
mined temperature uniformly along its entire length. 

Further, with a number ‘of the cylinders arranged 
Within a same vessel, all individual cylinders can main 
tain substantially an equal temperature. 
When the cylinder is troubled with crimped yarn clogged 

therein, the guide eyelet 3 may be screwed off and the in 
terior of the cylinder may be cleaned. 
Another embodiment is shown in FIGS. 4 and 5 where 

in a plurality of vessels 11, each of which has narrow 
channels 12 in its outside, are connected to one another 
with upper communicating tubes 13 and lower communi 
eating tubes 14, thus an assembled vessel as generally 
designated as 15 is formed from such a number of minor 
vessels 11. A heater 17 is provided in the bottom inside 
the vessel 15. Therein 16 represents a heat transfer 
medium, 19 heat transfer vapor and 18 crimped yarn. 

In operation of the apparatus, crimped yarn 18 is let 
into the narrow channel 12 as shown in FIG. 5 and 
passed therethrough at a desired speed during which the 
yarn is heated by the latent heat of vapor, thus the 
crimped state of the yarn is thoroughly heat set. 

Therefore according to this device, it enables the en 
tire length of a narrow channel 12 to be in uniform tem 
perature. Hence the minor vessels 11 are communicated 
to one another with upper tubes 13 and lower tubes 14, 
all of the minor vessels are kept in uniform temperature 
when heated by hot vapor, thus each of said channels can 
keep an equal temperature. 

Further, whereas a plurality of minor vessels 11 con 
stitutes an assembled vessel 15, the number of such minor 
vessels may ‘be varied according to number of yarn de 
livered from the crimping device. 

I claim: 
1. Apparatus for heat treatment of synthetic ?ber yarn, 

comprising: 
(A) a completely closed vessel; 
(B) a liquid heat transfer medium partially ?lling the 

vessel; 
(C) a heating element immersed in said liquid and 
adapted to convert part thereof to a vapor which 
?lls the remainder of the vessel and cooperates with 
the liquid medium to maintain the vessel at a uni 
form temperature; 

(D) and means carried by and heated from the vessel 
providing narrow channels through which yarn to 
be heated can be passed for heat processing at sub 
stantially uniform temperature all along the length of 
the channels. 

2. The apparatus of claim 1, wherein the vessel is 
comprised of a row of upper minor vessels, said minor 
vessels being directly connected together'at their upper 
and lower portions by substantially short tubes which 
open directly into the vessels. 
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'3. The apparatus of claim 2 wherein said lower tubes 
are coaxial and contain said heating element. ' 
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