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54 IMPROVEMENTS IN OR RELATING TO THE CRIMPING

(71) W-e, JOoSEPH BANCROFT & Sons
Co., a corporation organised and existing
under the laws of the State of Delaware,
United ‘States of America of Wilmington, De-
laware, United States of America, do hereby
declare the invention for which we pray that
a patent may be granted to us, and the method
by which it is to be performed, to be particu-~
larly described in and by the followmg state-
ment:—

This invention relates to stuffer cnmpers of
the type wherein a yarn is fed between feed
rolls into .one end of a crimping chamber to
form: a core of crimped yarn which is advanced
along the chamber by the pressure exerted by
the incoming yarn.

A stuffer crimper of the mvenuon is suitable
for crimping yarn of large size, such as. carpet:

size yarn.

- According to one aspect of ‘the present in~
vention there is ptov1ded a method of crimping

yamn in a stuffer crimper comprising feeding

. the yam through feed rolls to a crimping
* chamber, crimping the yarn in the crimping

25

chamber, passing the crimped yard in the form

- of a core into a heating chamber, sub;éctmg

the yarn in the heating chamber to the action

- of superheated steam heating the heating

30

" chamber to a temperature to maintain

the steam therein . in a superheated
state, maintaining the pressure prevailing with-
in the heating chamber substantially at atmo-

: sphenc pressure, and introducing treating

35

steam into the heating chamber at an elevated
temperature and pressure to be superheated in
a dry state when its pressure is reduced to
atmospheric in said chamber to ensure that the

. steam can permeate the core of crimped yarn

in the -heating chamber in a superheated state

without imparting moisture to the core.
According to a second aspect of the inven-

tion there is provided apparatus for carrying

- out the method of any one of the claims 1

to 3, comprising a crimping chamber, feed
rolls disposed to feed yarn for crimping into
one end of the crimping chamber, a housing

forming a heating chamber registering with the

i [Price 25p]

Price 33p

~ OF YARN

other end of the crimping chamber, treating
steam inlet and outlet passages leading to the
heating chamber, heating devices for heating
the heating chamber to a temperature to main-
tain the steam therein in a superheated state,
a support for holding a core of crimped yarn
in the heating chamber spaced from the walls
of the heating chamber means for introducing
steam to said heating chamber at an elevated
temperature and pressure to be superheated in
a dry state when its pressure is- reduced to
atmospheric in said chamber, and a steam out-
let connection from the heating chamber ensur-
ing that the pressure of steam within the heat-
ing chamber is substantially at atmosphenc
pressure, -

According to a th1rd aspect of the invention

there is provided yarn cnmped by the above

method or apparatus.

In order that the mventmn .may be more

readily understood, the following description
is given, merely by way of example, with refer-
ence to the accompanymg dramngs, in
which: — :

FIGURE 1 is an end elevatmn with portlons
broken away of a stuffer cnmper embodymg
the invention;

FIGURE 2 is a partlal front elevation -of
the crimping apparatus on a larger scale than
Figure 1;

FIGURE 3 is an enlarged elevauon, partly

in section, taken along the line 3—3 of Flgure-
2;

FIGURE 4is a tr_ansverse sectlon taken -

along the line 4—4 of Figure 1;

FIGURE 5. is a transverse section taken on
the line 5—35 of Figure 1; .

FIGURE 6 is a perspective view of the low

friction chamber of the embodlment of the’

preceding - Flgures,

FIGURE 7 is a front elevation of the dis--

(I:‘Iaarge end of the embodiment of the precedmg
i

FIGURE 8 is a transverse sectxon taken
along the line 8—8 of Figure 7;

FIGURE 9 is a partial elevation similar to

Fxgure 2 illustrating a yarn core choking de- .

nmeans
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connection fromthe heating chanber ensuring and wherein said heating
nmeans is di sposed that the pressure of steamw thin the heating
adjacent said jnlef to prevent condensation of chanber is substantially
at at nospheric pres- the steam enteri’ ng the heating chanber. sure.
12. Apparatus according to any one of 65 10 5. Apparatus according to
claim 4, and clains 4 to 11, further i'ncluding a traversing , wherein
sai d corg support neans conprise Eizsﬂékbde adapted to traverse yarn as it
passed. ' eed
rol | s andvid of thwmﬂscﬁihslﬂ@éﬂandhommewds@ heat i ng
chanber é(ﬁlﬁ RE é"uaf 45hé§us+ ng with

their i nn8FeiSuaRal m4&|;§|ly and to.
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‘FIGURE 14 is a section taken on the line
14—14 of Figure 13.
Referring to. Figures 1—8. in detail, there

is shown a stuffer crimper having a spllt, rec-_ﬁ
tangular crimping chamber 10 mounted in a -

support bracket 11 and shaped at its lower
end to form a nosepiece conforming to the bite
of ‘a pair of feed rolls 12 and 13. The feed
roll 12 is carried on a shaft 14 journalled in
the bracket 11. The roll 113 is carried on 4
shaft 15 journalled in a bracket -16 which is
pivoted to the bracket 11 and-is biassed into
feeding engagement with the roli 12-by a rod

17 and a weight 18 interconnected through a

pivoted bell crank lever 19. The shafts 14 and
15 are interconnected for driving at the same

speed by spur géars 20 and 21. The shaft 14

is driven from a suitable source of power as
by a belt 22'4nd a belt pulley 23.

Yarn 25 is fed to the bite -of the feed rolls
12 and 13 through a traverse guide 26 slldmg
on rods 27 and having an arm 28 carrying

a- cam’ follower 29 riding in & closed hehcal_

groove 30 in a traverse roll:31.

The traverse guide 26 is offset from the bite

of the feed rolls 12 ‘and 13 so. as fo cause

the yam to lie on the surface of the feed roll

13 for a substantial ‘distance as it is advanced
to the ‘bite. The grip of the feed roll on the
yarn which is fed around a predetermined por-
tion of 'its surface, for example, at least around

an arc of 45°, sérves to improve the feed and’

to relieve the strain which would otherwise be
produced at - the bite and which tends to cause
breakage of the yarn, particularly when the

yarn is rapidly traversed. The roll 31 is
mounted on a shaft:32 and ‘is driven from the
‘'shaft - 14' through ‘a set of - reducing gears' 36..

The arrangement is such that the yarn is tra-
versed .along the bite’ of the feed rolls 12 and
13 as it is fed .into the crimping chamber so
as to prov1de a ‘more uniform dlstnbuuon of
the yarn in the chamber.

A heating - chamber- compnsmg a block 40
is mounted-on ‘the bracket 11 above the crimp-
ing chamber 10. The block 40 carries heating’

rods 41’ for mamtmmng the wall thereof at

the desired temiperature. A set of vertical rods
42 d1sposed in a rectangle and secured in up--

per, centre, and lower rectangular collars 43,

44 and 45 have curved inner surfaces dxsposed-
in ahgnment ‘with the inner surface of the.
crimping ‘chamber 10 to form a continuation’

thereof, The collars 43, 44 and 45 fit within

chamber

. A Pall' Of Yam core ChOklng mﬂmbers m PR
the ‘form of plates 51 of flexible metal- are

mounted on shafts 52 which are journalled in
upstanding ears 53 on the walls of the chamber

10 with their axes parallel to the axes of the

feed rolls 12 and 13. The plates 51 extend
upwardly into the cage formed by the rods
42 in the heating zone and are biassed toward
the sides of the core 50 by a cord 55 carrying
a weight 58, The cord 55 is fixed to a pulley

56 carried by one of the shafts 52. The cord -

55 passes around 4 guide roHler 59 and is. at:
tached to ‘weight 58. Spur gears 57 ‘cause the

shafts 52 to turn‘at the same speed and main-

tain the two, plates 51 symmetrically inclined
with respect to the axis of the core 50.
The plates 51 compact the core which passés
therebelween and impede the advance of the
core s0 as to produce a back' pressure at the
bite' of the féed rolls 12 and 13 whlch canf
be controlled by the welght 58. e
A cooling cage 60 is formed by a set of‘_

95 -

rods 61 whick are held in an upper collar 62 -

(Figure 7) and a lower collar 63 (Figure 1).
The rods 61 register with the rods 42 and’
form a continuation thereof. The collar 43 car-
riés positioning pins' 64 entering holes in. the
collar 63 for holding the cooling cage 'in regis-
tration with the cage formed by the rods 42
in the heating chamber. The rods. 61 and the
collars 62 and 63 are similar in shape o the'
rods 42 and the collars 43 to 45.’ '
A second yarn core choking  device ‘posi-
tioned in' the coolmg cage 60, .comprises sets’
of fingers 66 carried -on pins 67 journalled in
a support bracket and biassed towards the core’
50 by weights 68 attached to the ends of rods'
70 which are fixed to the-pins 67. -
The fingers 66 maintain the cote under.s’
predetermined pressure in. the: zone betwéen’
the yarn core choking device .of the heating

100
105
110

115

chamber and ‘that of the cooling chamber. This _ o

pressure is controlled by smtable selectmn of
the weight 68. '

The pos1t10n and the pressure of the two..
yarn core choking devices are selected in ‘ac-
cordance ‘with the requirements of the. partict-
lar yarn being processed. The back préssure.
produoed by. the first choking. device affects.
the crimp leg length (crimping amplitude) and
the pressure exerted by the second: chokmg de=’
vice affects the density of the core in the set-'
ting chamber which, in turn, affects the crimp,
angle which is set into the yarn. The location’
of the first choking device near the bite of;

120
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confine and gui
claimb5, or

claimb5, wherei

I ncl udes spaci ng nmenbers spaci ng
surfaces of said rods from sai-d heus-

t he outer

to claim13, where-
sai d choki ng _freans cdiprise yieldable 128

any

clainse_6 to 12 when appendant.thereto,

de a core of crinped yarn
t her et hr ough.
75

13. Apparatus according to

n and including means for

i ng,

one of
20 6. Apparatus according to
choking said core sai d cage

upon exit fromsaid crinping chanber.

14. Apparatus according
ef fective to facilitate circul ati on of gas
58Pt hin said housing and aro

sai d cage.
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instances, the second choking device may be
omitted dependmg upon. the desired charac-
teristics of the crimp. The spacing of the outer
surfaces .of . the rods 42 from the walls of the
heatmg chamber permits circulation-of heated
air within the chamber and prov1des a more
uniform heating for- the core as it passes there-
through. A sensing device. for the end of the
core-50 comprises a collar 75 disposed to slide
around the outer surfaces of the rods 61 and
carrying a pair of inner.rollers 76 which are
in parallel spaced position and. are. disposed
on opposite sides of the end rods:61. for guid-
ing the collar as it rises and falls with the
core. The rollers. 76 rest on ‘the - top surface
of the core and the crimped yarn 77 is extract-
ed . therebetween by delivery rolls or by- a
winder not shown. A pivoted bracket 78 in-
cludes arms 79 plvoted to the two. sides of
the collar. 75 on. opposite’ sides. of the cage.
The pivoted bracket.78 carries an arm 80 en-
gaging a pin. 81 extending fromt a -sprocket
82:0n a shaft 83 carrying a chain 84. The
chain 84 engages a. sprocket 85 carried on-a

shaft 86 of a potentiometer 87 which is adapt-.

" ed. to vary the speed of a motor driving the

50.

55
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feed rolls or. a:winder or other take up device
in a sense to vary the rate of feed or extraction
of the crimped yarn so-as to maintain the end
of the core at a substantially. constant level.

Referring to the embodiment of Figures 9-

to 12, the feed rolls, nosepiece, and heating

and. coohng cages -are similar to -those .above.

described and have ‘been given ithe same: refer-

ence characters with the suffix. “a.” The heater:

housing is split and comprises a front part 90
and a rear part 91 which are hinged together
and.may be opened to provide access to the
heating cage for cleaning. The colars:43a, 44a;

and- 45a fit within: the bore. of the housing’

and.are secured. therein by the housing walls
when the parts are closed.
In this embodiment, means is provided for

the: admission of steam into the heating

chamber in the - space around the core of
crimped yarn in the heating cage. For this pur-

‘pose, - a. horizontal bore 92 is formed in: each

of. the parts 90 and 91 to.receive steam from
an external source 'and to supply the. same to
horizontal slits 93 which extend through the

walls of the housing parts- at a point above:

the lower cdllar 45a. The steam, thus; envelops

the core in. the heating cage and permeates

the crimped yarn. The lower collar 45a closes
the space between.the walls and. the core to

S
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end walls o the heusing, extending-upwardliicn

past the centre collar 44a.and the upper.coliar
43a so as to allow the steam -to. contact .the
core in the space between the upper and lower
collars:and to escape into the atmosphere past
the upper collar 43a, -

The. housing walls- are heated by suitable
means- such as strip heaters: 96 which may. be
temperature controlied by any suitable means.
The parts 90.and 91 of the housing are:formed
with groove 97 and rib 98 which mesh- for
sealing the heating:chamber agamst escape of
steam.

Steam is supphed from an- extemal source
at, for example, pressure of 0.7 to 17.5 Kilo-
grammes per square centimetre and at- tem-
peratures of from 116°C, to 210°C. depending
upon the pressure. The chamber is maintained
by the strip heaters at a . temperature which
is usually somewhat above the steam tempera-
ture, for example; at-a temperature of from
121°C.to 236°C. The required:chamber tem-
perature will depend .upon-the nature of the
yarn and the rate at which the core passes
through the chamber. The temperature must,

of- course, be below- that at which degradation.
occurs. When- the steam enters the - heating:

chamber its pressure is reduced to substantially.
atmospheric pressure, owing to-the fact that
the chamber is vented to the: atmosphere.
Hence,. the steam becomes super heated. or.

dry steam as it contacts- the core. Should any-

condensation occur owing. to contact with the
relatively cool core- the condensate. is fe-va-

pourized by the heat supplied by the rods 94
and also due to.the: high temperature main--

tained.in the chamber by the strip heaters: 96.

The yarn is thus subjected to an -atmosphere-
of steam in the heating chamber which. is
adapted to -provide optimum. setting condi--
tions. As. the  yarn reaches the cooling zone:
the steam-is immediately dissipated:leaving: the-
yarn in a.dry state which is sultable for-wind+

ing onto a package.

In this embodlment, the first yam core.

choking device is shown as comprising: a-pair

of choking elements 100 (Figures 9 and. 10)-
journalled in the walls of: the crimping:
chamber 10a. These choking elements 100 are.
formed with straight ‘surfaces: 101 which are
offset from their centres and extend upwardly-

from" such centres with' top -edges: 102 which

are adapted:to be displaced inwardly . toward
the centre of the chamber- as the choking: ele~-
ments are turned. In their retracted state; the-

straight surfaces 101 are disposed-in recesses
in-the ‘walls- of .the chamber 102 and are sub-
stantially coplanar therewith, The choking ele=
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conpressive contact with
said core

8. Apparatus according to claim5, 6 or 7,
further
regi stratiion with said heati ng chanber

sai d nenbers

into

I ncl udi ng a cooling cage disposed in

cage.

15.

Apparatus according to claim 14, where-
in said choke nenbers forma part of the walls
-of said crinping chanber when fully
16.
spaced paral |l el posit4 ons

set of further
registering with said heating chanber
rods and nmeans securing said further
Appar at is according to cIa|n114 A283%9

retracted. 90 35

rods in

said cooling cage conprising a
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the embadingn
within the ‘zone of e heatmg chamber.: S
a- first choking device: inay: be: subsututed in
the embodiments of Figures 1 to°8, if ‘desired.
The ‘arrangement selected  will depend upon
the characteristics of the yarn and the ‘ditnen-
sions. of the various -parts.In any évent, the
comiparatively small area of contact’ between
the -sides' of - the core “with -the -rods fornung
the heating arid ‘cooling cages produces &’ miii-
mum of - friction on ‘the core, and the back
pressure ‘can: be contrelled by the: arrangement
of the two choking devices and by the ‘prés-
sures exerted thereby on the-sides of the core
as'it advances. The sensing meémber shown
conforms ‘to" the average position’ of ‘the ‘top
surface “ of -the ‘core and 'also- forms ‘a. ‘guide
for the yarn which is-extracted ‘therefrom; -
Refernng ‘to -the form 'of ‘Figures': 13 and
14 ‘the: crimping apparatus -is shown as com-
prising an' outér: housing' 110 supported by
stitable means, not shown, havmg a central
bore terminating -in e’ ‘bottom- flange 111. A
heater ring: 112 is seated in. said -bore ‘agdinst
the - bottom “flange- 111" and is formed ‘with‘a
series ‘of ‘peripherally spaced holes:adapted to

receive: heatmg elemefits not shown for heatlng
g the crlmpmg chamber. - :
::'The -crimping chamber 113 is" composed of-

a split cylindrical “elefnent ‘seated’ ‘within the

heater. “member--112 and’ having 4’ bottom-

member 114 terminiating in’'a’ central nosepiece
115 which is ‘adapted 1o “receive’ yatn’ *for

crimping’ from: a“pair of féed -rolls" 116 as m:

the embodiments’of Figures 1 to'12.

- A -plurality of -ribs 1120, shown-in the form:
of T bats are spaced around -the ‘periphery of

the chamber 113 with their’ crossheads 121 dis-

posed in" slots i’ the ' inrier -surface  6f the

chamber wall:: These ribs 120 may be secured

to the bottorn wall 114 by suitable means, for’
example soldering, and extend’ upward]y -gbove’

the top ‘of thé: chamber:113 to form a’ coolihg

zone 122, The ribs are secured at their” top'E
. ends to a'ring 123 for rigidity.

-Vertical grooves 124 are shown -as formed

in the outér surface of the chamber 113 oppo-
site ‘the ribs: 120 to- provide air pockets -for’

controllmg the “heat transfer from the ‘heater

ring to the chamber walls and thence to the’

ribs:

chamber and -along the: coolmg cageabove ‘such

chamber whére' thé'crimp - is setmtheyam.
Since ‘thie ‘ribs 120: contact ‘the "core of yar'

only. at'spaced points the friction which opposes

'&eddmﬂp %@ds R chéking -step. i € NBELs e&ﬁ&&dl
es:dli ol Syapﬂrcs@ngxengn

T!te inner: edges 125 of the nbs 1200 form-'-
a"'support ‘for ‘the core’ of cnmped yarn s it-
advances-along  the ~ctimping - and “Heiting

t's.-connecte

rrcs-

kdplof

_ g%}% Ydf wirs 28 gyhigh
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decmper foompintaiing theedte ot
a ‘‘constant level as descnbed ‘above in connec-
tion with Figures'1to-12: While only so'much
of the ‘apparatus:is: shown in Figures 13 and
14 as'is necessary foran- understandmg of the
operauon of “this embodiment; it .
derstood ‘that “the ajnider ‘of -the apparatus
in-this embod' ent smnlar to that descnbed
above . i :

" The apparatus 111ustrated in the accompany—
ing drawings'is 4lso"described and claimed in
our’ copending- Patent’ Apphcauon No 2427/72
(Senal No.1,285,970)." " ~

WHAT WE CLAIMIS:— - * A

1. A mettiod-'of ¢rimping’ yarn in g stuffer
cnmper compnslng feeding the yam through

feed rolls fo- &' orimping chamber, crimping the

yarn® ih -the - crimiping ch_a‘.mber, passmg ‘the

crimped -yarn ‘in’ the form of a'core into.a

Heating chaitiber; sub]ectmg the ‘yarn ini the

heating chamber to the action ‘of superheated

steam; heating the heatirig chamber to.a tems=
perature-to ‘maintaifi the Steam ‘theréin’ina

superheatéd “state, “maintaining'"the ‘pressure

prevailing ‘witliin' the heating, chamber substan

t1a11y at’ aimosphenc ‘pressire, and’
treating ‘steam “into the ‘heating' ¢

elevited ‘tétiperature and pressure to be super-" '
heated in a dry state when ‘its pressure is re-

duced  to - atmosphenc in"sajd ‘chamber to en-
sure " that “the steam ‘can’ permieaté the’ core of

¢rimped - yain ‘i ‘the’ heating. chamber ‘in a
superheated:- state w1thout lmpamng moxsture'

to thie” core.:

-2: Al method accordmg to cldim 1 wherexn:
the 'core ‘is’ maintdined spaced from the walls'
of tlie hesting’ chamber, and wherein the steam’

is" introduced into- the- space between' the walls

of ' the" heatmg '_c_hamber and the core of':

cnmped yarn. -

3. A ‘method accordlng to clmm 1 or 2,

whereln ‘the ‘presstire. in” the - heating - chamber

is'“mdintdined - substantlally "gt’ atmospheric’

Secth)E d e. nt on
;, g‘é}f‘% tlﬁhaﬁ#ﬁﬁce%% o lgl(gfg'fcgptéur%noppom tely
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pressure’ by -venting - to* atmosphere through

passages. in the walls of - said heating chamber.

- 4, Apparatus for carrying ‘out ‘the ‘method
of any one of the claiins 1 to 3, comprising
a crimping’ chamiber, feed rolls disposed ‘to

feed: yarn ‘for- cnmpmg ‘into‘‘onie “end - of 'the
cnmpmg chamber, a housing ‘forming a heat--
© ing chamber registering with the other end of
the ctimping chamber, treating steam’inlet'and
outlet: ‘passages leadmg to-the’ heaung chamber,
heating - “devices' for “heating *~ the heaung '

120

125

chamber to- a - temperature ‘to ' maintain’ the -

steam therein'in a’ ‘'superheated state, a support

for holding a-‘core of crinmiped yarn in the heat--

ing chamber spaced: from the walls of the heat-
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ing a collar adapted to extend around said

yarn,
her ei
collar to rest

the top of a core of crinped yarn in

subst an-

substanti al -
before described with reference to

r ods,

t he acconpanyi ng draw ngs..
18.

saj d cooling cage, a pivoted,2sgser havi ng

a pair of spaced roll

17._A
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s

Apparatus for crinping yarn,
tially as
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ments of Figures 1 to 8, if desired.
The arrangement selected will depend upon
the characteristics of the yarn and the dimen-
sions of the various parts. In any event, the
comparatively small area of contact between
the sides of the core with the rods forming
the heating and cooling cages produces a mini-
mum of friction on the core, and the back
pressure can be controlled by the arrangement
of the two choking devices and by the pres-
sures exerted thereby on the sides of the core
as it advances. The sensing member shown
conforms to the average position of the top
surface of the core and also forms a guide
for the yarn which is extracted therefrom.
Referring to the form of Figures 13 and
14 the crimping apparatus is shown as com-
prising an outer housing 110 supported by
suitable means, not shown, having a central
bore terminating in a bottom flange 111.°A
heater ring 112 is seated in said bore against
the bottom flange 111 and is formed with a
series of peripherally spaced holes adapted to
receive heating elements not shown for heating
the crimping chamber. '
The crimping chamber 113 is composed of

a split cylindrical element seated within the -

heater member 112 and having a bottom
member 114 terminating in a central nosepiece
115 which is adapted to receive yarn for

crimping from a pair of feed rolls 116 as in

the embodiments of Figures 1 to 12.

A plurality of ribs '120, shown in the form
of T bars are spaced around the periphery of
the chamber 113 with their crossheads 121 dis-
posed in slots in the inner surface of the
chamber wall. These ribs 120 may be secured
to the bottom wall 114 by suitable means, for
example soldering, and extend upwardly above
the top of the chamber 113 to form a cooling
zone 122. The ribs are secured at their top
ends to a ring 123 for rigidity.

Vertical grooves 124 are shown as formed
in the outer surface of the chamber 113 oppo-
site the ribs 120 to provide air pockets for
controlling the heat transfer from the heater

ring to the chamber walls and thence to the’

ribs.

The inner edges 125 of the ribs 120 form
a support for the core of crimped yarn as it
advances along the crimping and heating
chamber and along the cooling cage above such

chamber where the crimp is set in the yam,

Since the ribs 120 contact the core of yarn
only at spaced points the friction which opposes
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of the apparatus is shown in Figures 13 and
14 as is necessary for an understanding of the
operation of this embodiment, it is to be un-
derstood that the remainder of the apparatus
in this embodiment is similar to that described
above. ' o

The apparatus illustrated in the accompany-
ing drawings is also described and claimed in
our copending Patent Application No 2427/72
(Serial No. 1,285,970). S '

WHAT WE CLAIM IS: —

1. A method of crimping yarn in a stuffer
crimper comprising feeding the yarn through
feed rolls to a crimping chamber, crimping the
yarn in the crimping chamber, passing the
crimped yarn in the form of a core into.a
heating chamber, subjecting the yarn in the
heating chamber to the action of superheated
steam, heating the heating chamber to a tem-
perature to maintain the steam therein in_.a
superheated state, maintaining the pressure
prevailing within the heating chamber substan-
tially at atmospheric pressure, and introducing
‘treating steam into the heating chamber at an

elevated temperature and pressure to be super-

heated in a dry state when its pressure is re-
duced to atmospheric in said chamber to en-
sure that the steam can permeate the core of
crimped yarn in the heating chamber in a
superheated state without imparting moisture
to the core.

2. A method according to claim 1 wherein
the core is maintained spaced from the walls
of the heating chamber, and wherein the steam
is introduced into the space between the walls
of the heating chamber and the core of
crimped yamn.

3. A method according to claim 1 or 2,
wherein the pressure in the heating chamber
is maintained substantially -at atmospheric
pressure by venting to atmosphere through
passages in the walls of said heating chamber.

4. Apparatus for carrying out the method
of any one of the claims 1 to 3, comprising
a crimping chamber, feed rolls disposed to
feed yarn for crimping into one end of the
crimping chamber, a housing forming a heat-
ing chamber registering with the other end of
the crimping chamber, treating steam inlet and
outlet passages leading to the heating chamber,
heating devices for heating the heating
chamber to a temperature to maintain the
steam therein in a superheated state, a support
for holding a core of crimped yarn in the heat-

ing chamber spaced from the walls of the heat-
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ing chamber, means for introducing steam to

" said heating chamber at an elevated tempera-

15

ture and pressure to be superheated in a dry
state when its pressure is reduced to atmo-
spheric in said chamber, and a steam outlet
connection from the heatmg chamber ensuring
that the pressure of steam within the heating
chamber is substantially at atmospheric pres-
sure.

5. Apparatus according to claim 4, and
wherein said core support means comprise a
cage formed by a plurality of spaced parallel
rods disposed within said heating chamber
housing with their inner surfaces forming a
continuation of the walls of said crimping
chamber, said rods extending throughout the

 Iength of said heating chamber effective to

20
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confine and guide a core of crimped yarn
therethrough,

6. Apparatus accordmg to claim 5, wherein
said cage includes spacing members spacing
the outer surfaces of said rods from said hous-
ing, effective to facilitate circulation of gas
within said housing and around said cage.

7. Apparatus according to claim 5 or 6,

“"further including collars having said rods se-
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cured therein and having outer surfaces fitting
in said housing effective to facilitate removal
of said cage.

8. Apparatus according to claim 5, 6 or 7,
further including a cooling cage disposed in
registration with said heating chamber cage,
said cooling cage comprising a set of further
rods registering with said heating chamber
rods and means securing said further rods in
spaced parallel positions effective to receive a
core of crimped yarn therebetween and to
guide said core to a discharge point.

9. Apparatus according to claim 8, further
including yarn sensing means disposed in said
cooling cage, said yarn sensing means compris-
ing a collar adapted to extend around said
rods, - @ pair of spaced rollers extending
between opposite ends of said collar to rest
upon the top of a core of crimped yarn in
said cooling cage, a pivoted member having
elements pivotally secured to opposite sides of
said collar centrally of its ends, and means
actuated by said pivoted member to vary the
relative rates of feed and withdrawal of yarn,
effective to maintain the core at a substantially
constant level in said cooling cage.

10. Apparatus according to claim 9, further
including a potentiometer connected to control
said relative rates of feed and withdrawal, said
pivoting member being connected to affect

said potentiometer upon a rise or fall of the
level of said core in said cooling cage.

11, Apparatus according to any one of
claims 4 to 10, wherein said steam introducing
means comprise an inlet disposed in said walls;
and wherein said heating means is disposed
adjacent said inlet to prevent condensation of
the steam entering the heating chamber.

12. Apparatus according to any one of
claims 4 to 11, further including a traversmg
guide adapted to traverse yarn as it is passed
to said feed rolls and displaced from said feed
rolls, and effective to cause the yarn to engage
one of said feed rolls tangentially and to ex-
tend around at least a 45° arc of the periphery
thilrseof as it is passed to the zip of said feed
rolls. '

13. Apparatus according to claim 5, or any
one of claims 6 to 12 when appendant thereto,
and including means for choking said core
upon exit from said crimping chamber.

14. Apparatus according to claim 13, where-

in said choking means comprise yieldable
choke members disposed to contact opposite
sides of the crimped core, said choke members
having surfaces adapted to register with the
chamber walls when in a retracted position and
being adapted to engage and compact said core
when advanced; and including means biasing
said members into compressive contact with
said core.

15. Apparatus according to claim 14, where-
in said choke members form a part of the walls
of said crimping chamber when fully retracted.

16. Apparatus according to claim 14 or 15,
wherein said choke members are mounted on
shafts connected to turn oppositely through
similar angles, and wherein biasing means is
provided for urging said shafts for rotation in
a sense extending said choke members into said
heating chamber.

17. A method of crimping yarn, substantial-
ly as hereinbefore described with reference to
the accompanying drawings.

18. Apparatus for crimping yarn, substan-
tially as hereinbefore described with reference
to and -as illustrated in the accompanying
drawings.

19. Yarn when crimped by the method of
any of claims 1 to 3 or 17, or by the apparatus
of any of claims 4 to 16 or 18.

J. A.KEMP & CO.,
Chartered Patent Agents,
14, South Square,
‘Gray’s Inn,
London WCIR 5EU.
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