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N THE fabncation of knimted garments, it s well known

that the tightoes of the strucure affedts the launder.
tig bhavior inuse. Pacthenoore, it is generally anderstood
i the industry and by most consamers that a Joose, fluffy
lady™s sweater, for example, must be handled more care-
fully than a pair of machine-koit socks, While the proneer-
ing work of Dutton has provided the first quantitative
approach io the role of knitting stiffness in shrinkage,
the factors constituting “tightness of structure™ are no
yet proevisely understood.

Further work an this field was promoted by the recogni-
Hion !\}' the Army Quartermaster (‘orpﬂ that r{-pl;lr(_-m(-m
of wool service clothing was largely due to shrinkage in
washing under ficdd and other conditions.  While anti-
felting treatments have contributed greatly to the ameliora-
tion of this problem, it is becoming clear that specification
of the use of shrink-resistant wool, in the absence of con-
struction limits, provides only a partial solution to the
problem. It was, therefore, with the practical goal of
providing a basis for the modification of procurement speci-

fications with respect to construction that this investipation

was undertaken, in the 'hopc that improvement in faunder-
ing stability might be achieved and that some insight into
the quantitative factors contributing to it might be gained,

Materials

Six-hundred pounds of 64s grade Australian wool top-

were obtained and divided into four parts. One part was
set aside, and the others' were treated in the mill by a

- tommercial, continuous top-treating process employing alka-

line wet chlorination. The treatment used was at three

. different levels, as judged by the top-shrinkage test; the

latter measures the length change of top specimens sub-
jected to wet mechanical action, and over a long period
of usc has been shown to correlate well with the shrink-
age behavior of garments made from the top. The top-
shrinkage values for the four groups of top were; untreated
—35 per cent to 40 per cent; "mild” treatment—195 per
ccent ; Toptimum’ treatment—-seven per cent; Vsevere”
treitment--two per veat. The adjectives describing the
level of chlorination are based on the experience of proces.
sors in relating top-shrinkage values to the performance
of Army fabrics; a seven per cent to 12 per cent top shrink-
age is considered “optimum” for most Army constructions;
4 12 per cent to 20 per cent top shrinkage, while adequate
for many civilian consumer applications, may he too mild
for vigorous Army laundering methods, while a two to
seven per cent top shrinkage penerally indicates 1 more
severe treatment than is required for most uses.

The wool was top-dyed with chrome colors and then
spun into the following yarns:

1 Bradford, normal knitting twist
—-135°1 Bradford, higher than normal twist
2 Bradford. normal knitting twist
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4 - 1572 Bradford, higher than normal twist in singles
% 261 Bragford, nofmal knitting twist

6--26/1 French, normal knitting twist

7---26.2 Bradford, normal knitting twist

H-26/2 French, nermal knitting twist

Y 3671 French, normal knitting twist

10 ~36,2 French, normal knitting twist

The spinner’s judgment as to “normal” or “higher than
normal” twists was followed; actual values of the twists
in the yarns are presented below.

The yarns, now representing ten types at four levels of
treatment, were fabricated into socks or tubing on com-
mercial-scale knitting machines, using either flat or 1 x 1
rib stitches.  For each kaitting machine, that number of
loops was used which would produce a commercially ac-
ceptable fabric with a given type of yarn. The knitting
stiffncss was varied above and below this value in order
to give a tight and a loose or sleazy construction in addition
to the normal texture.

Methods

The knit fabrics were relaxed by submerging them in
water at B0® F. for two hours, followed by hydroextraction
and tumble drying. The laundering procedure used for
most of the data reported here was similar to that known

‘as the Army-wool mobile laundering, except that the load

used was increased from 20 Ibs. to 231/ pounds in order
to accommodate all of the specimens in a single run. The
wash cycle comprised two five-minute suds, using lgepon
T as detergent, followed by three three-minute rinses, ex-
traction and tumble drying; water temperature was main-
tained at 100° F. Five wash cycles resulted in severe felting
of most of the untreated fabrics.

In order to resolve differences in felting behavior of
some of the treated samples, a milder laundering procedure
was also used in some cases. This comprised a four-minute
suds followed by two two-minute rinses at high water level.
This latter test is referred to below as the mild laundering.
Measurements were made after five, ten and 20 mild laun-
derings of this type.

In view of the large number of data obtained, the effect
of ¢ach factor of construction is isolated, where possible,
and the results are presented in separate tables. While the
results for a given sample may thus be given in several
places. it is believed that this method of presentation is
justificd because it greatly facilitates comparison.

Effect of Knitting Stiffness

I-'o_r any given yarn, the tightness of knit or density of
the fabric appears to be the most important variable of




ability with increasing knitting stifness is apain noted
this result showing good general agreement with the con
clusions of Dutton on the role of knitted fabric texture i
shrinkage. The results in Table II indicate that the manu

construction from the point of view of effect on felting
shrinkage. Data illustrating the effect of this factor on
untreated wool are presented in Table 1. As shown by

TABLE I. Lavxperixe SiriNkace or Uxtreaten Kyirren fac - of 4 satisfac - .
Fannics a5 & Fusemoy 08 KSITTING STIFFXESS acture of a satisfactory shrink-resistant parment depend

. Shrinkage in five  UPON 2 Judicious combination of a proper level of treatmen

Army maobile with a sufficiently firm construction. Thus, while 1 shrink

Fabric texture taunderings cesistant garment can be made from untreated yarns knitte
. o s . rolec? (Y : : '
Yarn  (wales? (courses/ Wales® Coursest  eypremely tightly, such a garment would suffer a loss o

Fabric Nu. in.) in) - (%) (%) ; L we _
Fiat bt tubing 13 1 o 2 7 13 the c.iesna.b[e §oftn¢:ss and extensibility which are amon;
3 e 93 23 11 wool's chief virtues. Converscly, a sleazy ¢onstruction car
be made quite shrink-resistant by overtreatme
Flat-knit tubing 15:2 13 16 24 14 with ki Iti 1 ¢ ) ertreatment, but O'nlj
153 b 18 o 1 1th a resulting loss of soft hand and pood wearin
‘ qualitics,
Rib-knit tubing 1572 8 13 42 12 »
152 12 18 11 ] )
Effect of Yarn Twist
Flat-knit tubing 2671 23 28 24 13
26.1 27 RES 16 3 The shrinkage in liundering of untreated  fabrics i
Flat-knit socks 2672 - 20 28 19 which the yarns differed in twist is shown in Tahle 111
: 7672 18 22 24 14 Since the previous section has confirmed the importanc
Flat kit tubing 26 2 " . 16 13 of !.:‘n:ttmg_ sti.‘fncss', c‘omi‘:_arésans. are inade vy britweer
26,2 4 20 i3 2% fabrics which are similar in this Fespect.
The results indicate a small but consistent trend toward:
mibLenit tubi ; 1 17 a3 25 . - o
Rib-krit tubing ;g/; ]ls z" 2; “’ lqwer shrinkage values for the fabrics made with the
: higher-twist yarns, It is to be noted that the singles yarn:
Flat-knit tubing :gf: ig .4!2 1‘; -’; d|ﬂ'erc-d in twist to a rather minor degree, and the differ ™
: - ences in the felting of fabrics knitted from the 155 yarns.
'Rib-knit tubing 361 22 27 21 21 for example, are quite small.
36/1 22 36 11 11 Similar data are presented in Tahle 1V for the fabric:
Flatknit tubing 362 18 13 20 10 !-cmtted from shrink-resistant wool, in which similar smali
36/2 20 26 22 13 improvements in felt-resistance accompany the use of higher.

*Ay wales shrinkage is meant shrinkage in the length dimension ist v ) o . ' - A

fg;: courses shrinkggc is meant shrinkagge in the width dimcnsion ll'::l;_:r ::;::S fo:tlll:c c:l;::{:idh:n‘“f‘:::;{f’i: 0:;;::‘{"‘1 I:‘;—:}:i\(::;
these results, the tighter construction resists felting to 2 alvo he seen from some of Dutton's results,
greater extent than does the slack knit made with the
identical yarn. By increasing the knitting stiffness-to a2 Pffact of Plying of Yarns
fairly high level, a substantial improvement in fabric sta- '
bility is attained.

That the effect of knitting stiffness is not limited to
untreated wool can be seen from the data in Table I, in
which are summarized results of laundering shrinkage mea-
surements on treated wool fabrics. The decrease in felt-

The role of plying in felting behavior was studied by
faundering knitted fabrics made from 155 single ply yarns
and ‘comparing the results with those for fabrics made from
26Gs and 36s, two-ply. Such fabrics of similar texture were
considered to be substantially the same with respect to

LAvspERING SHRINKAGE oF KNITTED FaBRIcs Mane Froyr ChroriNaten Woor as o Foserms oF Kxmmmise STirevess

TABLE I1.
Shrinkage in five Army
R mobile launderings
Fabric texture Wales Courses
Fabric Yarn No. Level of treatment (wales'ing) feour=es in) A (%)

Ril-knit tubing 15/1 ‘ Optimum 13 1% 1 M
1571 Optimum 1o 20 10 8

Flat-knit tubing 151 Optimum 20 k3] 1 [8
151 Optimum 2 24 7 3

Flat-knit tubing 1572 Opli_mum 7 b RY; §
1572 Optimum % 10 i 12

] 14 14

Flat-knit tubing 13:2 Severe N » 16 !
152 Severe X 0 1 2

Rib-knit tubing 1572 Optimum 7 1i 1" 4
1572 Optimum | 1% h 3

Rib-knit tubing ‘ Ity 2 Optimum 1 15 15 3
202 Optimum 14 2 9 3

Rib-knit tubing 6 2 Severe 1t 17 N 4
26,2 Severe 13 tu ] 5

Flat-knit tubing 2672 Optimum 10 l:' 10 o
26/2 Optimum t4 3 I 1

Flat-knit tubing 262 Severe 1 14 10 -1
2072 Severe 13 18 ] 2
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TARLE 111
, Shrinkage in five Army
Yarn twist- mobile launderings
Fabric texlure Singles Ply Wales Courses
Fabric Yurn No. {wales’in.} (courses’in.) (tpid (t.p.i) (%) (%)
Flat -knit tubing 151 1¢ 24 h.7 . 23 13
i5 1 19 24 51 - U 11
Rib-knit tulsing 151 14 RS b3 §§ 13
151 14 L LB 27 1%
Flat-knit tubing 15 2 14 17, 9 0 206 ¥
‘ e 152 13 17 i EN| 23 13
15 2 T 10 A6 70 52 39
P33 T vy 31 47 33
15 2 i 30 70 i3 23
152 1 I 5.1 34 25
ib-kni ine 13 2 3 13 io i0 39 15
Rib-knit tuhing ol 3 N i o 3 s
15 2 1) 13 3.0 7.0 33 10
1572 Q 15 7. 3.1 30 7

Lavsnerine SHeINKAGE oF Kx1TTen Fanrics Mane rroM SHIRINK-RESSTANT Wout as a FuneTioN ofF Yary Twist

TABLE 1V,
Shrinkage in five Army
Fabrir lexture Yarn twist mobile launderings
{wales {courses Singles Plv Wales: Courzes
Fabriv Yirn Mo Level of treatment in) in.} (Lpi.) (t.pi} ) (9%
Flut-knit zocks 151 Optimum 0 24 6.7 — 10 3
15 1 Optimum 0 24 3.1 — 8 4
Flat-knil -ocks 15 2 Optimum 13 1o 1.0 7.0 12 4
52 Optimum 13 10 VT 51 ) 4
15 2 Optimum 13 iv 1.0 0 10 4
15 2 Optimum 13 17 e kR ] 2
1572 Optimum 14 ] 19 70 14 —8
152 Optimum 14 8 7.7 ER 22 3
Flat-knit socks 15 2 Severe 7 8 3a 70 0 —3
15,72 Severe [ 7 i 31 7 —2

weight., The results of wish tests are given in Table V for
both untreated wool and for top subjected to the “opti-
mum’” chlorination treatment,

Plying is scen to produce no offect on the laundering
shrinkage of untreated fubrics. On the other hand. the
data in Table V suggest that with shrink-resistant wool,

TAKRLE V. Straskace or KNirrep Fasnues as a Fuserion o
PivinG oF Yarxs
Shrinkage in five Army
mobile launderings
Wales Courses

(%) (5

T » 3 22 12

Fabric texture
4 (wales ™ (courses’
Fabric Yarn No. in.} in.}
Flixt knit
Untreated 13

Fhat knit
Untreated RY

2 204 20 13
Flat knit
Untreatel
Flat knit
Untreated 22 15
Flat knit

Untrewted an 2 13 AR
Flat knit

Optimiem

treatment LR Ju N
Fhait knit

Oplinium

trestment )t M
Flat kant

Optimum
treatment 151
Flat knit

Optimum
treatmient to

Flat knit
Optimum
trefment in o 19

plying may result in superior resistance to felting. This
is, however, believed to result from the differences in yarn
twist in the samples that were available for comparison.
The singles twist of the 155, 26s and 36s yarns used in
the treated fabrics were, respectively, 8.2, 8.8 and 11.6 turns
per inch. The felting of the samples made from the 262
yarn is similar to that kait from the 15s yarn, whereas the
felting of the 36°2 yarn with the higher twist is lower.
The decrease in felting observed with the 36./2 higher-twist
yarn is similar to that given in Table IV, and may there-
fore be attributed to the twist rather than to the plying.
It is concluded that plying has little effect on felting in
the absence of other interactions.

Type of Spinning

Comparisons for feltability of untreated fabrics made
from yarns which were spun on the French or on the Brad-
ford system are shown in Table VI. The results indicate neg-
ligible difference in felting behavior,

Effect of Yarn Numer

Iowas comsidered of mterest to compare the fabrics of
a5 nearly identical texture as possible but made from Jdiffer-
ent untreated yarns. This, in effect, constitutes a different
way of changing the weight of the cloth then through
varying the knitting stiffness. The comparisons are shown
in Table VI,

The results indicate that the heavier fabrics made with
varns ob the lower yarn number are less feltable, Thus,
increasing the density of the fabric by using a heavier yarn
ot by knitting with more loops per inch tends to produce
4 more shrink-resistant fabric, This result suggested that
these twa factors could be considered tog="ner. With woven
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TABLE VI Frerer or Bravrown 15, Frrxen SEINNING 0N SHEINK G v LA Sbpsose, or USaniaten Wonwg

Fuabric texture

Falbric Yarm No. fwales in) (eourses in)
Flhit-knit tuhing - 2ol 25 i3
Joo 27 4
Flat-knit ocks 26 2 17 0
20 2 Tn 20
Flat-knit tubing 26 2 1 13
Jo 2 11 &
Rib-knit tubing 2p°2 12 20
20°2 13 1o

TABLE VII. Snrxxace of Untheaten KS107ed Fanrics or
AreroxtMaTELY Eoran TEXTURE as 4 Frnetion oF
Yarx NUsner
Shrinkage in hve
Army muobile

Fabric texture launderings
Yara {wales  rcourses  Wales  Courses

Fabric No. in.y in) (%) (%1
Flat-knit tubing 152 14 tH L5 11
2672 n 10 o 18

Rib-knit tubing 152 12 18 14 1]
262 20 20 1o

151 13 17 30 10

Flat-knit tubing 20,2 18 22 25 14
15/1 19 22 4 15

16/2 18 23 20 {0

Flat-knit tubing 15/2 8. 10 30 25
2672 - n 13 16 38

Flat-knit tubing  36/2 20 26 22 13
26/1 25 33 23 16
261 25 28 23 - 13
36/1 23 30 33 2¢

fabrics, the parameter known as the “cover factor,” F, is
frequently used to define the fabric density; it is given
by the relationship
T
F=

»

wF

- where T is the number of picks or ends per inch and Y is

the effective yarn number (the yarn number for singles;

sol
so}
-
- 4
§
hal
a
§“‘°'O 15/1  varns
g ® =/ wmans
| @ 26/ vwanns
s QP 26/ vamns
200 6/t vamws
S 3¢/2 wens
[3 obata oF cox ET AL (2), 56-66/1 YARNS
B pam oF putTon (9, 21/ 2 YARNS

o ) 7} 5

Shrinkawe in five Army
mohile urmberings

Woides Couraes
Tyvpe of spinning (S t
Bradtond s ‘ 14
Froneh 15 .
Breadionl . 2y 19
French 25 1
Hradtard 1o i%
French ) ' ih
Rradiord 24 16
Fremeh A0 17

onc-half the singles yarn number for two-ply yarns, e},
Peirce gmalyzed the geometry of knttted fabrics und Jdefined
the density, pé, in terms of the unit weight of the yarn, g,
and the course and walce spactngs, poand e, respectively,
Combining several of his cquations, the density is given to
4 fivst approximation by:
&
JE comstant . L
(f-t-u)®

Since Peirce’s weight per unit kengih, g is inverscly pro-
portional to the yurn number, Y, and the course and wale
spacings vary as the reciprocal of the number of courses
and wales per inch, the cover factor can he secn to he
related to the density of knitted fabrics, as given by Peirce,
The somewhat arbitrary procedure was therefore followed
of calculating 1 “cover factor” for the present knitted fab-
rics, using the relationship

and taking as 7' the sum of the number of courses and
wales per inch, The factor so caleulated s clearly related
to the density of packing of wool in a given area of knitted
goods, and it has the virtue of extreme stmplicity.

The “cover factors™ so calculated were plotted against
the felting shrinkages, the curves being shown by the circles
in Figs. 1 and 2 for the untreated flat and 1 x 1 rib knit

a0

-
Q
T

F 3
=
T

AREA SHRINKAGE, PERCENT

15/1  YaRNS &

15/2 YARNS
26/2 YARNS
36/t YARNS
DATA OF GOX ET AL {2), 56-66/1 YARNS
) :'> |E> 5

3+
<
T

e 2V~ Yo

Fig. ¥ fleft)=—%hrinkage of untrested fat knit fabrier in Juundering as a fusnrtinn of cover factor, Fie. 2 fright j—Shrinkage of untresied rile knit

fabrics in laundering as a function of cover fartor.
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tabrics, r(-\p(-(tn'cl)'_ The rorrelation s ;Iuit(- ‘guu;l‘ {Ine
v estundte the felring for a wade vaocty of construstions
amd yarn types from the “cover-factor” values,

As b matter of peneral anterests an attempt was muade
to determine whether this relationship would also hold
for uther data. Accordingly, the data of Dution and of
Cox of af. were calculated in this way and plotted on the
same curves. The plots (sobid squares and open squares,
respectively) are observed to fit very well to the present
data. despite the considerable difference in the felting test
methods wsed, This suggests that the observed relationship
v of gencral usefulness, although the very good agreement
botween the present data and those of Dutton and Cox
must be regarded as partly fortuitoas, which is probably duc
to the Tact that Wl the shrinkage tests invalved were quite

OV CTOL

Effect of Level of Treatment

Comparison of the peneral shrinkage values in Tables 1
and I and in Tables TH and IV reveal, as one would
expect, that treatment for shrink-resistance is the largest
factor in lowering feltubility. An over-all view of this is
piven in Tables VIH and IX, which, in addition, give a
“picture of the magnitudes of the felting changes with con-
tinued laundering; these results are for the mild washing
procedure, using low-titer soap as detergent.

The data demonstrate the importance of wool treatment
in achieving acceptable shrink-resistance. There are socks
{especially of the slack constructions) which are unsatis-
factory as shrink-resistant garments because of inadequate
construction, despite the over-all reduction in felting when

TARLE VI

chlorinated wool v employed. This point is of great im-
purtance and hence merits repetition: specification of shrink-
resistance 15 of iself insufficient, and further dcscription
with respect to the construction in which the wool is to he
used s required. One may thus “tailor” a treatment (within
lumits ) to a given construction, or, alternatively, one must
provide a sufhcient tight construction for a given treatment
in order 10 meet end-use requirements.

Summary and Conclusions

(1) Knritting stifiness, and, to a much smaller extent,
yarn twist, contribute to the felting hchavior of knitted
{abrics. Increase in the number of wales and courses per
inch and in the twift can be used to cffect appreciable im-
provement in laundering stability.

{2) As the weight of the yarn used in a knitted struc-
ture s fncreased, the feltability decreases.

(3} The “cover factor,” which is a2 measure of the
amount of wool packed into a unit area of fabric, and
which.is proportional to the wales and courses and inversely
proportional to the square root of the yarn number, corre-
lates well with the relative shrink-resistance of a construc-
tion.

(-i) Plying of yarns and type of spinning (Bradford
5. French) do not appear to affect feltability, other things
being equal.

(3) Application of a shrink-resistant treatment . to the
wool produces a greater effect in reducing laundering shrink-
age than any modification of construction here employed.

Construction variables must necessarily be considered in

relation to the level of treatment nonetheless, since un-

Sprinkack 1x Mpn Lacxnmegine or Frar-Kxir Soexs

Length shrinkage in launderingt

Optimum Severe
Untreated Mild treatment treatment treatment
5 cveles 10 cveles 20 eveles 1) cycles 20 cycles 20 cycles 20 cxcles
Yarn Code Na * {77 (%) (7 (%) . (%) (%) %)
1 Shack knit 3’ 18 25 [i 14 3 _—
1---Ticzht knit ¥ 13 22 10 8 3 —
2—-Skack knit 1t 133 26 3 : 8 — 2
22-Tizht knit 8 17 24 1 4 5 _
A—=Slack knit 12 160 24 10 14 4 1
3—Tight knil - to 14 22 7 10 2 1
3 —Slack knit ¥ 15 23 R 13 4 1
+——Tight knit o 12 1R 6 6 2 1
S—Slack knit o 10 26 b 0 — _
§—Tight knit h 14 19 [} 3 — —
o--Slack kit v 13 22 - — 2 2
6—Tirht knit [ v 16 e 2 z
7--Slack knit 11 23 28 &) [} 5
7—Tight knit 10 jo 25 12 f 3
s—-Slack knit 13 15 A0 — — K} 5
R~ -Tirht knit oo 13 23 —~ _— 1 2
10-- Slack knit L 10 N — — 2 1
10 Tizht knit s 1 12 - 3 ;
“The number- vorrespond to the listing presented in Lhe Materials rection,
FAteasureid with the Schicler device (Supplement to Fed. Spec. CCC-T-101a1.
TABLE IX. Susivkawe ix Mon Lavsorrixe oF T x 1 Rig-K~xiT Sovks ag Tunise
Lemeth chrinkape in launderingt
. Optimum Severe
Untreated Miid treatment treatment treatment
Fevedes 10 cveles 20 evcles 10 vveles 20 cviles 20 cycles 20 evcles
Yoarn {oele Nae [R () (78] () (%) (%) (=)
1 Shick kait 11 R i3 17 10 a 3
1 - Tight knit 11 16 20 § o 0 i
2 - Stack knit 14 23 KR [} 13 3 3
2 —Ticht knit v a N 4 o 3 -
0f--- Slack knit 5 12 I8 _— - _ .
ut  Tieht knit ¢ o R — . _ _

*The nimbers corre-pomd (o the Hsting presented in the Materiads section.
FM™Mensured with the Sebieler device (Supplement 1o Fed. Spee. CCC-T-101a0.

tTubing specimens.




satisfactory stability may be found with shrink-resistan’
wools if the fabric construction is sleazy.

It is to be noted that the range of constructions considered
in this experiment did not deviate too far from those con-
sidered normal in terms of conventional commercial prac-
tice. Itis quite possible that combinations of variables which
would give considerably better felting control than was

HE following description of recent patents issued in
Tthe hosiery and knitgoods field is supplied by Eaton
& Bell. Copies of the patents listed below may be obtained
by sending company check, money order or silver to the
Commissioner of Patents, Washington 25, D. C., at the
rate of 25 cents per copy.

Lisle Mills, Inc., of Allentown, Pa_, is assignee of Patent
No. 2,519,534 from William W, Artzt of New Rochelle,
N. Y. This patent calls for an undergarment formed of
a knitted fabric comprising an integral body portion having
front and back sides and one of the sides having a longi-
tudinal zone of a knit more yieldable laterally than adjacent
portions. The remainder of the body portion and including
a croich portion of the same are of the same knit as the
zone and are joined with the other side of the hody portion.

Patent No. 2,519,875 has been assigned to Dexdale Ho-
stery Mills of Lansdale, Pa,, from Emil J. Berger and How-
ard K. West of the same city and relates to a straight knit-
ting machine. The patent claims in a straight knitting ma-
chine, a bar with a series of hook needles and a har with
needle-hook cover points to co-operate with the needles in
the stitch formation. Supporting means are rockable ahout
a horizontal axis for the point bar and means are provided
for rocking the point bar including a rotary cam. A cam
actuates a spring biased follower arm, the arm being formed
in two sections connected by a2 knuckle joint. Means are
also provided for breaking the knuckle joint of the arm
to prevent its actuation by the cam at predetermined times
during the knitting and thereby precludes actuation of the
point bar.

Eugene M. Zesch of Shillington, Pa., is assignor to Karl
Lieberknecht, Inc. of Reading, Pa., of Patent No. 2,519,991
This patent claims a welt closing mechanism for knitting

machine having a straight series of nccdles comprising a.

welt rod. The starting course of welt fabric on the necdles
is engaged by a bar with hook instrumentalities and this
bar has a shouldered ledge at the bhack thereof upon which
the welt rod is placed. A spring finger normally holds the
rod upon the ledge. The welt har is supported incident
to movement of the welt bar away from the necdles to
draw off the welt fabric as it is heing formed. Releasing
means are automatically operable, after a definite length
of welt fabric is produced, to dislodge the welt rod from
the shoulder of the welt bar and to incidentally flex the
spring finger and so relcase the rod to drop toward the
fabric behind the hook instrumentalities of the har.
Patent No. 2,520,091 has been assigned to Sanson Ho-
siery Mills, Inc., of Phr’ladclphia, Pa., from Willy dc Mond
of Hollywood, Calif. This patent calls for a stocking plain-

£

found here, and which are not now uscd In industry, exist,

The work of Mewsts, Bogarev. 1lareis. Suohne and Weiner was dewnbed in N
recont itsue af feniife Hewarch Journal, monthly publicarion of the Texnle Re
search Institure. Inc. Their revearch endeavors consiture 3 part of the Army
Quartermatrer program on shrinh-resistant wool, which s under the tupervision
of the Natisnal Research (ouncil Advisory Comamnittee on Texrile Finishing Re.
sedrch. The foregaing report is ro be published by the Gilice of 1he Quartermanres
Ceeneral.

Mr. Weiner iv aveodisted with the Reseasch and Develapment [aborarasnes ot
the Philadelphia {Pa ) Quartermaster Depot. while his collabarators ase with
Hareis Rescarch 1 aboraterses of Washingran, 13 (

»

knitted from nylon and accordion pleated. The pleat-defin.
ing creases are permanently sct into the fabric at an angle ta
the fabric course and visible when the stocking is relaxe !
but disappearing as the stocking is drawn onto the leg o)
the wearer. '

Patent No. 2,521,218 has heen issued to Carlos A. Hepp
of Palisade, N. J.. assignor to Alfred Hofmann & Co. of
West New York, N. J., for a warp knitting machine and
methed of operation, This patent relates to a warp knitting
machine of a type having 2 rotatable reel from which the
yarns are supplied in the form of an advancing sheet to
feed the banks of knitting instruments operable through
successive cycles, with a frictional hrake means operable in
each knitting cycle for methedically retarding the reel rota-
tion and comprising a friction shoc bearing upon a surface
rotatable with the recl. A movabic shipper means is oper-
ably connected to the shoe to impose or relax variably the
hraking action on the reel. A combination is claimed of
a plurality of shiftable yarn puide rods around which n
sequence the yarn sheet from the reel flows advancing
toward the knitting point. Each rod is advancingly dis-
placeable and retractingly returnablc for the supplying and
taking up of the yarn. A first one of the rods has resilient
control means rendering it displaccable and returnable in
each cycle in response to variations of the pull and slack
of the yarns flowing around it caused by variations in the
knitting demand for yarn. A second ane of the shiftable
rods has control means for displacing and returning it
independently of such pull and slack of the flowing yarn«
and comprises a positive or power actuated mechanism pre-
timed to supply yarn to and take up yarn from the kni-
ting point in cach cycle to a variable extent co-ordinated
with but insufficient fully to satisfy such pull and slack of
the yarns. The first rod has a mechanical connection to the.
shipper whereby, to the extent that the yarn pull i oany
part of the cycic exceeds the supply afforded by the pre
determined deficient advance of the sccond rod. The res.
lient yield of the first rod operates through the shipper to
relax the braking of the recl thereby to facilitates the ot
tion of the reel for the fecding of yarn towird the knitting
point al that part of the cycle; whereas, to the extent that
the slack in any part of the eycle exceeds the take-up afforded
hy the predetermined deficient retraction of the second o,
The resilient yield of the first rod operates through the
shipper to impose the braking of the recl thereby to retard
the rotation of the reel for the curtailing of focd of yarn
toward the knitting point at that part of the cydle
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