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The present invention relates ‘to’ ‘knittedwfab 
rics, a method of, and a mechanismionpro 
ducing the same, ‘and particularlyrto such tab 
rics, method and mechanism in relation toffull 
‘fashioned stockings for providing .novelwselvage 
and‘loop arrangement of special-utilityiimsingle 
unit stockings.‘ _ g _ V 

R has been attempted with thexstandard forms 
of “full-fashioned knitting-machinery to ‘produce 
single unit stockings having an upper heel ‘por 
‘tion widened by points to make lines of lace-open‘ 
ings parallel to the selvages and tofollow-the 
widened portions ‘by portions ‘having-‘parallel 
sides and having 'the lines of lace openings-ex 
‘tending thereinto, but difficulties have been err 
countered through the inadequacies of-Wsuch 
equipment. In practicing these.’ aforesaidamethh 
ods, unless special mechanismisemployed/tor 
making closed selvages along saide-parallelsided 
portions, runs very readily start in the parallel 
sided portions before they can bevseamedbqgiv 
ing rise to undue numbers of seconds or menders. 
In fact, at times, runs starting in the parallel 
sided portions escape from the seamandruin .a - 
stocking the ?rst time or two it isuworn, even 
when the stocking has passed the usual factory 
inspection. ‘ 

It is an object of the present invention toigpro 
vide a novel loop arrangement for parallel sided - 
widened portions of ?at knitted‘fahric contain_ 
ing lace openings, which will result in closed 
selvages in such fabric and thereby avoid-the 
possibility of runs in the heel zones. 
Another object of the invention is to provide 

a ‘novel knitting method including ‘both widen 
ing and forming of parallel sided >=fabric~areas 
having lace openings and closed selvages therein, 

and which will require a minimum of changes or additions to the fashioning mechanism now 

on a standard full-fashioned unit knitting mae 
chine. 
Another object of the invention ‘is to provide a 

novel method of forming the heel portions oi- a 
stocking in which certain loops of a course‘ are ‘ 
transferred outwardly and certain ofsuch out 
wardly transferred loops inthe same-course are 
transferred inwardly. 
In the method according to the inventionfit-iis 

desired to operate the point spindle three-‘times .; 
between the knlttingpftwo immediately-‘sue; 
cessive courses without movement-ofthe end 
stop spindle, and it is accordingly another 101131691} 
of the invention to ‘provide means wherebythis 
may be readily accomplished”. 

‘ A further object or the “invention is to protide 5‘5 

r2 . 

means ‘to operate "the point spindle to transfer 
the loops outwardly in forming lace openings; ‘to 
idly reposition the transferring means‘outwardly 
and to'trans'fer all of the loops inwardly except 
the outwardly transferred loops-forming theilace 
openings ‘to restore said “loops to'thei-r original 
positions. ‘ 

‘ In narrowing full-‘fashioned stockingswi't has 
been common :to employ sol-called ‘two needle 
‘narrowing, that is “to transfer loops in a narrowed 
course two needle-spaces inwardly at onewstep, 
‘and it is desired to retain ‘this methodlaofilnare 
row'ing in making the large majority of the fabric 
in a stockinglasibeing more expeditousiwhileealso 
‘generally satisfactory, but it is also 'desiredr'to 
employ‘ single needle narrowing »at;:times,~~es¢ 
pecially in the heel portions of ‘stockings within 
the ‘invention, and it is therefore a further “ob” 
‘ject of the invention to provide ‘novel means 
whereby the action of the more usual mechanism‘ 
'for. two needle narrowing‘ may be quickly and 
convenientlymodi?ed to carry out single needle 
narrowing. when and for such times as desired». 

‘ A still further object of the invention islto pro 
vide convenient and novel‘ means whereby »a 
mechanism for shifting the narrowing pointsvand 
the end stops each two needle ‘spaces-simulta 
neously may be changed-to shift ‘the narrowing 
points only one needle spacerandmaintainrthe 
end stops stationary. 
4~_A~further object of the invention‘is itoapro 
vide -means 'whereby the loops of the. certain 
courses of the heel portionsare transferred out‘ 
wardly a distance of one needle iandicertain‘of 
the ‘outwardly transferred loops in thee-same 
course are transferred inwardly a distance ‘of 
one needle. ' 

‘With ‘these and other objects in view, which 
will become apparent fromYthe. following‘ de 
tailed description of the illustrative embodiment 
of the novel heel- arrangement shown in- ‘the aes 
companying drawings, the invention residesl'viin 
the novel method of forming singlennit heels; 
and-‘the new heel arrangement resu-ltingrtheree 
from, as well as the new elementsfeaturesof 
construction and arrangements of parts-“inicoop 
erative relationship .ashereinafter-more particu 
larly pointed out in the claims. 

In‘ the ‘drawings: _ ‘ 

Figure 1 is an elevation ofa ?ngishedwfull 
fashioned stocking within the invention;= 
Fig. 2 is-aplan View of a ?at-knitted blank “from 

which the stocking shown vin-Fig. 1 was-madeby 
looping and seaming the edges together; ‘i _ 

Fig. 3 is a diagrammatic view illustrating the 
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loop formation of portions of the widened and 
parallel sided parts of the heel zones of the blank 
of Fig. 2 as it appears in knitting; 

Figs. 4, 5, 6 and 7 are diagrammatic fragmen 
tary views of the loop formations and showing the 
steps taken in providing lace marks in the par 
allel sided parts of the heel zones shown in 
Fig. 3; 

Fig. 8 is a detail view on an enlarged scale of 
a heel zone of the stocking shown in Fig. 1; 

Fig. 9 is an elevational view of the narrowing 
head at the left end of a full-fashioned knitting 
machine equipped with means to carry out the 
novel method within the invention, portions of 
the end frame of the machine being removed and 
the remainder shown in dot and dash outline; 

Fig. 10 is a view of a portion of Fig. 9 but on an 
enlarged scale, certain control parts being shown 
in different positions; 

Fig. 11 is a sectional detail view taken substan 
tially on the line I I--H of Fig. 10, looking in the 
direction of the arrows; ‘ 

Figs. 12 and 13 are detail views of a part of Fig. 
10, the parts being shown in different relative po 
sitions. 

Fig. 14 is a detail View in plan of the parts in 
dicated by the arrows I4—M in Fig. 13; 

Fig. 15 is a rear elevation of the parts shown in 
Fig. 10; 

Fig. 16 is a front elevation of the parts shown 
in Fig. 10; 

Fig. 1'7 is a fragmentary view partly in section, 
taken on the line I 'l-l'! of Fig. 16, looking in the 
direction of the arrows; 

Fig. 18 is a fragmentary view, partly in section 
taken on the line I8——|8 of Fig. 16 looking in the 
direction of the arrows; 

Fig. 19 is is a fragmentary view of a portion of 
Fig. 10 showing the parts in the positions assumed 
during ordinary two needle narrowings; 

Fig. 20 is a view similar to Fig. 19 but showing 
the parts in the positions for the beginning of a 
single needle movement of the fashion points 
without any movement of the end stops; 

Fig. 21 is a view similar to Fig. 20 but with the 
parts in different relative positions; 

Fig. 22 is a front elevational view of certain of 
the spindle mechanism and control means there 
for shown in Fig. 9, parts being broken away, and 
including other control mechanism within the in 
vention; 

Fig. 23 is a fragmentary elevational view taken 
substantially on the line 23-23 of Fig. 9, looking 
in the direction of the arrows; 

Fig. 24 is a plan view of the lower portion of 
Fig. 22 taken substantially on the line 24—-2fl of 
Fig. 22, parts being omitted for clearness of illus 
tration; 

Fig. 25 is a fragmentary sectional view taken 
substantially on the line 25-25 of Fig. 22; 

Figs. 26 and 27 are diagrammatic views showing 
the positions of the narrowing head mechanism at 
both ends of the machine and associated carrier 
rod and narrowing points at different times dur 
ing the execution of certain of the method steps 
according to the invention; 

Figs. 28, 29, 30 and 31 are views similar to the 
left end portion of Figs. 26 and 27 but showing 
other method steps according to the invention; 

Fig. 32 is an end elevation similar to Fig. 10 of 
a modi?ed form of narrowing head within the in~ 
vention; and 

Fig. 33 is a detail view of certain parts appear 
ing in Fig. 32 and as viewed from the left of said 
?gure. 
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4 
In the drawings and description, only the means‘ 

necessary to a complete understanding of the in 
vention have been speci?cally set forth; further 
information as to the construction and operation 
of other related, usual and well known knitting 
machine elements, mechanisms, etc., may be 
found in one or more of the following publica 
tions: 

1. Pamphlet entitled—Full-Fashioned Knit 
ting Machines—pub1ished and copyrighted by the 
Textile Machine Works, Reading, Pennsylvania, 
in 1920. 

2. Three Catalogs entitled—The “Reading” 
Full-Fashioned Knitting Machine Parts Catalog 
_published and. copyrighted by the Textile Ma 
chine Works, in 1929, 1935, and 1940, respectively. 

3. Booklet entitlecl—The “Reading” High 
Production Full-Fashioned Knitting Machine 
which forms a supplement to the above noted 
1940 Parts Catalog of the Textile Machine Works, 
and which booklet is a publication of the Textile 
Machine Works, and was copyrighted by the lat 
ter in 1940. 

4. Pamphlet entitled-Knitting Machine Lec 
tures—published by the Wyomissing Polytechnic 
Institute, Wyomissing, Pennsylvania, in .1935. 
A single unit full-fashioned stocking within the 

invention includes heel zones having widened por 
tions or areas in which are fashioned lace lines 
generally parallel to the selvages, said widened 
portions followed by parallel sided portions, into 
which the lace lines continue from the widened 
portions and in the same general direction, and 
which has closed selvages composed of all wale 
wise lying loops. In other words, all the edge 
loops in the parallel sided portions are knitted on 
the same needles. Between the edge loops and the 
lace openings in the parallel sided portions are 
narrowing or fashion marks, one fashion mark 
to each. lace opening, each such fashion mark in 
cluding a loop formed on a needle and a loop 
transferred outwardly to such needle when form 
ing the lace opening. In the arrangement shown, 
the fashion mark lies next outside a lace opening, 
but the invention is not limited to this. 
A method within the invention includes form 

ing a parallel sided portion of a single unit heel 
zone by transferring outward a group of loops in 
cluding an edge loop, thereby forming a lace 
opening, and then transferring inward a lesser 
group of loops including the edge loop but for the 
same distance, thereby forming a fashioning 
mark at the point at which the innermost loop of 
said lesser group was restored to the needle on 
which it was formed. 
The novel mechanism herein disclosed for 

carrying out the aforesaid method includes a 
means for transferring a group of loops includ 
ing the edge loops outward in the widening direc 
tion and a means for transferring the edge loop 
inwardly an equal distance to restore it to the 
needle on which it was formed. Preferably the 
loops transferred outwardly in any course number 
only one more than those transferred inwardly so 
that a fashion mark and a lace opening are 
formed alongside each other and this is repeated 
in a number of courses to provide a fabric portion 
in the heel cheeks of special appearance and one 
having parallel selvages. 
Referring to the drawings more in detail, a 

blank 49 is shown in Fig. 2, from which a stock 
ing 50 shown in Fig. 1 is formed. Said blank 
and stocking each comprises a two ply welt 5| 
followed by a single ply portion 52 which consti 
tutes the major portion of the stocking and 



‘ the selvages along the high heels. 
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Which'ha's therein lines-of fashion'marks-53‘one 
on each side of the back» seam, resulting‘from 
the upper leg narrowing and lines of fashion 
marks. 54 resulting‘ from the lower leg or calf 
narrowings. Below the narrowing lines 54 and 
beginning at about the level of the ankle is a 
reinforced region which extends inwardly from 
each selvage part way of- the width of the stock 
ing until near the lower or forward end thereof, 
from which point to- the end the reinforcement 
extends from selvage to selvage. The upper 
portions of said reinforced'reg-ion arecommonly 
known as the high heels 55 which are relatively 
narrow and below which the inner edges of the 
reinforced zone incline inwardly to points 56 
just above the course at which it is desired to 
begin making the region in which the heels are 
included. As an incident to making said region, 
the .selvages of the ?at-blank 49 from which 
stocking 50 is made are widened by groups of 

- fashioning points held in the usual “narrowing” 
. combs or ?ngers and so used as to step out the 
edge loops of every other course for a number of 
courses along with a wide group of loops‘ with 
each edge loop so that the selvages are widened 
gradually, the stepping or transferring move 
ment being only one “needle space” for each 

. comb at eachwidening operation, a needlespace 
being understood as the distance between two 
next adjacent ones in a row of needles 51. Fur 
ther, the innermost point- of each group neces 
sarily makes a lace opening at each widening 
operation and thereby forms one opening of a 
pair of widening or gore lines 58 which run par 
allel to the selvages. In order that the out 
ward transfer of the edge loops may beve?ective 
to widen the ‘fabric, the end. stops for the yarn 

_ carrier rods must also be moved outward enough 
to permit the yarn carriers to lay yarn to the 
needles to which the edge loops have been trans 
ferred by the- fashion points. However, as the 
points are moved only one needle space at each 
edge per transfer while the carrier rod end stops 
are necesarily moved two needle spaces each time 
their position is changed, provision is made 
whereby the end stops are moved only once for 
every two operations of the points. 
The said ‘widening operations result in de?nite 

heel cheeks 59 which project beyond the lines of 
Enough out-‘ 

ward transfers of the edge loops having been 
made by the points to widen the heel fabric to 
the desired degree, the edge loops are formed on 
the same needles for a time, the fabric thereby 
being formed ofuniform width-as knitted until‘ 
the heel portions have been completed and the 
parallel selvage edges 60/ thereby result. The 
lower ends of each heel portionis marked by a 
‘course 5] shown in dot and dash in Fig. 2. Be 
low the courses 6|, the selvages are reduced 
sharply in width and short walewise or parallel 
selvage edge portions 62 are formed immediately 
following the courses 6|. Also, ravel course sec 
tions 63 are provided immediately below the 

7 courses Bl, said sections 63 being separate from: 
a the selvage edges 62 so that sections 53 can be 

. ravelled out when desired, this being necessary 
prior to looping‘ the courses 5| together. . The 
toe portion is also looped in the usual manner 
after which the remainder of the selvage edges 

. are seamed together to complete the ‘ stocking 
, 50. Just below the selvage edges?2 the foot por 
tion is shown as having lines 64'of fashion marks 
formed in conjunction (with a‘ gusset‘ narrowing. 
This is. a common‘ feature‘ inl'full-ifashioned 

-» stockings. remainder-rotthez'foot .portlomof 
‘ blank-49 and stocking 50 is formed-many known 

5 

or desired way. Instead‘ ofi'diamondpointnar 
rowings, a vfeature ~ largely". zusedwin 'two “unit 
stockings, the toe narrowings are'shown as'com 
posed‘of single liness65 of fashion marks. ‘This 
form of toe narrowingl isiusedrbecausethe legger 
or single unit machine onnwhich: the- stocking 
and blank shown arev maderpossessesionly'one 
'comb'on each side of ‘each- knitting section in 
steadof a pair on each ‘side as is‘necessary to 

i make the-diamondipoint, type of- toe. 
It 1 will be observed'that the lines- 58 ofwlace 

; marks continue beyond the ‘course at which the 
15. parallel selvage edges 6|] begin,_said lines being 

shown as extending practically to the course'5l 
in each heel portion. ‘Saidlines58 are continued 
or=extended as shown partlyfor appearances‘and 
partly to maintain the" loop itension in the lower 
portions of heel :cheeks59l'morei nearly the same 
as in the upper portions off the cheeks.v iThe 

‘ method of making the. lace' openings in the por 

25 

35" 

tions bounded by the parallel selvage‘ edges 60 
will be best understoodlfrom Figs. 3 to‘ 8' inclu 
sive; In Fig.‘ 3 are shown a few'of the courses 
in theylower or forward portions‘of‘th'e widened 
heel» cheeks 59 and a‘ few‘ or the courses in; the 
adjacent parallel selvage: edge'por'tions 50. 

‘Fabric andmethod' 

Following the last‘ course in~which~the>heel 
cheeks 59 are permanently-widened isi- aplain 
course 56 which marks the beginning of the par 
allel selvage edge portions 60.‘ Next following 
the plain course 66 isa-course‘61~Which~contains 

. the ?rst of a series of- fashion marks 68 each of 

40 

which includes a loopi-WhichhaS been transferred 
outwardly in the process of making an opening 
in the line 58 and a loop'which has been ?rst 
transferred outwardly and:then‘returnedlto its 

1 original position so‘ that" it and; the other. loop 
contained in the ‘fashion mark are on the needle 

7 on’ which said returned loopswasrformed.‘ As 
‘appears in Fig. .4,- after; the 1 loops of course 61 
have been knitted but~while they are still‘ on 

' needles 51, groups ofi‘fashioning' points 69 are 

50' 

brought down intocontactlwith the-ineedlesvhold_ 
ing groups of loops‘thereon; the .edge loops being 
included in said groups ahditherev being t'wo’groups 
of points one at eachusides'of thefabric'of which 
only the one at-the left side is shown. in‘Figsp 4, 
'5, 6 and '7. Points‘ 69 are pressed down between 

‘ the loops and their needles-inwknown manner as 

551 

60 

indicated in Fig. 4 and the. points are then lifted 
while the needles are down, thereby taking: the 
groups of loops from the needles to the points. 
The points are then shifted outward one ‘needle 

‘ space, the distance between two'adjacent needles, 
and the points again pressed into contact with 
the needles so» that‘ thelloopsv, needles and points 

' occupy the positions shown‘ in‘ Fig. 5.:‘in which the 
edge loop shown has been. stepped out towiden 
.the fabric and the loop ‘engaged by the inner 
most point 69 haswbeen stepped‘ outward away 
from its neighbor on the right to make a lace 
opening between the two. The sinkers arenow 
brought forward above the fabric and‘ thezpoints 
are raised while the needles-are rising. so that the 
loops are stripped'downiion the shanksof the nee 
dles-and free of the points which‘ are raised‘faster 
‘than the“ needles-‘so as to elevate'the points to 

. their normal stationary positionslabove the‘nee 
dles. The points are now shifted outwardly an~ 

" other needle‘v space so “ 'thati therinne‘rinost-v point 
59:‘ is two needle‘ spaces’ outside“ the‘ position‘ in 



‘ brings two loops onto the same needle. 
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" which it is shown in Fig. 4. The points having 
been brought down between the loops and the 
needles again, the points are used to transfer 

' the loops one needle distance inward instead of 
outward, so that the edge loop is restored to the 
needle on which it was formed, as shown in Fig. 6. 
Also, the other loops which had been transferred 
outward are restored to their original needles 
except the innermost one, the one whose displace 
ment is the causeof the lace opening. However, 

- as the loop which was moved outward to make 
the lace opening remains on the needle next out 
ward from‘the one on which it was formed, the 
restoration of the next loop to its original needle 

When 
the next course is then knitted, the two loops are 
cast off the same needle resulting in a fashion 
mark 68 as shown in Fig. 7. As is clear from Figs. 

' 6 and '7, as well as from that which has been said, 
the fashion mark 68 in course 6'! includes the 
loop which originally occupied the lace opening; 

' therefore, the fashion marks is next adjacent the 
lace opening in course 81. After the formation 
of another plain course, the routine followed in 
making the lace opening and fashion mark in 
course 61 is repeated and this method is there 
upon continued to the end of the heel cheeks, at 
the course 6|, to'continue the lines 58 of lace 
openings substantially to the end of cheeks 59 
and to make a line of fashion marks 68 alongside 
the lines of lace marks in the portions having 
parallel selvage edges 69. The resulting overall 
effect is perhaps best shown in Fig. 8 which shows 
the appearance of a portion of the stocking which 
includes the courses shown in Figs. 4, 5, 6 and '7 
after the blank has been folded and the edges 
of the fabric seamed together. 

Apparatus 

‘ The apparatus employed in producing the 
above described stocking 59 and the method of 
making it is shown in Figs. 9 to 31, inclusive, and 
includes a narrowing head ‘14, Fig. 9. It will be 
understood that two narrowing heads are used, 
one at each end of the machine, the one at the 
left end being shown in detail while parts of both 
heads are shown diagrammatically in Figs. 26 
and 27. The mechanism of the narrowing head 
is operated from a main cam shaft 75 by means 
including a cam follower 18 which is mounted 
both to revolve and to slide on a pin shaft ‘I1 
?xed in a lever 18, the forward end of which is 
pivoted to the frame of the machine at a point 
‘I9. When it is desired to operate the narrow 
ing head, the follower 'I8 is maintained or brought 
into such position on its shaft '1'! that it is af 
fected by a cam 89 or by a cam ‘I9 by either 

. of which follower ‘I6 is adapted to be operated. 
The lever ‘I8 is part of a train of parts including 
an actuator 8 I, the lower end of which is pivotally 
connected to lever ‘I8 near the rear end thereof 
by means of a pin ‘I3 and the upper end of which 
is forked and pivotally connected in the usual 
manner, to two levers 82 and 83, Fig. 10 (connec 
tion not shown) pivoted to spindles on the nar 
rowing head, lever 82 on an end stop or carrier 
rod spindle 84 and lever 83 on a narrowing rod 
spindle 85. Spindles 84 and 85 are threaded and 
have ratchet wheels ?xed thereto whereby in 
cooperation with suitable racking elements, said 
spindles on head ‘I4 may be turned in either di 
rection in response to oscillating movements of 
lever 18. 
For turning spindles 84 and 85 in the narrow 
direction, ratchet Wheels 86 and 81, Figs. 19. 

8 
20 and 21, are racked by pawls '88 and 89 rested‘ 

' tively, which are pivoted on levers 82 and 83 on 

10 

30 

spindles 84 and ‘85, the connection of pawl 89 
with lever 83 .being shown in Fig. 16. The levers 
92 and 83 and therefore the pawls 88 and 89 are 
lifted when actuator 8| is lifted .by either of said 
cams ‘I9 or 89. Pawls 88 and vI19 are normally in 
contact with the teeth of ratchet wheels 88 and 
81 respectively and the arrangement is such that 
the throw of cam 19 or of cam 89 is su?icient to 
give pawls 88 and 89 a movement, unless the 
natural action of the pawls is modi?ed in some 
‘way, ‘which moves spindles 84 and Y85 enough so 
that nuts on threaded parts of the spindles are 
given a two needle movement each time the actu 
ator is lifted. 
The spindle 84 of each narrowing head has one 

nut such as 93, Figs. 26 to 31, inclusive, thereon 
while the spindle 85 of each narrowing head has 
two nuts 94 and 95 thereon. Each nut 93 has 
end stops such as 96 thereon the position of which 
determines the throw of yarn carrier rods such 
as 91 and therefore the number of needles to 
‘which the yarn carrier can lay yarn and the 
width of the fabric courses as knitted. The nuts 
94 and 95 on each spindle 85 are arranged to 
adjust the position ‘of bolt stops 98 on pairs of 
narrowing rods 99, I 99, said rods having nar 
rowing ?ngers I9I and I92 thereon respectively, 
there being a ?nger I9I and a ?nger I92 for 
each knitting section. Fingers IN and I92 have 
the ‘fashioning points 59 therein and ?ngers l9I 
are arranged to act on the left selvage of a piece 
of fabric being knitted while the ?ngers I92 are 
arranged to act on the right selvage. 
For turning spindles 84 and 85 in the widening 

_ direction, said spindles have ?xed thereon addi 
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tional ratchet wheels I93 and I94, respectively. 
The teeth of ratchet wheels I93 and I94 are in 
clined oppositely to those of ratchets 86 and 81 
and racking pawls I95 and I96 may ‘be pivotally 
connected directly to actuator 8I but as shown 
in the drawings are mounted on a bracket 99 at 
points I91 and I98, respectively, and extend up 
wardly therefrom so that they are adapted, on 
an upward movement of actuator 8|, to rack the 
ratchet wheels I93 and I94 in the widening di 
rection, the counterclockwise direction as viewed 
in Figs. 9, 10, 12 and 13. The bracket 90 is car 
ried on a stud 9| in the actuator 8I, Fig. 16, and 
is adjustable relative to said actuator by screws 
92 as shOWn in Figs. 10, 12 and 13. With the 
arrangement shown the movement of the actu 
ator 8| is sufficient to turn both of spindles 84 
and 85 su?icient to move their nuts two needle 
spaces provided the natural action of the pawls 
is not interrupted or modified. Further, ratchet 
I93 has teeth of a length corresponding to a two 
needle movement while ratchet I94 has teeth 
only half as long to permit a one needle widen 
ing movement when desired. Also, a pawl I99 
is pivoted on the stud 9| on actuator BI and ar 

' ranged to turn ratchet I94 and spindle 85 in 
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the widening direction on a downward movement 
of the actuator. Unless its action is interrupted, 
pawl I99 is adapted to turn spindle 85 an amount 
equal to a one needle movement ‘of the nuts 94 
and 95. Pa'wl I 99 is used at times as a pull-black 
to move the fashioning ?ngers toward the selvage 
edges after a narrowing operation to produce lines 
:01‘ fashion marks inclined toward said selvage 
edges. Also it is used in carrying out the novel 
method ‘hereinabove described to step the fashion 
ing ?ngers outward each one needle distance to 
the desired positions for making fashion marks 
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68 after the ?ngers have'completed widening 
movements for making lace openin-gsin lines 58. 
Both automatic and manually'operated means 

are shown for ‘interrupting ‘or modifying the 
action of the pawls ‘for racking spindles 84 and 
85. One automatic means is coordinated with 
the longitudinal or shogging movements of the 
cam shaft to ensure that the widening pawls H15 
and, H36 are disabled or thrown out of racking 
position when the follower 16 is to cooperate with 
the narrowing cam ‘80 to move points 69 to nar 
row the ‘fabric and the narrowing pawls 88 and 
‘89 are disabled or thrown out oi’racking position 
when follower 16 is to cooperate with narrowing 
cam so to move points 69 to widen the rfabric. . An‘ 
automatic means for ‘preventing the pull-back 

15 

pawl I09 from operating during the times .cer- ‘ 
tain parts of the stocking are being. narrowed 
is also‘ provided together with a means whereby 
said pawl I89 is permitted "to operate'when de 
sired to modify the inclination‘ of the lines of 
fashion marks. 

Also, means is provided for preventing pawl 1| 09 
from operating during certain .movements of 
actuator 8| and means wherebysaid pawl is per 
mitted to operate to increase the movements of 
the fashioning ?ngers in the widening direction. . 
when desired to assist in carrying out the method 
of the present invention. vA manually operated ‘ 
means is.also {provided which restricts the action 
of narrowing pawl 89 so that it racks point 
spindle 85 only gone needle space at each oper 
ational cycle ofactuator 8 I. .Said manual means 
also includes an ‘arrangement for preventing ,a 
racking action by narrowing pawl 88 on spindle 
84 when pawl 89. is performing a single needle 
movement. Further, an automatic meansis pro. 
vided whereby widening pawl 1.05 for .end stop 

35 

spindle. B4 is prevented from acting to rack .the .i 
spindle at certain. times when pawl 106 is active‘; 
to permit the point spindle 85.to be turned .with 
‘out a corresponding movementwofl the .end stop. . 
spindle and to thereby ‘assist incarrying out the . 
novel method-herein disclosed. ~ . 

It will be understood that the cam. shaft J5". 
is shogged to the right. from theposition shown? l 
in Figs. 22 and 24 each .time the actuator 8| .is. 
to be operated, the camshaft. being shown in .its. a 
left .hand or knitting ,position whereas its right. .. 
hand position is the one in which the narrowing. .. 
machine is operated. It will belseenrthat whena. 
shaft 15 is in the knitting position. ,the cam. . 
follower 16, unless shifted, lies in a position. .. 
intermediate the planes of ‘the. narrowing ,cam 
88 and the widening-cam 18. -When.afashioning.. 55 
operation is tobe ‘performed by .thewnarrowing“ .-. 
machine and thecombs onthe rods operated by. ‘ 
spindle 85, the shaft 15.is.shogged longitudinally ‘ 
by a knowncam shaft shifting. means,.not shown, r. 
under the control of the well-known patter-n 
chain or equivalent means, .alsoanotshownl If 

50 

the fabric is to .be.narrowed.or.widenedhy . 
transfer. of loops bythe .combs :and spindle :85; 
follower ‘I5. is ‘permitted to remain in the .posi-.“ 
tion shownin Fig. ‘22. .The shift tov‘the right. 95 
of shaft‘l5 thereuponrbrings ‘cam Bland fol- 
lower 16 into the same vertical planetogive the 
actuator 3! an up and .__down .,motion...startingr. 
from a position as shown in ‘which theweightof 
the actuator is .suported on ‘a ‘bracket ,l H ,by 
a bolt H2 ?xedto the bracket and contacting 
at its upper end ‘the actuator _8| ‘in .the “usual 
manner (not shown)’. 

35 both turn enough tomoveatheir nuts‘ two 
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In ‘case of an ordinary , 
narrowing‘motion;onein'which‘spindles 84 and . 

10 “1 
needle?spaces, automatic control means asso 
ciated; with spindles 84 and 85 permits the nar 
rowing pawls- 88v and 89 to operate normally while’ 
preventing the widening pawls I05 and J86 from 
affecting vtheir ratchets. "Said control means in 
cludes two plate cams‘ H5 and H6 pivoted on 
spindles 84‘ and'85, ‘respectively. Unless posi 
tively moved therefrom, cams H5 and H6 stand ' 
in the positions'shown in Figs. 9 and 13, being ‘4 
heldnormally in such'positions by a spring‘assoe ' 
ciated with'connections running from a pin H1 ‘ 
?xed on cam H5. Said connections include ‘as “ 
shown, a short link‘ H8 pivoted at its upper 
endon pin‘H'L' _At its lower end link H8 is" 
pivoted to'a long-link H9 ona pivot whose axis is at ‘rightanglesto that of pin H1 so that " 

link‘ H8 acts as a juniversal joint between link‘‘; 
I I9 and cam 1115.- “Link H9 runs downwardlyand'l ‘ 
rearwardly " and is. pivotally connected at its 
lower end with a shortlink'JZU which is pivoted‘ ‘ 
in turn at its‘ lower end to one arm ‘l2! of aab‘e‘ll 
crank lever ‘ [28; ‘As is perhaps best shown Fig’. 22, the pivot between. link 120 and link H5 ‘ . 

is at right‘angleslto the pivot. between link 12!! ' l 
and‘arm1l2l soithatlinkjll? acts as a universal 
joint between longlink H9 and member I2}. . 
TheWbell-tmank lever I21 is pivotally. carried 
on .a pin J22 secured _to..the frame of the ma; .. 
chine, .Fig..,24. The bell-crank lever 129 .is pro,- - 
vided with asecond‘arm 1,34 pivotally connected; . 
to one endiof a link 123, Fig. 23, the other‘ end 
of which is pivotally connectedto -a fork I2} ‘ 
bestrshown in ,Fig.._24; vFork 1.24 has an .eye ,or 

collar. part 125 at its right hand end which .is connected to Hatred I526. '. Rod 126 runs ‘parallel 
and close to a. vbac_k.beam J21 which ‘is part of 
the framework ‘of v the machine and -.rod 1-26 is 
supportedfrom said “beam by. brackets H4 one-of 
which is‘shown .in ,Fig. 24. Aispring ,.l3n.acting in compression betweena bracket “I28 ana .col- .- . 

lar {3| presses rod I26 towardtheright as viewed‘ 

in Fig. 2.4, and serves to holdsaidcams ‘I I5 and I I 6 ‘normally inthe positions in .whichlnarrowing . 

movements of ,the spindles .84 and. 85 ~may .be a‘ 
carried ‘out. .. lftodwlzi? runs .thelentire length of . 
the .[machine so. that-it alsolcontrols.camslcor-l i, 
responding to,cams .115 and H6 ‘in the narrow. 
ing head at Ttheright. end-of the machine. ,It 

will ,be seen further that cams .I I5 and‘ il [,6 are connected at a level. above spindles. 84 and 85» a 

by a ,link ..l32,..the iendsof which are pivotally . 
connectedtocams. l [5 and..| [.6 so that thetwo-s 
are maintained‘ in a. de?nite. angular relation one ~ 
to anothen. Cams] l5 and. .I I6 'beinglundersthei . 
controlof spring 1!.30and therefore in theposi- ‘ 
tionshown in.Figs-.~9 andl3. in which-the spindles .. 
84 and. 8.5 may .beracked in the narrowing di- ~ 
rection, whenever the .pattern means causes , shaft 
15 toheshoggedto theright, cam B?is brought . . 

beneath follower-1.6. and .a narrowing action re 
sults... Such ,actions...are ‘those which .produce. 
lines. of. fashion .marks such . as lines 53 l and,».54, 
the spindles .84..and 85 both-being turned so as i 
to move. their ‘,nuts». two .-needle .spaces . at .each ‘ > 
‘operationrandrthe lines of~fashion . marks {being -, 4 
formed parallel ttothe selvages unless additional; 
meansareused toproduce a. different results 
When .nowit is desired that spindles 841and~.85 > .i 

shall. cause .rvideningaaction- of‘ vthe‘liashioning' 
points-in vthe .combsn-operated by spindle :85,‘ at. - 
the .ssame..,time._.-the patter-n .means causes cam.’ . 
shaft J5 tube. shiftedto .the .right, the . ‘pattern. . 
means also operates a control. rod I35, Figs..;.2,2» .. 
and 24; so as to .set in motion .a means to shift’ 
cams H5 ‘and I 16 from the positions shown in 
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Figs. 9 and 13 to those shown in Fig. 12. Said 
rod I35, is shown in Fig. 22 in its right hand 
position in which the parts controlled by it are 
stationary. When the pattern means acts on rod 
I35, the rod is moved to the left as viewed in Fig. 
22 against the pressure of a spring (not shown). 
Rod I35 is pivotally connected to a lever I36 
which is pivoted. at its lower end to a bracket 
?xed on the frame of the machine. At its upper 
end lever I36 normally supports the front end 
of a lever I31, best shown perhaps in Figs. 22 and 
25. A spring I38 serves to draw the front end of 
lever I31 downward against the free end of lever 
I36 so long as the lever I 36 is in the vertical plane 
of lever I3‘! but‘ when the pattern means has 
moved lever I36 out from beneath lever I31, 
spring I38 draws lever I31 down so that a cam 
follower I40 pivoted on the lever rests on a cam 
I4I ?xed on the main cam shaft ‘I5. Lever I31 
being. pivoted at I42 intermediate its ends, its 
rear end moves up as its front end moves down 
and the upward movement of the rear end of 
lever I3‘! is employed to move said rod I26 against 
its spring I30. For this purpose, three short 
links I43, I44 and I45 are pivotally connected in 
a chain between the rear end of lever I31 and 
the end of a horizontal arm I4‘! of a bell-crank 
lever I48, Fig. 23, which is pivoted on the rear 
face of the back-beam I2‘! in a vertical plane at 
right angles to the plane of lever I31 the links 
I43, I44 and I45 being arranged to act as a uni& 
versal joint to permit the movement of lever I31 
to be transmitted to the bell-crank lever I40. 
Lever I48 has a vertical arm I49 which projects 
downwardly from the axis of rotation of the ‘~ 
lever so that, as arm I4‘I is raised, the lower end 
of arm I49 is moved toward the left as viewed 
in Fig. 23 and arm I40 thereupon carries with it 
a collar I50 on rod I26, best shown in Fig. 23, 
to move the rod to the left against the pressure 
of spring I30. The leftward movement of rod 
I26 is thereupon transmitted through said mem 
bers I23, I29, I20, H9 and H8 to cam H5 and 
through link I32 from cam M5 to cam IIB. Cams 
I I5and I I6 thereby are moved from the positions 
shown in Fig. 9 in which they throw out of action 
the widening pawls to the positions shown in Fig. 
10 in which cams I I5 and I I6 throw out of action 
the narrowing pawls while the widening pawls, 
so far as these cams are concerned, are free to ‘ 
act. As is clear from the drawings, narrowing 
pawl 88 and widening pawls I05 and I 05 have 
pins or follower members I5I, I52 and I53, re 
spectively, thereon which project into the verti 
cal plane of cams H5 and H6 so that the edges 
of the cams may contact the pins and move the 
pawls in the desired manner. Narrowing pawl 
89 for spindle 85, however, is not provided with 
a pin but pawls88 and 89 are connected by a link 
I54 whereby pawl 89 is thrown out of operation 
at the same time as pawl 88, this whether pawl 08 
is moved by cam H5 or by other means. How 
ever, although it is the more common thing to 
widen the fabric at points in cooperation with 
the narrowing machine and the comb spindle 85 
when the main cam shaft has been shogged, this 
is not essential andfabric is sometimes widened 
during the couliering portion of a knitting cycle 
or revolution. In this case, at the same time rod 
I26 moves cams H5 and M6 to throw pawl 88 
out of action, it also moves cam follower ‘I6 so 
that it will cooperate with the widening cam ‘I0, 
whereby also an up and down movement of the 
actuator 8I is causedbut at a different point in 
the revolution of shaft ‘I5 than that caused by 
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12 
cam 80. For this purpose, rod I25 has a pair of 
collars I55 thereon which lie one on one side 
and one on the other of a forked and down 
turned end of a generally horizontal lever I56 
which is pivoted at I51 on a vertical pivot. EX 
cept when widening is to be done during coulier 
ing and at which time the carrier rods only are 
used, one of collars I55, the one on the side of 
lever I56 toward spring I30 and which would 
therefore transmit a thrust to a lever I56 when 
rod I26 is moved to the left, is left loose on the 
rod or set otherwise so that there is a lost mo 
tion between the rear end of lever I56 and rod 
I26. The lever I56 is not affected by the move 
ment of rod I26 when the rod is shifted prelim 
inary to a shift of the main cam shaft followed 
by use of cam 80 for lifting the actuator. To 
prevent accidental and undesired displacement 
of follower ‘I6 from the position shown in Figs. 
9 and 22 while the lower end of lever I50 is thus 
free to move relatively to rod I26, the hub of 
follower 16 has a groove 16A therein and a plate 
18A is shown dotted in Fig. ‘24 and removably 
?xed to lever ‘I8, plate 18A having an offset ex 
tending into said groove to hold the follower 
against movement longitudinally of its shaft so 
long as said collar is loose on rod I26. When now 
it is desired to shift follower ‘I6 to cooperate with 
cam ‘I0, plate 10A is removed from the machine 
and said collar I55 tightened on the rod I26 to 
hold lever I56 in the position relative to the rod 
shown in Figs. 22 and 23. The cams ‘I0 and 80 
and the lever I56 form, however, no part of the 
present invention and are not claimed herein. 
When now rod I26 is moved by arm I49 of bell 
crank lever I48, one of collars I55 pushes against 
said rear end of lever I 56 to turn the lever in the 
counterclockwise direction as viewed in Fig. 24. 
The forward end of lever I56 is forked to embrace 
the edge of cam follower ‘I6 so that when lever 
I56 is turned counterclockwise, the follower ‘I6 
is moved rightward to cooperate with cam ‘I0. 
As shown, widening and narrowing cam 80 is in a 
different angular position on cam shaft ‘I5 from 
widening cam ‘I0. This is because it has been 
found necessary to operate the spindle 84 at a 
different time in the revolution of the cam shaft 
when widening during a knitting cycle than when 
narrowing or widening during a “narrowing” 
cycle or revolution in which the main cam shaft 
is shifted out of knitting position. Therefore, it 
will be understood that while the narrowing ma 
chine and associated narrowing ?ngers are not 
operated to affect the fabric when the cam ‘I0 is 
to be employed and when plate ‘ISA is removed 
from engagement with the hub of the follower 
16A, the ?ngers are normally shifted laterally by 
the spindle 85 to maintain them in predeter 
mined relation to the end stops when the spin 
dle 84 operates ‘said end stops and carrier rods 
to widen the fabric. The use of the narrowing 
machine is, however, essential to the formation 
of lace openings such as are shown in Figs. 1-3 
and 5—8, so that it will be further understood 

:- that the description of cam 10 and its operation 
is given herein merely to explain the use of parts 
shown and commonly installed on the machine 
of the type shown. 
The narrowing positions of cams H5 and H6 

is assumed to be the normal one and these cams 
are therefore returned to the positions shown in 
Fig. 9 after each widening operation. To this 
end, cam I4I has a high point and when such 
high point comes beneath follower I40, cam I4I 
lifts lever I3‘! to a point such that rod I35 swings 
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lever A316 wbackybeneathleverd 31‘ andall the parts ‘ 
thenqreturnwtowthe positions shown “in Figs. 9,122 
and.2‘5eunder'the‘in?uence‘of spring I30 and-re- - 
main‘ in such positions until another movement 
of-jrod £35 under the in?uencezthe pattern means 
initiates‘another-movement of lever I31. It will 
belnotedthatllever 13G hasaprojection 158 at 
one-side‘of its {upper end which is adapteditow 
catch on the left side of the front *endof lever . 
I31 ‘as viewed in Fig. 22 to prevent lever (I36 
frornrbeing drawn-past ‘the planeof lever~I31 by 
the spring whichactuates rod 135 in thereturn 
direction. 

It is the standard practicewto step‘thefashion-i 
ing points two needle spaces‘at each narrowing 
operation but it has been found necessary to 
movethe fashioning points onlyloneineedle space 
in widening operations; Thereforepcam IE6 is‘ 
sofcrmed that pawl ‘I06 ‘can vmove "its ratchet ' 
only one needle space a‘; any given wideningop 
eration. - Pawl I05, however, moves its ratchet ' 
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two ‘needle'spaces per wideningpperation, so far i 
as cam .-I,I5 isconcerned. . Therefore, when. the 
parts‘arein the widening positionsishown inFig. 
10, .each operation of ‘end stop spindle. 84 moves 
the‘end stop one needle aheadof the positions 
to whichvthe spindle_~.85 .moves the-point carrying 
?ngers. ‘Therefore, unless ‘I some means were 
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taken-to prevent;it,»the.linesf58 ofilacel-openings . 
made by. the fashioning pointswouldtend to di 
verge fromthe.selvageedgelines. Howevenit is 1 
desired that the lines .of- laceppeningsaremain 
generally lparallelzto the selvage edges. 
fore-a means ‘is provided ,for causing,‘ whende 
sired,.the .vwidening pawl I05 tor spindle 84 to 
operate at. only. every other, stroker of > actuators! . 
when cams. I I5 and ll I?yare in their widening po 
sitions.~ For this .‘purposeia split collar M8 :is 
placed aroundthe end-orthe-pin "I3 and collar 
I46 is provided with anupward. extension-formed- ~ 
of avboltthreaded intothecollar .atits-one' end > 
and‘into a connectingvmember I59 at its other 
end, connecting member I59 beingipivotallycon 
nectedto an .arml?ll of a‘bell-cranklever1138,: 
Fig..15., pivotally mountedon-a ?xedspinpr bolt. 
I 6! and whichhas another arm IE2 which. car 
ries. aracking pawl. I53 pivotallyconnected there 
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to... Also pivoted onpin I6! ‘is a-ratchet wheel- > 
I64, Figs. 9.and.10. Fixed to the ratchet wheel i . 

I64 on pin IEI is a star wheelcam ,l?e-whichis?o 
rotatedin step-by-step fashion bythe action. of 
pawl l?son theteeth of ratchet wheell?é. Cam 
I 55 is provided .with alternate high and. low per 
tions l and H3, respectively. The surfaceoi, 
cameltli is in contact with a cam~fol1ower I510 
pivotally mountednear the lower‘end of a lever 1 
I61 which ispivotally mounted on .‘a pin Ital-care . 
ried on the frame of the machine, the upper end 
of lever being .adapted toengage pawl, M5 as 
hereinaftersetrforth. .As the high points . H0 of. 
star cam I55 act on the "follower we, the ‘cam . 
throws the upper endof‘lever IE1 ;to .the‘right . 

so 

so that it contacts pawl‘ I05 to prevent pawl I505. . 
from racking its spindle. 84‘ every other widening‘ . 

The .endlstopsi-are . ‘ 

thereby maintained in‘ step ,.with the?ngers .or - ' 
movement ,of actuator . .8 I . 

combs. holding the fashioning points .to main 
tain the selvage edges and .lace lines parallel. 
The‘pawl I63 for the star camcan beuthrvown out . 
of operation manually when it is desired that the 
selvages diverge from the lines of lace openings 
when widening. ~ In this-case the pawl‘is thrown 
out of action at a time the follower I68 is on a 
low‘point of the star cam which permits the 
pawl A05 to. rack thespindle 34 ‘each widening" 
movement. ' 

The ‘ pull-back gortauxiliaryr ‘widening pawl‘ 1 M85 ; 
acts,.when_ permitted, to turnfthelpoint spindle; . 
enough to move itsllnutsieachr-one {need-1e spac 
at each down stroke 1 of ;_ the actuator» :Howevemv 1,. 
;the major-partof ;the:time-,: ihfiSzdGSill‘Gd toipre ‘ 

vent pawl I08‘ from-‘actingon. itsratchet H34. >=:T.wo= meansareshown "for this purposenwOne.ofvthe 1'5: 

means shown ‘for preventing rackingyqactionl of ' 
pawl I09-is generally; similar to aDPara-tusrfoundt 
in the "standard. ‘.‘Read-ing” ‘full-fashioned‘ iknit? .‘ ting. machines andcomprisesa ;lever‘- I68 .jourv-i : 

nalled atits .upper end one rod‘ I68 rwhichaex 
tends along‘the rearoflthe machine parallel to» “ 
spindle '84‘ and“ is ‘ ?xed \ tov the frame “of ;the mat-w . 
chine. ‘Lever 468.depends?rom'the-r-od .»I\69¢and“i< 

the leveris-pivoted at itslower end ll'On?nlillk’yIa-‘Ij? which has ;a ‘hook-recess ‘.I-‘H ‘near :;its ;-free lend?‘ 

adapted to drop onto a pin1:12which?isaflxedgtopv . 
and proj acts from V‘pawl 1! 09. I‘ 'Itlisgclear fromrqthe 

drawingthat whenlinkql‘l? is drawn- towardgthe left as ‘viewed in Fig. 11.0, ‘the link will .drawrpawl» 

I08 away ‘from itsratchet wheelsogthatthejpawli 
will not ,a?ect spindle :85. aFor.-~op'erating.¢linkiw. 
I'm-to draw pawl I08 <_1ef1t,war_d,ileveriplmehaaan; ~ 
extension I'l4in Figs. lowland;l5,;and:whioh;ispro:r:= 

bovefand" -- ~ 

parallel to rod I69. . vAsrshownqinr Fig. h5lpqrtieniei 
I13 has ?xed‘ cam pieces§I'|_5,_;I;‘I»_6 and‘ Hi: thereon H 
which are ‘adapted toibe: contactedeby-la slider-s 
piece I18 held'at the upperendqf rennin-45119 .~. 
which extends downwardly and then: horizontally J~ 
to the right beneath portions-I113 7130a?‘ connection. .: 
(not shown) lwithlthe nut 93 on spindle,“ in‘gthe 4: 

At the angle between ‘the Ver.-‘» 
tical and‘horizontal parts‘v of ‘arm I;<l§,~it‘.is'fermed: . 

into a sleeve I80 shown‘ in vFigql-?pwhichlslides on: rod I69 andby which arm ‘ H9 is‘guided andipartly. "As :the I, nut 1813 *movies -. 1 

along ‘spindle ‘ 84, slider .or. contact apiece -;I='I;8 on arm I19 comes. in: contactqwith ?rst: one, and gthelliii 1, 

anotherof ?xed .cam pieces J35, 511.716 ‘ea-And" ICH Cam piecesrl'l5, I16 anddJl alleare highyenoughytpw 

cause‘ arm I. I19 to swing shaft .I188and lever; oryarv g 

I68 ‘(clockwise .lar enough, recess .IIE‘II beingdneen-l gagement with-pin H2,Ito»drawapawlgrhilllgintoqanr : 

ine?ective :position with Lrespect wto>_:ratchet:. m4. ~: 

Cam. piece 1 I16 is‘ lower than cam{pie.ces_;I-‘I,5 rand IT! for a purpose~which will presently-appear.w.‘ 

vided withaportion 113 which exten, 

usual manner. 

supported‘ on the shaft. 

At .times,g-however,iit is desired»that,~.pawl I08 
shall.operate-ratchetwheel I04 ‘when link-I10 ‘ 
is being held bylever I68 in a horizontal :posi- = 
tiorr-normallypreventing:the pawl from. so doing. I. ~ 

In suchaeasaa nose portionIBZof hoolclink H30, -~ 
Figul'limanuallyraised so that a spring ;I8I may . 
draw pawl-J08towarditsratchet whereby link I10 - I 
restsonepln l'l'2las shown-in Fig. 17, and will-not ' 
affect-xtheactionof pawl I099 ‘ 
At times‘ it is‘ desired that :the .pawl 1109 shall 

not operate spindlex85cduring periods when nar-f ' 

‘rowing ‘.is ; carried :out even if lever I68 1 and vilink I10 areéinxzposition vtopermitit and thereforea : 

means; I83 ‘is provided which is shownvasassoci 
ated withtlink ‘I32 andwhich comprises a collar ‘" - 
I84 ?xed tolink I32 ‘and-thaving-a‘lever' I85 pivr- = 

»oted;-on;a.pin-I88carried on the.collar%l84. The lever I85‘is providedwith a pin I81 ?xed near'the ‘ 

free end thereof: and projectinglaterally - there» 
fromrimthe directionttoward :the ‘observer when‘ . 
viewed as'in-Fig. 1.0. Atensionlspring- I88 con-. ' 
'nected between pin It'l‘andva pin 489 ?xed ‘to-1 
collar I'84gbelow-pin I80 egivesrlever ‘ I85 a snap- ’ » 

overaction, holding pin .I 8'‘! yieldingly‘ againstithe v " 
top of collarsrl84 or'iagainst'the top;of»awhorilzon-i<. ' 
tal?ngerc-I 90 which. forms? an extension of‘ collar ' ' 
I84 ‘projecting ‘ toward ;the vertical‘; planewof ‘‘ 
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spindle 85, depending on whether the operator 
throws lever I85 to the left-or to the right. Lever 
I85 also has a lug I9I thereon projecting from its 
other face in the direction opposite to said pin 
I81. Lug I9I extends into the plane of pawl I99 
as shown in Fig. 14 so that when pin I8? is in its 
left hand position as viewed in Figs. 9 and 10 and 
link I32 is moved to the left as viewed in Fig. 9 
due to cam I I5 and I I6 having been turned coun 
terclockwise, lug I9I pushes pawl I89 to the left 
to render it ineffective to rack spindle 95. When 
now it is desired to permit pawl I89 to operate to 
rack spindle 85 during narrowing operations of 
actuator 8|, lever I85 is thrown over so that pin . 
I81 thereon rests on nose I98 and the lug I9I is 
thereby placed in a position in which it permits 
pawl I89 to turn ratchet I84 one tooth on the‘ 
down stroke of the actuator. 

Usually, a narrowing operation involves a 
movement of the point combs or ?ngers equal to 
two needle spaces. This is the case, for instance, 
in making the fashion marks forming lines 53 and 
54. However, in carrying out certain steps in the 
hereinabove-described method, it is necessary 
that the points move only one needle space in the 
narrowing direction. Such a step occurs at the 
times of forming the fashion marks 68. To this 
end, a manually operated means is provided 
whereby narrowing pawl 89 is prevented from 
racking spindle 85 more than one tooth, an angu 
lar distance equivalent to a movement of one 

10 

15 

30 

needle space by the points, at each upstroke of ' 
actuator 8|. Further, as no change in the width 
of the fabric is desired at the time of said one 
needle narrowing action by pawl 89, said man 
ually operated means has associated therewith 
also a means whereby pawl 88 may be prevented 
from affecting spindle 84. As shown, said man 
ually operated means includes a handle member 
I92 which is pivotally connected to a pin I93 
shown in Fig. 11, one end of said pin is ?xed to a 
plate or cam I94, best shown in Fig. 18, pivoted 
on spindle 85. Handle member I92 has an en 
largement I95 intermediate its ends in which is 
an aperture I96. About midway of its length, the 
upper edge of aperture I96 curves downwardly to 
form a projection I91 separating the upper part 
of the aperture into two sockets I98. ' 
One end of a shaft I99 projects through the 

aperture I96 and has guide collars thereon spaced 
at opposite sides of handle member I92 to facili 
tate keeping the handle member I92 in a desired ' 
vertical plane when it is shifted longitudinally. ' 
Owing to the weight of handle member I92 the 
shaft I99 remains in whichever socket I98 it 
is placed, whereby in effect the handle member 
may be releasably latched in either a right hand 
or a left hand position as viewed in Figs. 9, 10, 
19, 20 and 21. When handle member I92 is moved 
from the left hand position in which it is shown 
in Fig. 19, to the right hand position in which 
it is shown in Figs. 20 and 21, plate I94 is turned 
clockwise. Plate I94 is provided with a cam por 
tion 288, as appears clearly in Fig. 18. When 
handle piece I92 is in its left position, Fig. 19, 
the shaft I99 being in the right hand socket I98, 
cam portion 290 lies below the point of racking 
pawl 89 when the pawl is about to begin its 'up 
ward movement and the pawl will therefore turn 
spindle 85 a distance equal to two teeth of ratchet 
81. When it is desired to produce only a one 
tooth movement of ratchet 9'! by pawl 89, handle 
member I92 is drawn toward the right from the 
position as viewed in Fig. I9, so that shaft I99 
will occupy the left hand socket I98 as shown 
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in Fig. 20. Cam 289 now occupies a position in 
which its upper corner prevents pawl 89 from en 
gaging the ?rst tooth of ratchet wheel 8'? covered 
by its arc of movement. The pawl, however, is 
free to drop into engagement with the ratchet 81 
as soon as it has missed said ?rst tooth and 
therefore engages the second tooth in its two 
needle arc of movement to rack the spindle 95 
during the last half of its traverse to move the 
narrowing points only one needle space. More 
over, in carrying out the novel method within the 
invention, it is desired that narrowing pawl 88 
shall be prevented from acting to rack end stop 
spindle 84 at the same time that pawl 89 is lim 
ited to a one needle effect. For this purpose plate 
I94 has an arm 29I (Fig. 18) thereon, which pro 
jects radially outward from the spindle 89 op 
posite cam portion 299. At its outer end arm 
28I is connected by a bolt 292, with a similar arm 
293 on a plate 294 outside of ratchet I94 and of 
generally ring-like form pivotally mounted on a 
collar 285 surrounding spindle 85. Therefore, 
when plate I94 is moved by handle member I92, 
plate 284 is turned also a like degree. Plate 294 
has a second arm 286 integral therewith which 
is pivotally connected by a link 28? with a plate 
or cam 298 pivotally mounted on spindle 84. 
Last mentioned plate 288 has a cam portion 299 
integral therewith which, when handle member 
I92 is in its right position, holds narrowing pawl 
88 in the position shown in Fig. 20 so long as 
the actuator 8| is in its lowest and idle position 
and in which position pawl 88 will miss the tooth 
on ratchet 86 with which the pawl would other 
wise engage. As soon as pawl 88 has moved 
slightly from the position in which it is shown 
in Fig. 20, it falls against its ratchet 99 as shown 
in Fig. 21. However, as each of the teeth On 
ratchet 86 covers an are equal to a two needle 
movement of the end stops and is therefore 
equal to the arc'of movement of pawl 88, the 
upper end of the pawl comes to a stop just be 
fore or just as it engages the next tooth of ratchet 
86 and therefore spindle 84 is not moved when 
handle member I 92 is in the position shown in 
Figs. 20 and 21. It will be seen that the plates 
284 and 268 need to be positioned quite exact 
ly to ensure that pawls 88 and 89 shall just miss 
engaging the teeth nearest them when starting 
their upward movements. 
A plate 2N], Figs. 16 and 18, is provided for dis 

engaging the pawl 89 from the ratchet wheel 87 
to limit the movement of the nuts 94 and 95 
toward each other. The plate am is biased by 
means of a spring 2| I, one end of which is con 
nected to the plate and the other end to the ma 
chine frame (not shown), into engagement with 
a rod 2I2 which is slidably carried in a portion 
of the machine frame, said rod ZIZ having a col 
lar 2 I3 adapted to be engaged by the nut 94 when 
the nuts 94 and 95 have been moved to a prede 
termined position toward each other. Engage 
ment of the nut 94 with the collar 2I9 removes 
the rod 2I2 from beneath the plate 2H3 whereby 
the plate is biased in a clockwise direction, Fig. 
18, to a position beneath the pawl 89 thereby 
preventing further action of said pawl. The 
plate 2H] and associated parts acts in a well 
known manner and, forming no part of the pres 
ent invention, is not described in further detail. 
In addition to controlling the pull-back pawl 

I99 as hereinabove described, the lever 5S9, slider 
I18 and cams I75, I76 and Ill control the widen 
ing pawl I95 for end stop spindle 89 during con 

- siderable portions of the period needed for mak 
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