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ENITTING" OF SHAPED FABRICS:

Joseph Held; West Readmg, and Herman Sc‘heer,u
Stroudsburg, Pa., assignors:to Textile Maching’
Works. Wyomxssmg,, Pa 2 corporation of Pénn=

sylvania

Application April 4 1942 Serial No. 437,714
(CL 66—.—89)‘

44 Claims.
1. :

This:-invention: relates. . to. fuil-fashioned: or. -

other: straight:knitting «machines, - such: as 80~
utilized. ‘for - producing.. full--

called - “leggers,”
fashioned hosiery leg blanks, and more particu=
larly..to.novel.means for such. machines -which

will- enable them to-. produce other. improved

fashioned Jblanks, such.as complete leg- -and-foot;
or sirglé unit, blanks, by a new. method.

The.. majority. of ‘blanks for  fuli-fashioned’

stockings are.made . on two machines, a “légger”

and. s “féoter,” and largé numbers. of standard’
leggers are beéing “opergied in knitting mills-in
These standard  full-fgshioned"

this . country.
legger ‘machines have threaded spindles capable
of imparting, to the stop nuts for.the yarn car-

rier’ rods movements sufficient: for singlé unit.
Fowever, these machines are not adapted
to make both the 1ég and:the foot portions of the -

needs..

blank’ for a stocking, one reason.for.this being
that the .means.for moving thé narrowing combs

is not ‘designed.to permit said combs.-to travel a.
distance reduired-to perform. all the narrowing*

opsrations  necessary. to . the ploductmn of a.

standgrd. full-fashioned stocking. .THe threadéd

portions of the narrowing spindles, if used in the
intended manner,
to produce’acomplete leg-and-foot blank; and
if the nuts for the narrowing combs are operated
in an attempt to produce such a blank they may

be-accidentally moved beyond the limits to which .2
thése nuts are confined in the legger machine,
with the .result that the nuts are jammed and"

their precise’adiustment is disrupted.

Full-fashioned hosiery machines of the “’s‘ingle‘.

unit” type, usually have longer frames as well as
longer spindles for moving the narrowing combs,
so that they can not always be installed in the
space provided for leggers, even if the owners
are willing to. substitute "one ‘for' the other, and
sacrifide their investment in the leggers.” :
Further;” the formation - of a suitable héel
pocket reguires that the blank for the-stocking
be-widened in-the region of the heel. This has

are too short when operated”
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been -done for single unit stockings:in a number -

of well known-ways: - Heel pockets produced by
widening ‘and'marrowing ‘operations: of “ a-«single
unitimachine have certain recognized:advantages::
The means for racking the end stop and narrow-
ing:spindles of the standard legger has:not been

considered .well iadapted: for .such rasmethodiof

operation; and-attempts‘to make blanks;for full-

45

50

fashionedistockings by widening/and: narrowing:.

the heel areas on a legger -machine- have here-
toforeencountered- difficulties in the:way:of im=

properiracking,. causing-loss-of: time; or damage

t0.$the fabric; or:-both..:

3
It is an object of the present ‘invention to p,ro-
vide..novel .means. for: operating the. narrowing, ‘

combs;of .an .ordinary légger: knitting machine 1o
perform :all.the.movements. required in. making..
complete.leg-and=foot. blanks. for.- full-fashloned o
hosiery.

Another-objeet is.to providé such means. capau
ble of preventing the.nuts.on.the. ‘narrowing:
spindle.coming «into.contact during the. prodiics
tien.of:single.unit- hosiery Jlanks. ..

A further object is.to provide novel : means‘ for.
racking, and for- controlhng the racking. of, the
end.stop..and. narrowing,spindles of the ordinary
legger, and particularly the means-for. controllifig.:.
turning.of said spirdles.in.the widening or back—-
racking.direction..

In connection with the making of singlé” unit
blanks.by.processes. including: widening, and-nas"
rowing.of the.heel areas, the dificulty. -has arisen..,

hat rrelatively: high . tension .knitted “areas are
formed near.the-angle in the selvage.edge.at the...
point.. where«- the.-heel. selvage. joins..the sole B
selvage.

It.is-.another-cbject-of. the present. mventi'o"n
to  provide-single -unit _hosiéry. and:.blanks,.free..
of .portions.having:high loop. tension-in the.heel .
pocket..areas,. by..a. novel, method. 0 ‘production:-

An additional..object. is. to. vprov1de -a-.mechar--
nism-adapted.to automatically carry.out the nare.
rowing.operations.necessary.Lor: making & smgleh

unit hoswry blank free of areas having. hlgh,,
loop.tension.::

Tt.is also an-object. tosprovide.a .mechanism -
responsive:to.a widening, or. back-racking opera~
tion. adapted:to.-contrel.the point. at..which the..
fashion marks made in narrowing. Jbegin to-ine
cline. to. the. selvags. . Foe

Another: object. is+to.provide: a- mechamsm
whereby a reversal:of.the.motion ~of :the.;end..
stops ofafull-fashioned- knitting ;machine :auio-
matically:.changes:the.point-in..the.path. of the..
end-:stops--at: -whick .thes narrowing mechamsm
changes its action so as-to make fashion: ma.rks~
in-a-line inclined-to the selvage instead of parallel
thereto.

. Arfurther-object:is: to prov1de automatxc -1Means

“for throwing out of:actiony.when- desired,: bo_th‘-

thebaok-racking.orwidening:pawls for:the cars
rier rod end stop and narrowing. spmdles whiler:
permitting-both the-narrowing: pawls.to: operate
and -for - throwing..out- of . action. when. desired..
both.the:-narrowing pawls.while. pnrmlttmg botH:.,
widening-or.back-racking . pawls to operate.

It is also ari.object to provide opgrating.means.
for.the, end.stop. and narrowing spindles.so ars
ranged- that.both. pawls. for cperating.the nar-
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rowing spindle may be thrown out of operation
by hand without disturbing the cperation of the
pawls for operating the end stop spindle together
with means whereby either of the pawls for op-
erating the end stop spindle may. be put out of
operation autbmatically when desired.

With these and other objects in view, which
will become apparent from the following detailed
description of the illustrative embodiment of the
invention shown in the accompanying drawings,
the present invention resides in the novel fabric
blanks, hosiery and method of making the same,
as well as the mechanisms, elements, features of
construction and arrangement of parts in coop-
erative relationship, as hereinafter more particu-
larly pointed out in the claims. '

In the drawings:

Figure 1 is a view of a full-fashioned stocking
blank made in accordance with the present in-
vention;

Fig. 2 1s a front elevational view of the left end
portion of a full-fashioned knitting machine
having mechanism applied.thereto for effecting
narrowing and widening operations in accordance
with the present invention:

Fig. 3 is an end view taken from the left of Fig.
2 and enlarged relative thereto;

Fig. 4 is an enlarged detail view of the mechan-
ism shown at the top of Fig. 3, certain of the
parts being broken away and others shown in dif-
ferent positions relative to Fig. 3;

Fig. 5 is a view similar to Fig. 4, but showing
the parts in still other positions; )

Fig. 6 is an enlarged detail view of certain of
the mechanism shown at the upper left end of
Fig. 2; :

Fig. 7 is a view taken substantially along the
line T—T of Fig. 3 and enlarged relative thereto;

Fig. 8 is a detail view of the pawl and ratchet
mechanism shown in Fig, 4, certain of the parts
broken away and others shown in different posi-
tions;

Figs. 9 and 10 are cross-sectional views taken

" substantially along the lines 9—8 and 10—10, re-
spectively, of Fig. 3 and enlarged relative thereto;

Pig. 11 is an enlarged detail view of a portion
of the pawl and ratchet mechanism shown at the
left of Fig. 8, partly in section and having a cam
element associated therewith in dot-and-dash
outline;

Figs. 12 and 13 are views similar to Fig. 11, but
showing the parts.in different relative positions;

Fig. 14 is a detail view of one of the pawl and
ratchet devices, taken from the left of Fig. 3 and
enlarged relative thereto;

Fig. 15 is a detail view of certain of the mech-
anism shown at the left of Fig. 4, with the parts
in different positions relative thereto:

Fig. 16 is a view s'milar to Fig. 15 with the
parts in different positions relative thereto:

Fig. 17 is a top view of the mechanism shown
in Fig. 15;

Fie. 18 is a sectional view taken substantially
along the line 18—18 of Fig. 15;

Fig. 19 is a sectional view taken substantially
along the line 19—19 of Fig, 15;

Fig. 20 is a sectional view taken substantially
along the line 20—29 of Fig. 17;

Fig. 21 is a detail view of a cam follower shift-
Ing mechanism shown at the lower left of Fig. 2,
enlarged relative thereto, and including the cor-
responding mechanism at the right hand end of
the machine (not otherwise shown) ;

Fig. 22 is a partial sectional view taken trans-
versely of the machine and in the direction of the
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4
arrows 22—22 of Fig. 2, and enlarged relative to
Fig.2;

Pig. 23 is a top view of the mechanism shown
in Fig, 22;

Fig. 24 is a view of certain of the mechanism
shown at the upper left of Fig. 2, and enlarged
relative thereto; ;

Figs. 25 and 26 are detail views showing certain
of the mechanism of Fig. 24 in different relative
positions;

.. Pigs, 27 and 28 are enlarged detail views show-
ing mechanism for preventing overtravel of the

‘narrowing rod nuts. of the machine, with the

parts in different relative positions;

Fig, 29 is a sectional view taken substantially
along the line 29--29 of Fig. 28: :

Fig, 30 is a top view of the mechanism shown
in'Fig, 28;

Fig. 31 is a view of mechanism for increasing
the effective length of the narrowing rod spindle
shown at the upper left of Fig. 2 with the parts
shown in different positions and enlarged relative
thereto;

" Fig. 32 1s a sectional view taken substantially =

along the line 32—32 of Fig. 31;

Fig, 33 is a sectional view taken substantially

along the line 33—33 of Fig. 31:

Figs. 34, 35 and 36 are a series of top views
showing a portion of the mechanism shown at the
left center of Fig. 31 but with the parts shown in
different positions;

PFigs. 37, 38 and 39 comprise a series of com-
posite views showing the narrowing rods, combs

and their operating means in the positions occcu-

pied thereby relative to the needles during se-
quential steps in the production of .the stocking
blank shown in Fig. 1 while the spindle lengthen-

- ing means is inactive;
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Fig. 40 is a view similar to Fig. 39 but with the
spindle lengthening means in operation;

Fig, 41 is a view of a further form of mecha-
nism within the invention for increasing the ef-

fective length of the narrowing spindles while in~

active;

Fig. 42 is a view showing the spindle lengthen-
ing mechanism at the left of Fig. 41 in its active
position;

Fig. 43 is g left end view of the mechanism as
shown in Fig. 41, partly in elevation and partly
in section;

Figs. 44 and 45 are partial sectional views,
taken substantially along the lines 44-—48 and
45—45 of Figs. 41 and 42, respectively;

Fig. 46 is an enlarged detail view with parts
broken away and partially in section of certain
of the mechanism shown in Fig. 3; )

Fig. 47 is an enlarged perspective view of cer-
tain control mechanism shown at the left of Fig.
46 for changing the operation of the narrowing
rod spindle;

Pig. 48 is an enlarged view taken from the
left of Fig. 46, with certain parts omitted and
others shown in dot-and-dash outline:

Fig. 49 is a detail view of a portion of the
mechanism shown in Fig. 48, but with the parts
in different positions;

Fig. 50 is a cross-sectional view taken sub-
stantially along the line 50—50 of Fig. 46;

Fig. 51 is a top view of certain of the mech-
anism shown in Fig. 46 but turned at right an-
gles relative thereto; and

Figs. 52, 53, 54 and 55 are a series of views
similar to and showing a portion of the mecha-
nism of Fig. 51 but with the parts shown-in se-
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qiiential positions occupled thereby durmg the

kiitting of the stotking b]ank shown ifx -

Tu the drawings and descriptlon,,
means necessary to & complete indefstanding of
the invention have been specifically - set forth;
furtber information as t¢ the construchon and
operation of other rélated, usual and well known
knitting machide elements, meéchanisms,  eté.,
may be found i ohe' of wore of the following
ubhcat]ons

1, Pamphlét entrtled Full-Fashioneéd Knitting
Maechines, pubhshed and copyrrgqted by the

Texule Maching Works Reading, Peniisyivanis;,

in 1920.

9. Thres catdlogs erititled; The “Reéading” Fulls
Fashicned Bnifting Machine Parts Catalog, pub-
lished and-copyrighted by the Textile Machine
Works, 11 1029, 1935 #nd 1940, réspectively.

3. Booklet éntitled, Th “Reedmg” Hrgh Prg-
duction Full- Fashioned Thittihy Machine, which

forms a supplemeént to the above ficted 1940 Parts |

Catalog of thé Textile Maghing Works, and which
booklet is a publication of the Textile Machingé
WoiKs; and was copyrighted by the latter in 19490.
4. Pamphilet edtitled, Knitting Machine Lec-
tures, published by thé Wyomniissing Polytechnis
Xnotﬂtute Wyomissing, Pennsylvanis, in 19835.
Referrlng fo Fig. I, wé have shown therein &
flat kuitted sifigle unit- stocking blank A com-
posed essentially of plain  knitted: loops and
adapted to form, whén the edges have: been
seafngd;, o fill-fashioned stocking. Blank . A
comiprises a welt !, a leg portioci 2, an ankle
portioii: § and a foot portlon §. Said leg porticn

has thergin a knee narrowing reducing the width -

of the blanik just below the welt { and involving
the prodiiction &f inclimed lines of fashion marks
5 parallel to the edges of the fabric; oné cn each
side of the fabric. From the lower fashion mark
of the knsée narrowing, the fabri¢c édges are
straight shd parallel for quité a distance in the
directiony from Welt to toe and the leg or calf
nerrowing is then intréduced. . Said leg or calf
narrowing inveives the two inclifiéd rows of fash-
ion mirks 8, one on each side of the fabric, the
first or upper fashith mark in each of the rows
6 heing in substéntially the same. vertical line
as the last or lower fashion rhark in the corre-
sponding row 5. From the lower end of the fash-
ion farks 8, the blank A has straight parallel
edges throughout the ankle portion 8 extending
intothe high heel portion.

ot far from the upper edge of the heel .re-
inforcement, -the blank is widened, as shown;
along outwardly diverging lines: 1, ch’emng being

performed symmetrically ab-each srde of the blank:
A, Inthe region of the heel; blank A hasstraight

parallet sides § for s shoert distanee following
the widened edges 7 and then the blank is nar-
rowed along line or edge §, the narrowing along
lines or selvage edges § peing:shewn as covering
the substantially same number of wales gs. the
widening along line 1, the narrowing being also
symmetrical asusual: Saidnarrowing along lines
§ involves the productien of lines of fashion
marks §2 and- 13, lines- 13 being & continuation
of linés 12 it {6fming an angle therewith af 44
due to the fact that, &s showmn, lines of fashion
marks {2 are paraliél to the edges of the fabrie
while lines £3 are inclined therets. The fabric
provided by the widening along liles:7 with the
following straight edged portions & and the sub-
sequent narrowed: portions § serves to form heel
pockets wher the blank has been séamed up. It
has beén found, moreovér, that the incliried lines

only the :
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of féshilon marks K3 serve to veligve the temsion:
i the loops and to thereby prevent f,he foritig=
S Spots 6F portions ab the" afigle
i+ the édgeés of the' blank forffned By edges § of
the Heel ‘Pocket areas and the parallel edgés§ of
thA& teot portion: & It will'be seen fuither thab
the ghgle 14-In tHe fashion marks is close to the
ahgle” i thHe: selvage’ formed by edges 8 of the
héel and-said paraliel §dges of tHe fo6t portiod.

Proni the I&st fortaed etid of the ificlined
edges 8, the edges. of foot portici 4 exténd
utraight and’- parallel and then are natfowed
along lifes -1 5'to fori 'the tde; the kmtting being"
comolebed iipoh the fofmation  of ravel courses
§9: When ravel colirses 16 afe piilled out; a raw
ed@eé iy formed at (T along & line fransverse to-
the Walds of the knitting, After {He blank A
hds been folded; the toe is " finished by loopifig

along lines (T, ;

It 7l b& noted that not ofily are the first
fashion tHafks in lides 12 in wales oufside ‘tHose
of the Iast fashion fhatks in' lifteg §, but thatthe
angles 1§ at the fitction of linés of fashion
nisrks {2 and f 3 are in wales oltside those of the

. last mdarks i lities 6, afid we have provided rovel

me ns Whereby this - result: is obtamed auto=

be noted gldo’ that-fhe lines of fasHion
marks fg formed atf theé time the fabric- is
narfowed along the Hies (5 converge to:points at
whichi they are spaced only a relatively short
distance from- each- otheér along. the lne i1,
thereby giving the foot the proper proportions,
substantially the same as stockings formied of
two madéhines: This result réquires, - However,
that thHe narfewing points or  combs  Rave -4
greater travérse thah -ih the standard legger or
ordinary’ single thit hachiie' and We have pro-
vided novel means of a 51mple charactel whereby
sald unusual traverse of the narrowmg pomts or‘
nigans Whereby any danger of over-mnnmg of
the fiiits for the narrowing spindles is-eliminated.

in-Figs: 2 to 55 inclusive, we have shown

_mechamsm for making the blink A adapted to

carry out

1n part .automatically, the novel
In
geiéral; the machine sn0wn in the drawrngs is .of
the well- known “Rigading” type of full-fashioned
kHithing - mdcHine, said thachine  Peing inore
similar to - the -ordinary “legger” than: to a
“footer bt niodified as compared to either s
as to' satlsfactorlly khit an-entire stocking,

THe genera] arfangement of said ‘machine is
best understood from- Fig. 2, said machine com-
pnsrng 2 frame 1nclvdrng transverse end frames
f,udrnal members tying sald frames together and
1nc1ud1ng 4 front beam 22, a bBack beam 23, a
frent bed or table 24, 2 center bed £5 and-a num-
pér of fods and shafts The parts of the ma-
chitie concerned m Knitting operations are ‘all
operated directly or ffidifectly ffom a main- cam-
shaft' 26 drr ‘grged Iongltudmally of the machirie
frarr-e The knitting needles 80 are arranged in
groups; one for edch khitting section, {he needles
in each greiip being a1l at the samé level and held
parallel t6 the camshaft 26 in generally vertical
position being understood as of the spring beard
type corhmonly used in- full-fashioned knitiing
machines;  During knitting,; néedles 39 are given
hoth horizontal and vertical miotions, their hori=
zorital miotions being provided by a. presser shaft
3. which has- depending levers 32 and 33 fixed
thereto. LaVers 32 sérve merely 48 d4-portion of
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the connections between shaft 81 and the bars
34 on which the needles 30 are mounted. The

lower ends of levers 32 are pivotally connected to

horizontal links 35 which extend rearwardly from
the points of connection with levers 32 to pivotal
connections at 36 with the lower ends of arms
27 which depend from the bottoms of the needle
bars 34. Each lever 33 not only is connected to
an arm 37 for swinging a needle bar 34 by a link
35A, but it has a downward extension 33A on
which is fixed a horizontal pivot for a cam
follower 4§ which is held normally in contact
with a cam &1 on shaft 26 by means of a spring 42
connected between the lower end of portion 33A
and a fixed point on the frame of the machine.
Cam 41 supplies the horizontal motions of the
needles 80 at the time they go to press, but their
horizontal position during the time of forming
“the loops is supplied from a regulating shaft 43
which has one or more arms 44 fixed thereto,
arms 44 being short and extending in a generally
upward and rearward direction, so that a hori-
zontal pin 45 fixed in the upper end of arm 44
extends .behind the lower end. of the portion
33A of each lever 33 whereby motions of regu-
lator shaft 43 caused by a regulating cam or
regulating cams (not shown) may influence the
horizontal positions of the needles at the time the
loops ‘are being formed to determine the length
of the loops. - A cam 38 on the cam shaft 26 is
also provided for engagement with the follower
40 to control the horizontal motions of the
needles when the camshaft is in narrowing
position.:

The vertical motions of the needles are caused
by a needle shaft which runs horizontally just
behind the presser shaft and therefore does not
appear in the drawings. However, said needle
shaft has fixed thereto depending levers, one of
which appears at 50, and which are swung by
cams such as 51 which are held in engagement
with cam followers such as 52 by means of
springs such as 53, followers 52 being shown as
pivoted on lever 50. Springs 53 are connected
between the lower ends of levers 50 and fixed
points on the frame of the machine. Connec~
tions between said needle shaft and the needle
bars 34 consist of horizontal arms (not shown)
which extend rearwardly from the needle shaft
and have at their rear ends upwardly extending
short-arms 55 which are pivoted to and support
the needle hars. As the arms or levers 50 are
oscillated by the cams 51, the needle shaft is
also oscillated and the arms 55 raised and lowered
to cause vertical motions of the needle bars 34
and needles §8. The result of the combined
vertical and horizontal movements imparted to
the needles 38 is that they move in paths some~
what similar to a figure 8 when viewed paralle]
to the camshaft 26 and draw each set of loops
formed on their shanks down through the loops
of a previous course. The means for forming
the loops on the needle shanks, for pressing the
needle beards at the time the new loops are
drawn through the .old ones and for knocking
over the old loops are not shown, but are all
assumed to be of ordinary construction.

As usual, knitting proceeds in the direction at
right angles to the line of the needle rows and
thread is laid in the weft direction parallel to
the needle rows by carrier rods 54 which are op-
erated in the usual manner.

The thread being laid parallel to the needle
rows, the width of -the fabric depends on the
number of needles in use, that is, that have thread
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laid to them.. The number of needles receiving
thread -or having thread laid to them is deter- -
mined by the length of travel of the yarn carrier
rods 54. The length of the path of travel of the
yarn carriers 54 is determined in turn by end
stops 56, best shown in Figs. 3 and 4.  Said stops
are mounted in heads 57, one at each end of the
machine, and each head 57 is connected to a nut
59 (Fig. 46) on a threaded spindle. one of which
appears at 58 in Fig. 7 as journalled in bracket
10. ' By turning the spindles for stops 56 in one
direction or the other, the fabric may be widened
as shown in Fig. 1 along the edges T or narrowed
as shown along the edges 9 and the edges I5,
as well as other places. It is customary, also, at
the time the stops 58 are moved Inwardly o re-
strict the travel of the yarn carrier, to transfer
one or more loops at each edge of the fabric in-~
wardly, thereby causing the formation of fashion
marks such as that shown in Fig. 1 at 5, 6, (2,
{3 and 18. However, In accordance with the
present invention, no loops need be transferred
at a time of widening the fabric. For the purpose
of fransferring lcops, a pair of narrowing combs
69 having points 48 are associated with each group
of needles 30, one comb at each end of a needle
row. Each comb 68 is attached to one or the
other of a pair of narrowing rods 61 and 62, the
combs at the right hand ends of the needle rows
as viewed from the front of ‘the machine being
attached to the rod 61 and the combs at the left
hand ends of the needle rows as viewed from the
front of the machine being attached to the rod
62. Rods 61 and 62 extend half the length of
the machine, there being two sets of such rods,
one for each end of the machine. The narrowing
rods shown are those for the left hand end of
the machine and are perhaps best shown in Fig.
31, All the narrowing rods are mounted to move
horizontally in brackets 63 which are fixed to and
depend from a vertically movable shaft 64, khown
as the front narrowing shaft. Horizonta] move-
ment of the rods 6i and 62 is caused by narrow-
ing nuts 6% and 66, respectively, which are mount-
ed for horizontal movement caused by left and
right hand threads 67 and §8 respectively, both
formed on a horizontal spindle §9, the nuts being
prevented from swinging about an axis of spin-
dle 69 by laterally projecting forked ends 71 which
embrace particularly a guide shaft or rod 12 which
is fixed on the frame of the machine, ends Ti
being the extremities of arms 132 extending from
nuts 66 and 65, respectively, and which appear
clearly in section in Figs. 24, 25 and 26 and which
are utilized to assist in carrying out certain ob-
jeets of the invention as hereinafter set forth.
Each narrowing nut 85 and 66 has a standard or
head portion thereon, the standard or head por-
tion on nut 65 being designated as 13 and the
standard on nut 68 Leing designated as 14. A
spring is associated with each narrowing rod 61
and 62, one of which is shown at 75 and the cther
at T5A, said springs being connected each be-
tween a part fixed to a narrowing rod and a point
fixed with relation to a nut, so as to draw the
rods towards the corresponding standard or head
portion 13 or T4 of nut 65 or 65. Each of rods
61 and 62 has connected thereto o stop element,
one of which Is designated 76 and one of which
is designated 17, and each stop element 16 and
1T has threaded therein an adjustable contact
screw T8 whereby the stop elements 7§ and 11
are maintained in fixed relation to head portions
13 and T4 when once contact 78 has been set
at the desired point in its stop element 7§ and.
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41, the spring 15 -or T5A for the-tod-pressing the
stop or contact screw 18 .against the correspond-
ing head portion 13.or H. ‘Therefore, rods 61 .and
‘82 are operated by said heads and springs:to fol-
low the :nuts 65 and 66 in both directions, :heing
pressed in one direction by the .action .of shead
portions 13 and 74 and drawn in the:other.di-
rection by the action.of springs 16 and I8A, and
it will be.seen thatinward loop transferring. mave-
‘ments cause combs §8,.as well as nuts:65.and 66,
to approach each other. ‘Therefore -narrowing
transfers -of loops can ‘be repeated until combs
68 are about to touch provided means are-used
which enable :the nuts:65 and BS to be stepped
often enough without the nuts.coming too.close
together.

In cairying out -a narrowing.operation, ordi-
‘narily both the carrier rodstops:56.and:the.combs
80 are moved inwardly-two-needles, but said mo-
-tion doesnot oceur untilithe-combs 60 -have:picked

-pose of picking up the-edge:loops, saidfront nar-
rowing shaft 64 :is operated, but .not until .after

camshaft 26 ‘has ‘been shifted :to :the narrowing

-position, a -position to:-the:right of the.one occu-
vied by it -when knitting .is being .dene. -Shifting
the camshaft 26, as-well .as .other .operations of
+he machine, :is under-the control .of the - pattern
‘mechanism ‘B which includes :the pattern chain

80 which is-ordinarily racked or stepped one:dlink .
in each revolution of camshafti28. <Said chain:80
has thereon a-number of-rows-ef buttons. andthe.

buttons of each row-ean-be-fixed at desired:loca-
‘tions -along -the length -of -the -chain so as-to be-
come -active at-a- desired time.. When at the ac-

110

20
up the edge loops-from the.needles. ‘For the.pur- -

25

35

tive station or -position,-the Juttons -of -each Tow

on-chain ‘88 -cooperate- “with g series of levers,-one.

'cf which -appears at 81, o turn, -in the clockwise
direction-as seen in Fig. 2, the levers 81 oy .other
levers-not: herein. speeifically- descnbed but which
are well known parts- of -the-usual ehatn~metien
It will be understood that when- sald main-cam-
shaft 25 shrfts from knitting to na.rrewing posi-
-tion; the dmvmg ‘connection - between said -ghaft
angd-the means-for: laylng the yarn is- interrupted
0 that no-yarn-isdaid to-the needles:in-any-revo-
lation- of said shaft in whmhqt is: 1n 1ts narrowing
“position, :
-Also, during the -period -the shaf 2§ 1s-in: E317)

A0

G

right hand -or ‘narrowing - position #he Imitting 50

‘cams -are automatically -thrown -out -of eperatien
because the shift of - the camshaf‘ thrOWs them
oub-of ahgnment Wlth their cam: follewers How-
-ever,-the- narrowmg -cams are- rendered oberative
by the same motion that throws the knjtting-cams
out of action, Front narrowmg "shaft -64’ g held
up-in the positien-in-whieh it-is- shown in‘Fig.:2
by links 88, said-links 89 extend ‘downward sub-
stantially vertxcally from - - p1vota1 connection
with said shaft €4- to a pivotal-connection with
levers -84 -which -are -pivoted -near -the Front - of
the machine and which have-cam :followers 92
-jeurnalled in: a:bifureated:-portien thereof. “When
shaft 26 isin it left or:knitting: position, followers
%2 rest on:round dises 93 .which.support.shati:64
in-its upper .position as.shown:in:Fig,:2. ~When
-shaft:88 mevesibo;the right, howeyer,.cams: 84:0n
.shaft 26 -are brought .into glignment -with- fol-
‘lewers 82-and,-as-shaft28; revolves -eams-84.per-
‘mit . the;followers: 82 to-meve .downward, thereby..
also lowering the rear.ends:of levers:8f.and:low-
.ering links 88 :and :front .narrowing .shaft 64,
Cams 94 are.so shaped-that combs 60 :are first
lowered sufficiently to:permit:thepoints:48.to;pk

up:lodps.at:the/edges ofithes fa_bmc. Cams:94 then 75 moreover is not C nectecl dxrectly to-pawl:

=85

60

£

70"

_fm the revolution .of the camshaff, the sh:

eedles A er: certaln number of “narrowing P

.are racked in one direction or the other.

10
Jift links 89 somewhat so that the lower ends of
points 48 are just above the tops of the .usual
‘knock-aver bits:(not shown). At this point inthe
cyele or revolution of “the camshaft 26, said
threaded spindles are racked to move both the
.carrier rod stops B8 and the narrowing rods 61
and 62 ‘inwardly .two needles, - :‘Combs 69 are
thereby moved inwardly two needles so that the
points 48 in the combs-holding the end ipops.are
brought .above the heedles previously the third
.cnes from the edges, Cams 94 then cause links
-39 and combs 80 to dip a second time toplacethe
Joops .on the inner two points of each comb.on
needles-already holding other 1oops. “The smkers
(not shown) are -then brought forward :so that
.as;cams 84 raiseithe links 89 and combs to their
original -position shown -in :Fig, 2, -the -loops .on
the ‘combs ate stripped therefrom and remain on
the needles, At about this-time or a little later
26
4g :shifted back to the 1eft .or kmttlng position.
as prekusly described, Ea.ch NAYTOWing oper-
‘ation .performed during the knlttlng of blank A
[forms.-a faghion.mark which:is indicated .on Fig. 1
.of the drawing by a dot, said .dots forming ‘the
‘YOoWws or-lines of - fashlon marks 9, 6, 12,-13.and -8
previously - mentmned At-each narrowmg oper-
.ation, at the time each of said. fashmn marks is
made, « ‘the space between the inner ends of 4he
-narrowing combs is: decreased. the distance-of four

be reduced to such an extent that any further
,‘novement of the nuts will cause.damage.

For preventing .overracking of snuts 63 .and 68
We -provide :an.arrangement :for controlling the
two sets:of racking pawls whereby said .spindles
iFhe
racking pawls :shewn ineclude a-pawl;871 for co-
operating. with ratchet wheel-8TA to.rack. spindle
.58 for-the, end stops 56 in. the narrewing, dirgetion
,(clockwme as.viewed:in Flgs 4 and 57 ,:the. pawl
:68:for. cooperating with ratchet wheel 98A. to rack

.spindle :69 for-the .narrowing rods in the nar-

rowing: d1rect10n the pawl: 49 for cooperatmg‘wgth

ratehet wheel 99A to rack spindle 58 :in ‘the

-widening :or back-racking direetion,and;the pawl

194 -for" cooperating with ratchet 101A :to rack
spindle 69 .in the widening dlrectmn ‘Binge:the
narrowing :movements of the spindles .are. those
most commonly used and knitting. of a blank
commonly ‘begins ;ab the :widest peint thereof,
turning .spindles -58 .and :69 'in .the widening. di-
-rection:is:commonly referred to.as:back-racking.
:Pawls:91,.98,:99 and 101 are.all driven.from.an
‘actuator 102, best:-shown:in Fig, 3. A link i08,
best -shoewn m Figs, 4 and 5, is plvota.lly felcye B
snected to pawl a7 and has a slot- 104 therem pro-
v1ding with pin 1% a lost motion connectlon wrth
zpawl 48, saxd lost motlon connect' ‘pel‘mltt 1g
JDawl 98 to be thlown out of opera,tmg Positio:
without affectmg bawl 91 .as heremafter set

“thrown out of opera.tmg posmon 11nk 103 a.cts to
also throw, pawl 48, out of operatmg posltlon The
pawls 89 and 161 for causing. counterclockwlse
robation.of spindles 58 .and 69, respectiyely, are
8180 so arranged that they, both may. he thrown
out. of operatlon when one is 50 Shrow out, .al-
though pawl (31 may-at.times, be § ,pwn put of
actlon without, affeeting pawl 29, Means for thls
purpose include.a link 108 which. has:np, lost mo-
ither of its.ends: ‘Lmkﬁ
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'although it is pivotally connected to pawl 89. The
‘connection between link 108 and pawl 101, an in-
direct one, is more. fully described hereinbelow
-and is best shown in Fig, 30, although it appears
in-Fig. 6. “The pivotal mountings for pawls 87, 88,
‘89 ‘and 18! are similar and all bias the pawls to-
‘ward their ratchets so long as the pawls are not
turnéd too far away from their ratchets but said
mountings hold the pawls in inactive positions
when once they have been turned a certain degree
‘away from their active positions, After being so
-turned, they must be moved to or toward active
position again by the operator. The mounting for
-pawl 97T is described in detail hereinbelow in con-
riection with Figs. 11, 12, 13 and 14.

As is clear from Figs. 4 and 5, pawls 9T and 99
are both pivotally mounted on a lever member
107 which:is mounted to turn readily on spindle
§8-as an axis while pawls 88 and 10{ are mounted
on a-similar lever membet 108 which is mounted
to turn readily on spindle 69. Actuator 1082 is
bivotally connected to both lever members {87
-and 108 at points 102A and 102B respectively, the
-neans for operating the actuator (02 being of
well known:type and forming no part of the pres-
‘ent invention is described hereinbelow. - As: is
clear from Figs. 4 and 5, spindles 58 and 69 have
disks or dials 109 and 121, respectively, fixed
thereto for ensuring that they will be agcurately
‘positioned after each operation, said dials being
notched at- their edges and there being vertical
spring loaded plungers 85 and 96 cooperating with
-the notches in said dials 109 and 121, respectively,
plunger 95 having a lever engaging groove there-

in in which is 'a:portion of a lever 130 for raising

‘and lowering plunger 95 and pivoted at its right
-end as viewed in Fig. 7 at a point {006. It has been
the custom to make the notches in the gdial 121
for spindle 69 V-shape and consequently no means
is- needed for: lifting the holding plunger 86 for
-spindle 69 when the spindle-is to be turned, al-
though plunger 96 is spring-loaded similarly to
-plunger-85. As to spindle 58, however, the sides
‘0f -the notches in the dial 109 have heen shaped
10’ effect a positive locking action in addition to
accurately positioning the dial (88 after each op-
-eration and therefore a means has been provided
-for lifting the corresponding plunger 85, For this
-purpose, lever member {67 is extended upward
-nearly to the circumference of the dial and a cam
-plece 108A is attached to said upward extension
-of lever 107 and is adapted to raise a plunger 199B.
The plunger 169B engages a stop screw 30A car-
- ried. by the lever. 138, one end of which is con-
~nected tothe plunger 95 for dial 189, The plunger
.86 is lifted when cam piece 108SA engages the
_plunger 1088 at the proper time to permit the
.pawls 87 and 99 to turn the spindle, the lifting
“movement of the plunger being resisted by a ten-
sion spring 95A connected between the forward
end of lever {30 and a fixed arm 95B on the
frame of the machine. When cam piece {09A
has moved to the end of its stroke, spring 95A is
able, acting through lever 130, to draw plunger
"85 down into the next notch in digl 109 to ensure
“that the dial will be accurately located. :
. In‘order to produce the stocking blank of Fig. 1
“in which many more narrowing operations, and
consequently a greater effective movement of the
“units 65 ‘and 65, is required‘than is needed to
produce the leg portion of a usual stocking blank
‘for which the narrowing spindles etc, were orig-
" inally designed,  means has’ been  provided, as
‘hereinafter explained, to condition the- narrowing

~mechanism to perform such greater number of’
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narrowings without having to increase the aetial
length of ‘the operating spindles. " However, in
order that the narrowing units 65 ‘and 66 will be
prevented from jamming against each  other
when producing the extra narrowings required in
a stocking blank such as shown in Fig. 1, in the
event that-the associated mechanism has not
been first ‘properly’ conditioned by the machine
operator, safety means is provided in accordance
with this invention for automatically disengaging
the actuating pawl 98 from the gssociated ratchet
wheel $8A. Such safety means generally com-
prises a pivoted member 110, best shown perhaps
in Figs. 27 and 28, member {18 being loosely
mounted on spindle 69. . A tension spring: 112
connected between the right end of member (10
and a fixed part of the machine iends to turn
membper {8 clockwise as viewed in Figs. 27 and
28. 'The pull of spring {12 is normally resisted
by the end of rod 120, member 118 having & de-
pending finger 113 .adapted to resi on one end
of rod 128 to hold member {10 against the pull

- of spring {12 in the position shown in Fig. 27 in

which a cam surface (14 af the left end of mem-
ber {10 is below pawl 88 and out of effective ‘con-
tact therewith, As is clear from Fig, 6, member
110 lies in the rear of the ratchet wheels employed
in turning spindle 69, but an arrangement where-
by movement of member {10 in the clockwise di-
rection as viewed.in Figs. 27 and 28 is transmitted
to: pawl 88 will presently be described. . Finger
113 of member {19 is in line with and adapted to
contact with upper end 123 of a false pawl 124,
best .shown in Figs, 6, 29 and 30, as hereinafter
set forth, The pawl 124 is mounted to turn on
the same axis as pawl i8] as viewed In Figs. 27
and 28. . As spindle 89 is racked from time. to
time by the pawl 98 at the times narrowing is
performed the nuts 65 and -66 approach. each
cther. To assist in preventing their coming too
close together, the rod 120 is mounted to slide lon-
gitudinally in bearings in fixed arms 127 and 128

-of .brackets 127TA and 1284, respectively, which

carry the spindle .68, perhaps best shown in Figs.
24; 25 and 26, connected to the frame of the ma-

.chine, a compression spring 129 between arm 128

and a-collar {31 on rod 120 serving to keep the
rod normally in its left hand position as viewed

-in Figs. 6, 24 and 26 in which one end of rod {20

sustains finger 113. As nuts 65 and 65 approach
each other, the arm 132 on nut 66 contacts &
collar 133 adjustably fixed on rod 120 as shown

.in Fig. 25, moving rod 120 to the right to the posi-

tion shown in Fig, 25 in which rod 120 has been
withdrawn from under finger 1138 of member {10

-and thereby inaugurating a chain of movements

preventing further racking of spindle §9. Collar

. 1238 is, .of course, set at a point-such that the

movement of nuts 85 and 66 in the narrowing
direction ‘may proceed until the nuts approach
each other as close as desirable, As-soon as rod
{20 has been drawn from under portion (i3 of
member 110, spring 112 moves member 140 clock-
wise as viewed in Fig. 27 until the portion i3
engages the upper end 123 of pawl 124 or until
a stop pin 135.on member {18 strikes the end of
rod 128 fo prevent further clockwise movement
of the member 110, The parts are then in the
position shown in Fig, 28 in which cam surface
{14 of member ({0 contacts narrowihg pawl 98
and throws it out of action.

The false pawl 124 is adapted to throw widen-
ing pawl 18] out of action by means of details

best shown perhaps in Fig, 30 and including a
‘lug 180 projecting: from the side of false- pawl
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128 toward the wawl i 84 and - dlug 438 project-

-ing sfrom ‘the -side :of - pawl 404 ;toward the false .

-pawl :124, lugs 440 and 438 overlapping -in :the
direction :of :the axis-of the:pawls.of which they
.are .parts. :Lugs 442 and <188 .are :at about the
same distance -from the .common -axis .of ;pawls
A€4 .and 424, but lug 149-is-on the .edge.of -pawl
424 toward the spindle:69 and lug {38 is.onshe
edge -of pawl 81 away from -the spindle$9.. A
serew -39 n lug 438 serves to:maintain. a rela-
e :position ‘between lugs <148 -and 138.  Since
-narrowing:pawl:98:for spindle£9:is connected by
1ink’ 483 to narrowing pawl 87, when member 148
throws: pawl 98.out-6f ;agtion, -the lost motion . at

104 in link 1988 is:takenupswithout.affecting:the -]

position of the pawl 87.

“In order-to utilize the said:lost motion.at:point
404 between -pawl 28 .and:link 463, .an arrange-
-ment ds employed ‘best: shown in Fig. 8. +In said
-arrangement pawl: 98 -has-a cutved.extension 147
:by -which -the pawl :may :be :moved :to :and: held
in:ineperative -position -whenever -desired without
affecting pawl-81. The-position .of -the:parts:in
+which 'pavvl 28- 1s 1none1at1ve Jut pawl 97 oper-

,fer vhold g-~ A
fien -shown in . Flg 8. Arm | 48 -is: mo t

~part fixed:to-the nut §§-en spmdle £9, .and pro-
jeets generally -parallel-to:spindle.£9.toward the
outer.end-of the spindle so-that when-the operator
-turnsspindle:69 t0. move:the conmbs:60 out:of-the
knitting fleld and to-maintain-the combs:in such
position, :as is usually -done-in lace making, -ex-

tension 447 may extend over andrest on:arm: 148 .

$o0 -prevent:racking - spindle:89. The:pawl 98:is
~alse -held: in- this.positien .when the-picet bar 15
As-in position 4o :produce -the usyal picet.course,
the combs: being moved back-into position-to.co-

~0pera,te with-needles :30-when the-picob har:ds .4

: ,moperatlve ‘position, - ‘Due :to the -slot
484 :in 1ink -103, :the -positioning -of ;pawl :98 :as
“shovyfn_l,n_lf'_‘_x .8 will-not affect the:position. of
pawl 81, It ds obvious alsoifromithe drawings

that pawls:99:and-81-will always both be thrown.
gub of ~racking -pesition simultaneoysly «when'

either -pawl 89:or-false-pawl.124 is:moved:clock-
rwige iuedo-the dink 1856-connecting pawls 99.and
424, However, the pawl:0{ may also:b
out of racking position without .affeet.

fo ‘ra_ckl,r‘;g )
mechanism under-the ¢
-chain - whereh

iti fm ‘for‘ a,ctmg'on spindles: 58' and

14
shewulders on the :inner faces .of &aid rings 48
.shown -in Figs. 9.and 10. A link 153-is pivotally
connected:to:both members 151 .and 152.s0 that
:an -angular mevement of .one will produce ..an
sequal movement .of :the other. Each . of -mem-
bers:A451.and: 152 has.a camming projection there-
.on for throwing.one.or another racking pawlinfo

" iposition in.which it is disabled or prevented from

10
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actuating.a spindle. Member 51 is shown.ashav-
:ing a-projecting portion.with a camming edge {50
-and a-camming shoulder 150A and;member 152 as
‘having a:projecting. portion with.a camming edge
:154, ~The:-portion of member-15i having edge. 150
“hereon -1s.adapted. to contact a spool {55 rotat-
ably.sectred to.pawl 87 by a screw 156 (Figs.:11,
14 :and <17). -When edge 159 is in.contact -with
.spool :155, pawl 91:is.out of action.andso:also.ds
.pawl:88 on.account.of the connection:from pawl
-81.to.pawl 88 through link 198, this.position of:the
parts -heing -.shown in Fig. :5 and.is -the one-in
-which:back-racking.or widening: is performed:by
‘pawls: 99.and 104 which are then in:their active
:positions. {When member 151 /s in.the angular
position: to.disable.pawl97; the portion of:mem-
“ber 152-having :the eamming:edge 154 :is not 4n
.use, ‘When, “however, member 151 hasbeen
sturned:to-freepawl 97 .and to permit:it to-actuate
-spindle 58, member 152 is brought, at the.same
time, into-position-such-that the portion -having
camming .edge :#54 . thereon contacts .with .pawl
101 to.throw pawl:Ad81 out of the positioniin. which
-it.can.rack spindle$9-theactive.edge of pawl 104
-projeeting:Into:the plane-of member 152 in order
to-permit.such. contact, as best shown:perhaps in
Mg .:6.. This position.of: the parts:is shown:in-Fig.
4 and-is:the.onedn:whichimembers .45 and:152
-are maintained the large majority-of:the time:and
sinswhich -narrowing ‘is performed. «<When pawl
A0l <is disabled:by. edge 154 and thereby is unable
-to-affeet spindle: 89, pawl 89.is rendered. also.dis-
«abled or is unable to:affect spindle 58, by virtue
«of the.shoulder. 450A on.member 54 which-con-
tacts:sthe active edge of pawl 99.s0:as to cause:it
.to-riss the-nearest:tooth:on: ratchet 99A so.that
-pawl:A8.rides idly.on:shoulder {50A as-far:asthe
-nexttoath:-on:the ratchet. ‘As:the.stroke of the

pawl99: is:the. same -as the distance: between.two

cadjacent teeth, the.common arrangement in-the

typeof anachine shown, pawl=89.does not-affect
the ratchet 98A . whenever:shoulder 180A acts.on
-the .pawl, The:shoulder :50A -ean control: pawl
89:hecause the active . edge of -pawl 88 projects
-into.the-plane.of member 151 as perhaps-is.hast
.shewnin Fig. 7. ~It-will be seen-also that pawl 89
-and :false: pawl 124 ‘have -thereon: finger. pieces

T 1B8.sand 159 vespectively. whereby -pawls :99:and

:A81.may be thrown out of action-manually-when
.desirved, false pawl.i24.acting.on -pawl 10! when
turned -clockwise .as.:viewed -in Fig.. 4 in a.way
;previously .described.. -Also, -pawl 101-is always

= thrown eut of action whenever:pawl 99 is:thrown

“thezr ratchet wheels- upon. actuation. by, member

482, For so.controlling .said: rackin‘g‘ pawls, .we
‘have-provided .a mm_e,cl;anismﬁhqwri in part.in
Figs. 4.and 5. .In said. figures, there.appear a
Dpajr of annular plate cams {81, and. 152 -maunted

fo. turn readily in annular recesses, between ring ’

‘members 189.and the front faces of the. ratchet
wheels 88A. and 181A, respectively,.for coacting
with. narrowing .pawls. 87 and .88 and back-rack-
.dng pawls 99 and 481, said recesses. furnished by

75

58 and. 89 can be turned by their. respect pay
S5T.2and.98.in. the. clockwise or-narrowing. du:eetion

-out.of action because of the.connection.between
pawl:-98.and the false pawl 424 afforded by said
~1ink: 106,
~Means:are provided for turning the members 151
and {52-as.desired comprising a-rod- t6{ the upper
.end of-which is:shown:-in Figs.4 and5 and the low-
nd of: which As, shown in Fig. 21.- When-rod 161

ANhen rod 4 is.in the lowered -position.shown
An Fig. 5, spmdles 58 and. B9 can be turned by
.thelr respectlve pawls 89, and a1 .kin fhe widen-
ing.or back rackmg dlrecmon In F_tgs. 2t and 22,
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means aré shéwi for controlling the position of
rod 1€l in accordance with the position of the
cam follower i§2 for moving the actuator 102
from the main camshaft 26, follower. 162 being
mounted; as perhaps best shown in Fig, 3, on an
axis intermediate the ends of a lever 160 pivoted
“at’its forward end to the end frame 29 at the left
end of the machine and near its rear end to the
lower end of actuator 182. A spring {88 attached
to ‘the rear end of lever 1680 serves not only.
to draw actuator {82 downward after it has been
raised by a cam but to hold the I6wer end of actu-
ator 182 and the rear end of lever 160 against a
stop. 166B to prevent follower 152 from dropping
below the low points of the cams with which it
cooperates when standing in a plane.intermediate
said cams. Shown as forming part of said rod
" positioning means is a heavy plate 163 (Fig, 21)
fixed on top of a shouldered portion of said end
frames 28 -and having an arm {64 projecting
downward on one side of said frame and forming
a guide for rod §§f at point 165. Plate 163 has
also an arm 15§ extending down on the other side
of said frame and having a U-piece 167 at its
lower end forming journals for a pivot pin 168 on
which 'is mounted a U-shaped lever IT{ which
extends from a vertical fork {72 at its lower end
near pivot pin 168 upwardly and laterally above
frame 20 and then downwardly to a horizontal
fork 173 embracing rod 184 on three sides thereof
and lying between collars {18 on the rod. 'The
said fork (12 embpraces the edge of cam follower
162, so that the moveément of fork 172 swirigs lever
IT1. In Fig. 21, the parts are shown in a posi-
tion corresponding to 6ne of these represented in
Fig. 4, follower 162 being in an intermediate or
neutral position and rod #6¢ is in its upper posi-
tion, while camshaft 26 is in its left hand or
knitting position, When camshiaft 26 is shifted
to the right as viewed in Fig, 21 to bring said shaft
into-its narrowing position, a cam (75 on the
shaft is brought into the plane of follower 162,
lever {7( and rod i61, however, both remaining
stationary so that no change is made in the posi-

tion of any part shown in Pig, 4. Actuator 162

is then reciprocated by cam 175 and cam follower
182 through connections shown in Fig. 3 and the
spindles 58 and 6§ are racked in'the narrowing
direction because pawls 97 and $8 are in their
active positions as shown in Fig. 4. When, how-
© ever, it is desired to rack the spindles 58 and 69
. in the opposite direction, an impuilse or impulses
is or are imparted to actuator 162 while shaft 26
remains in the knitting position shown in Fig. 21.
For this purpose, follower 162 is shifted to the
right as viewed in Fig. 21 due to the engagement
between follower' (62 and a fork 111 (Fig. 3) to
bring said follower into the plane of a4 cam (1§ on
shaft 26. By so shifting follower 62, U-shaped

lever {7{. is shifted counterclockwise about its .

axis 168 to lower its forked end 178 and to lower
rod 161, thereby shifting cam members {51 and
152 to the position shown in Fig, 5 angd permit-
ting back-racking pawls 99 and 10! to become

effective” while narrowing pawls 97 and 88 -are

 ineffective for reasons given hereinabove.

It will be seen therefore that we have provided

- pawl and ratchet means for the threaded spindles
for moving the end stops and narrowing rods so
arranged that one of the pawls will be thrown out
of action automatically when there is danger of
the associated spindle overrunning, that both
widening pawls may be thrown out of action

" without affecting either of the narrowing pawls,

- that the narrowing pawl for the spindle for oy~
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ing’ the narrowing rods may. be thrown out of
action witheut disturbing the narrowing pawl for
the end stop spindle, that the widening pawl for
the spindle for moving the narrowing rods may
be thrown out of action without disturbing the
widening pawl for the end stop spindle, that
either the narrowing pawls or the widening pawls
may be automatically thrown into active posi~
tion as a group at the same time the widening
pawls or the narrowing pawls are thrown out of
action, and that the pawls are biased toward ac-
tive position except when they have been turned
on their pivots s sufficient degree from their ac-
tive positions, after which they must be returned
to active position by the operator.

Means for shifting cam follower 182 when de-
sired is shown in Figs. 2, 3, 21, 22 and 23. The
edge of follower 162 is embraced at one point.on
its circumference by a fork {77 shown in Fig. 3

“as forming the end of a lever 179 pivoted at 181

on g pin fixed to a portion:of the frame of the
machine. Lever 119 extends generally rearward-
ly of the machine from follower {62 past pivot
181 and is forked -at its rear end to embrace a

~rod 183 which extends longitudinally of the frame

of the machine parallel to shaft 26 and to the
back beam 23 of the machine frame, collars 182
being fixed on 'rod 183 one on each side of lever
19 so that rod 183 may swing lever 119 either
one way or the other in accordance with longi-
tudinal movements of the rod. "Rod 183 runs
along to the right from collars 182 as viewed in
Fig. 21 to a connection with the rear end of a
lever 184, best shown in Fig. 22. Lever (84 is
pivoted in a journal 185 which has a vertical axis
and the rear end.of lever 184 is forked at 186 to
embrace rod 183 at a point between two collars
187 fixed to the rod 183. Just forward of journal
188, lever 184 has an extension {88 pivoted there-
to on g horizontal axis 189, Af the forward end
of extension 188, it has a second extension 19i
pivoted  thereto on g vertical axis 192. When
lever 184 is in the position shown in Fig.-22, the
Dbositionh occupied by it for the greater portion of
the time, the forward end of extension .81 is
supported in the position shown in Fig.” 22 hy
the upper end of a lever 183 which is pivoted at
point 134 on a horizontal axis supported by a
bracket 195 fixed to the front beam 22 of the
machine frame, , S

- A spring 186 is connected between a point on

~ the lever 198 and a pin 197 fixed to bracket 195

55

to maintain the upper end of lever 193 normally
at the right as viewed in Pig. 2 and therefore
beneath extension 181 of lever 184, A horizontal
arm 198 is fixed at one end to the upper part
of lever 198 and extends forwardly beyond

-bracket 195 to a connection with a rod 189, Rod

- 199 has somewhat of a Z form as seen in Fig. 2

60
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and extends from its connection with arm 198
of lever 183 to the right and downwardly as
viewed in Fig. 2 to a connection with one of said
levers 81 of the pattern mechanism P at a point
below the axis 281 of said lever 81. The spring
196 also serves to bias said lever 81f.in the coun-
terclockwise direction ‘about its pivot as viewed
In Fig. 2, through the rod 199 when said spring
biases lever 153 beneath the extension 191. A%
predetermined times, a button on said pattern
chain 808 turns said lever 81 clockwise about its
axis 201 as viewed in Fig. 2 thereby turning said

. lever 183 counterclockwise about its axis 184 be-

75

cause rod 199 crosses the line between axis 194
and axis 201, When lever {93 turns counter-
clockwise as viewed in Fig. 2, it moves out from
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Ymder extension 184, thereby: perm1tting~-’both £X=
tensions 181 .and I88 of lever 184 to drop, the
effect of the weight. of the parts eing Mased
by the action of @ tension spring-20 -upper

end of which is :attached ‘to extension 188 .and .5

the other end of which:is-attached:to,a point:(not
:shown) on ror fixed -to.the: -frame. <Further, a
‘spring 205 on -the .rod: (88 (shown otted -in; Fzg
21) and'a spring-250- ﬁked to the:lever-184 .and

‘the back beam 23 serves: to-hold od 83 .and 10

therefore follower:162.and lever:124-normally-in
‘the positions shown:in Figs..21,:22:and 23 .and:in
.which .a follower 26§ Journalled on a:ho 1zo"1ta1
axis at-the forward -end of extension: i

" .the same vertical plane as:a -cam:;207T:fixel oI *\

camshaft 25, “When;lever :183: s mov
pattern mechanism:P oub:frem: -under {
191, follower: 286 is free:to-drop onto:the edge: of
‘said cam 201. ‘When-follower 206 ;moves -on- to

cam 281, a second :follower.208,: alsoca.rned_by <90

;extens:on iaa near the-forward end B¢ ut

“Journalled on;a- Vertlca.l xxs, ,drops dew'

-of the pattern mechemsm P_1s so_ _med that ver
183 frees extension.:i8f -at:a-time: low >

-is-in contact with the edge -0f-can
point:210.at which;peint the:cam
thin: so that fo;loww 2@6 then follo

‘permitted. by fol1ower 296. Fur hermo e;. €
has a-lateral or; amalrcam;face 209, shown

80: p’aced relatxvely to ea,ch,

Jower : 206 . contacts: the.-axial ,acewf .cam 207, 35.:f

follower - 206 ‘holds : follower 1208 -at. he level ef
face 208, Thersfore,-as:cam; 2087 revolves £t
follower 2868 has; contacted the:ed
cand ‘high point- 218 moves outfror
288, the side :cam facer289; acts ‘on ollower,;zua s
to thrust:follower ;208 towars
-the.machine, the said: mov. ment of;follower:
acting to :turn.extension and:;lever. 84,to
thereby . thrust rod 183 :to the as: vlewed;; in
Fig. 21.  As:iis, clear fromFig. 3
-rod 88 tosthe: lelt; as: vzewed in B
forward end - of -lever .119--to- -the
tork IF1-moves follower-18
‘ing ‘Fig.»21. Camshaft 26 be g 2]
position. as:shown: in; F1g 21 movement ofn
:lower 162 to the right: brmgs o the.
the  back-racking -cam - 116.
that lever 138:moves: follower .
_of follower:i52:swings U-lever 111 t 1o er rod
{61 .and: thereby 1o swingcam.: vbers
152 into -the position shown in ]
- back-racking -pawls 99-and: lﬂl r
;act-on spmdles 58.and. 69. while arro,
87 and.58.are prevented from doing 80
thereafter. as, pattern chain, 80_of mechani m’
is.racked anOther step, the button whic ] ated
the movement of follower” IGZ passes, out of con-
tact with the’ lever 81 of meehanism P- through .
which it delivered- its ‘impulge: and, at- -the- same
~time, the high -point~218--ef -cam- 207 Ufts~fol-a
lower-286 so-that follower-208 is above the.edge
- of ‘cam-20T-and the-springs:186,:260.and-295.are
free:to throw.the: parts:back:intosthe: ‘positions
-shown in Figs:21.and:23;unless:anofher:hutton
<ig -provided:on: chain :80:tocontinle: they; baek--a-.-
-raeking movement.
“The bracket |95 ist provided thh a.rpm or: belt

knittmg

iSIA of extension.: lSl to maintain sa,i

_sion in, position  to-be:engaged: by;the. Jever; 4987

206 -25 o

72!
5 -alsoron said:bracket:211 as shown at 224

555 shlfted to:the: nght hy-rod 183. :The; spmdl, -

-ing;.operation. and: the reverse and
5,‘ stoppmv rackmg actlon -of pawl, 9 ‘for

18

when the «button on cham -80-is: moved 1from be=

clockw1se d1rectlon by the sprmg 198

Although only +he spmdles for operatin
end st0ps and narrowing -rods for the le
.of-the machne are shown, 1t w111 be seen
X II i2

tuatmg therspmdles for the. end' op:
‘wmg rodslat»the rlght end “of, the mach ne

;fol qwerinM Tis shi ;
@lever - 1T18A thefother end of Wthh £) ,br'_
3.

to vthe r1ght and as: R h
lower 214 mstead of on the left 1t

iof: A end__ ne =20 2 the
-lower end-of .a ‘generally vertlca,l Jever 221;<th
upper end of whxch has a.pin, and‘
tion :at1222. with: 2 bell crank le

,eVer 223 has:a vertlcal arm W, ich cooperates
ich
3:be-

ends in a‘fork 225 wh1ch embraces rod
tween

By

two collars:226-fixed to the.rod. Also,xod
+el8 ds. gmded by :-a fork -221.at; the- lower rlght

arn 8. whlch is.an 'ntegral
part of the: braeke 211. : o
-thatcam-follower:244 will-be ra;sed and lowered
by cam 2i! when main. camshaft 26 s

01- 50 right:hand-or narrowing: p051t10n to: thereby nar-

.row the:fabric, but the cam:follower:: -2 14 will-be
-raised and-lo ered by cam-212 when: the ‘ain
camshaft is-in-its left: hand .or: kmttmg position
£asy hown in:Flg: 2L and the follower 214 has Jbeen

operating the: end ;stops. and narrowin rods.:at
the right end of the machine are therefxo moved
.inwardly.-and cutwardly.at: the same: timi rthe
correspondmg sp1nd1es at ;the: Jeft ‘,end -0f.the

Pmao ‘machine.

. We:have:shown: two means for, -aching;on; the
_rackingpawls: for . -spindles .58 -and 69, one for
.+ shifting: the: pawls; from narrowin k-

and- it 1s therefore necessary that there.

they

Eturned to a certaln pos1tmn by hand: As est

shown.in Flgs 11 12 and 13 _the mountxng ior
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act, only one of ‘which is shownh in said figures,
comprise fixed pins such as that shown at 230.
Pivot pin 230 is of generally cylindrical form but
has 'a segmental groove 237 therein, the bottom
surface of which is indicated at 229, Ag shown
in' connection with pivot pin 230, pawl $7 has a
longitudinal bore 231 therein and s bore 232 for
said pivot which intersects said hore 231 at Tight
angles. In the upper end of said longitudinal
hore 231 is'a compression spring 233 which presses
'a plunger 234 toward said pivot, usually against
the surface 229 of said groove 287. The plunger
234’has a conical portion 235 at its lower end and
the bottom surface 229 of groove 287 is so set that
when pawl 87 is in position to rack its ratchet
Wwheel, said conical portion is in contact with sur-
face 229 for almost its entire length. Also, the
‘angle of bottom surface 229 is such that the re-
action between the plunger 234 and the pivot 230
Presses pawl 9T toward its ratchet wheel so long
‘as conical portion 235 is in contact with the sur-
face 228. Now when cam member 15§ moves
pawl 8T to the position shown in Fig. 12, while
some of the conical surface of portion 235 is
drawn away from surface 229, s material part
of the conical surface is still on said surface and
the action of spring 283 continues to press pawl
87 toward its ratchet wheel. Therefore, when
cam member 151; has moved out of contact with
pawl 87, the pawl will be automatically moved
back into racking position. However, if pawl 97
is moved by hand into the position shown in Pig.
13.and in which the point or apex 236 of conical
portion 235 rests on the cylindrical surface of
pivot pin 289, the spring 233 applies sufficient
friction between point 236 and the cylindrical
surface of pivot pin 238 to hold the parts in the
“neutral position shown in PFig. 13 until ‘they are
again moved by hand so that point 236 enters
groove 237 and spring 223 will again tend to turn
the pawl toward its ratchet wheel, Evidently
also, after one or more of the pawls 97, 98, 83 and
181 has or have been thrown by hand to the po-
sition corresponding to that of pawl 97 in Pig. 13,
it: or they must be moved from said position by
~hand before either or both spindles 58 and 89 can
be racked. Itis to be noted that either of pawls
'99-or 101 may be-thrown into a neutral position
such as that shown in Fig. 13,

Movement of pawl 5T to the position of Fig, 13
will also move pawl 88 to a corresponding posi-
tlon. - Likewise, movement of either the pawls 98

-or 128°to a position corresponding to the position
of pawl-97 in Fig. 13, will also correspondingly
position pawl {81. However, pawl 10} may bhe

- held in such position without affecting the posi-
tion of pawls 88 and 124,
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- In addition to the pawls 97, 88, 89 and {8 men- '

‘tioned hereinabove for operating spindles 58 and
€9, we have shown in Fig. 3 a back stepping pawl
240, the ‘purpose of which is to produce a so-
called French narrowing in which the rows of
fashion marks, such as 18, are inclined to the
selvage, such as 9. The motion of actuator 102
produced by cams 75 and {76 is such that its
upstroke is adapted to turn spindles 58 and §8
exi_oug’h to move the end stops and narrowing
rods two needles.. Therefore, pawls 871 and 98
" move their spindles the same two needle distance
at each operation and the fashion marks made
by the-end points in the narrowing combs are
usually equal distances from the selvage, pro-
ducing lines of fashion marks parallel to the
selvage as is shown at 5, 6, 12 and 18 in Fig. 1.
" 'When it is desired, as in said French narrowing,
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» both having camming functions.
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that-a line of fashion marks shall incline toward
the selvage, a narrowing point is thrown out of
action immediately ‘after each fashion mark has
been made by stepping spindles 89 outward one
needle. For-this' purpose, spindle. §8 is turned
by pawl 249 to produce g one needle movement
of the narrowing rods &1 and 62 in the widening
or hack-racking direction soon after each two
needle movement of the narrowing rods in the
harrowing -direction and it is known to throw
pawl 242 into and out of action automatically.
We have shown an arrargement for this purpose
which not only throws pawl 240 into and out of
action automatically but also automatically shifts
the point in the path of nut 5% on end stop spindle
58 at which pawl 248 becomes active, so that the
beginning points . of subsequent rows of fashion
marks (rows i3 for instance) may be outside the
lower ends of previously formed rows of fashion
marks. (such as rows 6). As shown, pawl 248 is
quite-long and is pivoted to actuator 102 at 241
at the lower end of the pawl and some distance
below ‘the axis of spindle 88. Intermediate its
ends; pawl 240 is pivoted to a link 242 which ex-
tends substantially horizontally to a. pivotal con-
nection with an arm 243 which depends from a
rod 244 o which it is fixed, as by screws 248
(Fig. 48) rod 244 being carried in journals sup-
ported from the frame and one of which appears
at 239 and extends from the bracket 10 in Fig. 48.
A tension spring 245 connected between a point
cn- actuator 182 and a pin 246 at the lower end
of lever 248 urges link 242 and pawl 240 toward
its cperative position, which is toward the right
from the position shown in Fig. 3. ‘Lever 243 has
an upper portion 247, shown in Figs. 4, 5 and 48 to
which is connected a  bar 249 which extends
parallel to rod 2424 in spaced relation thereto for
some distance and has its other end fixed to a
collar 281 which is alse fixed to rod 244. Further,
the nut £9 on end stop spindle 58 has an arm 252
(Fig. 46) fixed thereto which extends horizontally
t0 a connection with an arm 258 fixed to a collar
254 slidably mounted on rod 244 and arranged to
permit rod- 244 to turn therein. The collar 254
being  connected to the nut 59, both the-collar
and the nut are prevented from turning and are
limited to longitudinal movement on the rod 244
and the spindle 88 respectively. Moreover, the
collar 254 is utilized in the arrangement shown
for ‘operating said pawl 248. For this purpose,
collar 254 has an upstanding arm 255 fixed thereto
which projects upward to the level of the bar 249
and to the rear or side thereof away from the
spindle 58 -and the body of the machine. "At its
upper. end, arm 255 Has a vertical plate or block

/256 fixed thereto as shown in Fig. 46. Plate 258

lies ‘between the upper end of arm 255 and the

bar 248 and serves as a contact member acting

in cooperation with parts mounted on rod 244 to
determine the angulaf position of rod 244 and

‘therefore the angular positicn of lever 243 and

pawl 240. Said parts for cooperating with plate
256 . comprise vertical block 257 (Fig. 48) and
angular plate or block 288 (Figs. 46,-47 and 48), .
Vertical block
251 is fixed to the side of har 249 toward the plate
256 and arm 255.longitudinally somewhat nearer

collar 251 than journal 239, while angular block

248 is nearer journal 239 and is mounted to have
a-limited movement longitudinally of bar 249 and
has a vertical section 258A and a horizontal sec-

~tion- 2588, section 258A functioning much the

75

same- as -block 257, . Horizontal section 258B is
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slotted as shown at 261 in'Fig..50, there belng two
vertical bolts 262-shown:as upstanding: from-har
249 and projecting through said slot. Alse, said
bolis are spaced apart a’less distance-than the
length of said slot 264 .and-the portion 2588 bhas
two horizontal bolts 288 therein which:project
therethrough in alignment with said bolts 262
so ‘as to contact:therewith to .determine the dis-
tance block 258 -may slide on bar 248. -Further;

har 249 has, as shown, .a series of threaded holes -]

263 adapted: to receive bolts 26250 $hat the:ex-
tent and eenter .of movement -of - block 258 may
be .adjusted, ‘within limits, as: desired, ‘while ‘the
extent of movement of ‘block 258 may.:also:bead-

justed when desired by :adjusting ‘bolts 260, Jam -}

nuts 268A Dpeing provided.on ‘bolts: 260 whereby
they. may be  fixed dn -adjusted ‘posifions. ‘The
movement -of block 258 on bar 249 is-automatic
and the means for controlling the ‘movement -of

block 258 .comprises @ small block 264 fizxed on ;

top the block 288 at.or near the right iend there-
of, as viewed in Figs. 43 and 49, block 264 being
fAixed to. block 258 by a bolt: 265 the upper:end:of
which projects upward from ‘bleck 264 and has

connected ‘thereto one end of 2’ tension -spring ;

266. -Spring 258 {ends to draw bloek 258 to:the
left as viewed in Figs. 48 -and 49, its:-left end
being attached toa post 9267 which:is adjustably
connected to har 248 by means of a plate :268

and bolts 262. Plate 268 is L-shaped in plan, g

one leg ‘thereol extending longitudinally «of -bar
249 just:above section 5588 of block 258 and hav-
ing @ slot 289 therein through’ which 'the upper
_ends of bolts 262 extend. Nuts 2714 on-bolts 282
servetohold the plate 258in fixed position rela-
4ive to the bar 248, the'slet 269 bsing long enough
to permit adijustment of - the plate 268 on Jolis
262. “The other leg of plate 268 :extends trans-
versely 'of ‘the bar249-to the free side:of:portion

958A of ‘block 258, thereby providing -a :vertical .

edge-at point 274 the purpose of 'which will pres-~
ently appear. “Fixed to the top face of ‘block 264
is 5 tHin resilient plate 272 which.extends toward
theileft-end of block 258 and the left:end of which,

as viewed iin ‘Figs. 48 -and 49 1s turned .down into 4

a flange 273, The natural resiliency -of plate 272
tends £ heold flange 213 down bélow sthe itop sur~

face -of plate 288-so that the fange will :engage’

‘the plate -as shownin ‘Fig. 49 and hold block 258

in its ‘right hand position -against the~pull wof €

spring “26%. “When, however, -plate 272 has-heen
sprung ‘up-into ‘the :position -shown “n Fig. 48,
-spring 1288 draws -bleek 258 toward ithe left,-and
flange 213 rides up on the top. of plate 268 ‘as
-shown in Fig. 48, the slidable ‘block @258 being

thereby ‘brought closer to ‘the ‘fixed “plock 251

than when the flange 278 s in-contact-withithe
‘edge 214 and the arm 268 ‘thereby maintains:con-
tact *with ‘Block 288 ‘longer .and also- maintains
bar '249 ‘toward the right and pawl 240 toward
‘the‘left-as viewed -in'Figs. 3 -and 46 *for:a longer
time. ‘A ‘plate’ 275 is fized to the ‘bottom:of bar
949 by ‘means, best-shown perhaps “in “Fig. 50,
providing ‘for some ‘adjustment -of the plate with

‘respect ‘to the -bar, plate 275 cooperating - with 66

‘arm 255 for purposes that 1will presently :appear.
Also; as best showa in Fig. 47,-plate 212 :has :ad-
‘Justably ‘fixed thereto:a “tappet -piece:218xwhich
Forms ‘the lower end ©f -a -bolt 271 -adjustably

qrournted ina slot278:inithe:plate 272. ~Said-piece 70 and

21815 :adapted :to: contact-the arm 255 :and plate
WEG to raise;the latching plate212;and-fange 213
o’ thie . position:shown; in:Fig.~48toypermit;spring
266 to:move block:258 to the:left. :

sAfter finishing:a blank:A,the:D

85 farto:the left s viewed
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255 {s-in-coptact with: blogk 257 which is fixed
with relation to bar 249. The spindles 53:and £9
arethen operated githery hand or automatical-
1y until. the end stops and narrowing combs are
racked or turned:out-to their: extreme positions
preparatory to:starting the next stocking. - Dur-
ing the.said racking out plate 298 on arm 1255
moves to theright and bears against portion 288A
of block 258 but-does not move the-block because
plock ~258 -is Jatched in its extreme right hand
position, " However, as the arm 255 - continues to
the right-as-viewed: in Figs. 48-and 49, it contaets
and lifts the tappet- 216 and, as:soon thereafter
as plate 256 rides onto the plate 278 50 as o
throw har 268 somewhat farther away: from plate
256, the ‘block 258 being thereby relieved of -
tional contact with said plate, spring 1265 agaln
draws the ‘block 288 to the left te the pos ion
shown in Fig, 48. However, movement of .arm
255 is-continyed unil it is in the position of Figs.
48-and'51. In this position of the parts;: ait-
ting of ‘the welt A of @ blank.such as A is begun.
The arm 255 moving from right to left as viewed
in Fig. 48 and from-left to right 25 viewed in Fig.
51 quning all the marrowings, nothing OCOUrs
prier “to ‘Knitting -the ‘heel fending "o sdisturb
the position of block. 268 from that shown Fig.
48 4ni which it ds held by its xight stop belt 788,
Also, in the ‘position of the parts shown i <Fig.
438, the block 1258 cenirols arm 28550 that -aux-
iliary Jacksracking :pawl 249 4s -prevented -from
acting on:its ratchet wheel. ‘TFherefore the fa

jon marks:5 .of the: knee-narrowings ~are-parallel
to the selvage. Further,dhe block: 288 ismnow S0
Figs.:48:and 50;that
block 288 controlsmpm 28§ clearsto the.end ]
1eg-narrowing which-prodices fashion-marks§
the marks:6 also-being paralleldo theselvage be-
cause pawl 240 ds.oubsof actien, “Fhe: last mars
rowingioperation in making thelegfashion marks
§-carries the-plate 285 actually far enough -along
so:that bar 248:skps toward:the arm 2 B5,:hut-this
‘has ‘no effect s:on the fashion -marks: because o
'na;rr,owin:g:oper-ationzdsmhen:.nerfgnmed_urktilf.af:t,er
plate: 256 hasheen imoved or.xacked back:so:that
it-pushes bar:289-to:the right again:as-viewed in
Pig, 46. :Afterithe leg -narrowing, howeavear, block
258 and .arm 255 heing in the positions shown:in
Figs. 49 antlB2, thepattern chain causes:fhe end
stops rand sharrowing :combs ~40 “he racked ;out
again during the -widening -of sthentabric. for the.
production:of ;portions forforming-the ieelipock~
et. “During this:period, itherefore,:arm 285 1oves:
grom:left to-right-as ‘yiewed in! Figs. A8 :and 49
Hypight to deit as wiewed dn’ Fig.:62) -and-first far
enough-to ‘moveblock 258 to:the position :sshawn
yn P, 49 In:whichsthe block is held:by:flange 273
of -snapplate 212, -but! not far -enough:ito -0
tact tappet piece 218, the ‘pogitions.of the parts
gt the end-of-the widening.steps being shown in
Fig. 53, When the-motion:of arm’:23§5:1s thesre-
versed ‘during *the making -of ~the ‘heel :narrow-
ings forming-fashion .marks 212, the, block 258:1e~
mains-asshown :in>Fig. 49 .and:plate 286 drops
off the:bloek:2588,.as ;shown:in Fig.:54, before-the
narrowing -combs thave theen: racked-inwardly::as
-far: as iinsmakingsthe faghion ;marks, 6. Jo
marrowings;therehy:permitting spring 45: o b
shaft 248 countercloekwise :as viewed .in Figs..3
y arm243,:link 242 ;and pawl
0-toward narrowing spindle-89.s0 as fo-cause
the:pawl,240 to engage ifs:vatchet on the’ down
.of.actuator 102:and turn.spindle, 83, in the
1g:direction half the distance:itwas furned.
ving:direction;by-pawl¥8.on the pre-
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ceding upstroke of actuator (62; Tt will be un-
derstood pawl 240 must not approach too close
to spindle 89 or else the pawl. 248 may turn
spindle 69 back or in the widening direction far-
ther than desired. ' To brevent -this result, the
movement of pawl 246 toward spindle 69 is lim-
ited by a screw 278 shown in Pig, 46, Screw 219
is carried in a Tug 243A which is fixed to lever: 243
and which holds screw 279 in position to strike
@ frame portion to ‘limit the movement' of ‘lever
243 and pawl 248. The pawls for spindle 5¢ for
the end stops, however, are not affected by the
change in position of shaft or rod 244 and spindle
58 continues to turn enough to move the .end
stops two needles.in the narrowing direction. at
each upstroke of the actuator .{82. Therefore,
after pawl 249 begins to act, the lines of fashion
marks produced by the narrowing combs incline
toward the selvages and the fashion marks in
line 13 make an angle at point 14 with the fash-
ion marks in line 2. At the end of the fashion
marks in line 3 the parts are in the relative po-
sitions shown in Fig. 55, .

The parts being so adjusted that the plate 256

is midway between the block . 257 and block 258 :

at the end of the heel narrowings, before the first
movement of spindles 58 and 59 for the toe nar-
rowings, the attendant turns spindle 68 by hand
to move plate 256 against block 257 to turn shaft

or rod 244 clockwise as viewed in Figs. 3 and 46 o

and thereby to throw pawl 240 out of operation.
The lines of fashion marks 18 are therefore par-
allel to the selvages, this being the preferred con-
struction in the toe area. :

The threaded portions -on the nafrowing 8]

spindles 69 of ordinary leggers are only of a
length needed to move the narrowing combs: in
the narrowing direction sufficiently to make the
knee, leg and the heel narrowings, the narrowings
in the sole and toe of the foot portions being then
made on the footer machines, Therefore, diffi-
culty has been encountered in trying to make
single unit stockings on ordinary legger machines
because such method of operation has called for
a greater range of narrowing than the narrowing
spindles of the ordinary leggers have permitted.
The full-fashioned knitting machine herein dis~
closed is, except as otherwise indicated, a typi-
cal “Reading” legger and has narrowing spindles
of the ordinary length. In order, however, that
we may make stockings of the type shown, in
Fig. 1 on machines having narrowing spindles
69 as shown, we have provided means for increas-
Ing the range of travel of the narrowing combs
60 in comparison to the length of the threaded
:portions of spindles 69. Further, we have shown
‘herein two forms of such means, one form being
shown in Figs. 31 to 40, inclusive; and the other
form being shown in Figs. 41 to 45. .

In the arrangement shown in Figs. 31 to 40,
‘narrowing rods 64 and 62, operated from narrow-
ing nuts 68 and 66 respectively are each made in
two sections, the left hand sections ‘280A and
281A, in each case, being the ones directly oper-
:ated by the nuts. Sections 280A and 281A are
shown as adjustably connected to the main por-
tions or comb carrying sections 280 .and 281 of
‘the rods 61 and 62 by means permitting them to
be readily disconnected, ‘thereby permitting the
nuts to be moved while the main sections 280
and 281 of the rods are stationary. - Therefore,
‘When nuts 65 and 66 have moved as close together
as Is desirable to the position shown in Fig. 38,
the section 280 may be disconnected from sec-

tlon 280A and the-section 281 disconnected from
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the section 28(A and the nuts 65 and 66 moved
farther apart while the sections 280 and 281 and
the combs 69 fixed thereto remain stationary, the-
sections of rods 8i and 62 being then connected
together ‘again. The connecting and disconnect-
ing means between sections 280 and 280A is
essentially the same as that between sections 28§
and 28{A and, in general, is best shown in Fig,
31." However, as detail views Figs. 32 and 33 are
sections through parts of the connecting and dis-
connecting arrangement for rod sections 281 and
281 A, the arrangement for adjustably connecting
section.281A with section 281 will be described in
detail and the structure of the equivalent adjust-
able connecting means between sections 280A and
280 will be largely obvious therefrom. :

As shown in Fig. 31, rod section 281 A has fixed
thereto, by screws. 282, a frame 284 which is
grooved on its rear face as shown at 285, Fig. 33,
to receive some of the front or forward  portion
of narrowing rod section 28{. Also, frame 284
has alongitudinal slot 28§ therein in which is.

-adjustably mounted g block 287 which has end

sections T-shaped in cross-section and which ex=
tends through the slot 288 from front to rear of
frame 284 into contact with the front face of rod
section 281, screws 288 extending through said
T-shaped sections of block 2871 from the front
side or face of the block to the rear of it and into
rod section 281 so as to draw block 287 and hold it
tightly against the rod section 281. However, the
stem of thé T of block 287 is slightly longer than
the thickness of the frame 2864 so that block 287
is not clamped to the frame and, except when
otherwise held as shown in Fig, 31, it may_slide
readily in slot 286 to permit adjustment of the
bosition of section 281 relative to frame 284, sec-
tion 28{A and associated parts and; therefore,
relative to nut 65. The central portich of block
287 projects forward somewhat away from the
front face of frame 2384 and is turned up into a
short axle 281 on which is rotatably mounted an
arm 292 forming part of a composite spacer:233.

Arm 282 has an enlarged head 294 which sur-

rounds axle 28{ and is suitably held thereon as
by a nut 298. Head 294 is at one end of spacer
298 and the axle 291 passes through head 294
adjacent the rounded end thereof. A second part
of arm 292, of reduced sectional ares, compared to
head: 284, is in the form of a bolt 295 which ex-
tends into and has threaded engagement with
an extension sleeve 296, a jam nut 287 being
provided to retain sleeve 298 in adjusted position
on part 295, : s )
The: standard or head 74 on nut 66 pushes
section 281A during the narrowing movements
of nut 66 in somewhat the usual way, there being
& -standard 11 forming part of frame 284 and
therefore fixed to rod section 28{A by screws 282,
An adjustable stop or contact screw 78 in stand-
ard 77 holds section 281A of rod 62 in the desired
position with respect to head 14, g tension spring
T8A connected between the top .of standard 71
and a point on a horizontal bar 388 fixed to stand-
ard T4 serving to hold screw 18 firmly against the

-vertical face of standard 74 during movement of

the head in either direction. Standard 1T pushes

-section 281 A of rod 82 to correspond with narrow-

ing movements of head 14 and pushes section 281
through spacer 293 and block 287. For this pur-
pose, standard 17 has a threaded hole therein
(not shown) for receiving a bolt 301 which is held
in adjusted position in standard 71.  Also, frame
284, of which standard 17 is a‘part, transmits g
‘Wwidening pull to section.28i of rod 62 through
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spacer 293 and block 281. For this purpose, frame

284 has & forwardly projecting flange 302, per--

haps best shown in Figs. 34--36 having a vertical
face 303 transverse to the rod 62 and having there-
in & bolt 304 in longitudinal alignment with bolt
201, “When spacer 283 lies in alignment with
bolts 301 srd 304 as shown in Fig. 34, bolt 361
pushes rod 62:in on€ direction and bolt 304 pushes
rod 62 in the other direction. :

As shown in Fig. 32, the holl 281 -which serves
a5 an aXis for spacer 283 is close to-one end of
the. spacer. ' Therefore, if the ends of the spacer
993 are reversed, the position of block 287 and
rod seection: 281 is changed relative to section
281 A and mut §6. As shown in Fig. 31,  when
nuts ‘85 and 0% are set for the begintiing of ‘a
welt and are the greatest distance apart, spacer
203 has the greatest portion of its length on the
right side-of its pivet bolt 28{. If now, succes-
sive narrowing. operations have prought nuts 68
and 86 as close together as'is desirable that they

should. be; ‘spacer 283 may be swung out: of the

line of bolts 294 ang 384 as shown in Fig. 35
and, after the parts hHave been shifted with re-
lation to each, spacer 283 may be swung back
into aligntment with bolts 301 and 304 a5 shown
in Fig, 28 but with the greater portion: of the
lenigth of spacer 283 on the opposite side of the
bolt 284. Tt will be uriderstood.that while: Fig. 36

shows.-the nut 66'in the same place as n Fig. 34 ¢

and the rod section 281 farther fo the right in
Tig, 36 than in Fig: 34; the parts have been so
showrn merely as'a matterof convenience so ag to
keep nut 63 6n the sheet and that, in practice,
the rod seciion 28{ will be held stationary and
the nut 88 moved out or to the left as viewed in
Tigs. 31, 34; 35"dnd 36 as an accompaniment to
reversing the spacer 283. The narrowing rod 61
having an adjusting means generally similar to
that alveady described in connection with rod 62
and the nuts 65 and 8 necessarily moving in and
oub togethsr; the position.of the nut 65 is nat-
urally adjusted with respect to. comb carrying
soetion 280 at the same time that nut 56 is ad-
justed with respect to comb carrying section 281,
The nuts 65 and 8§ having been - thus moved
farther apart while the combs have not been
moved, further narrowing operations can then be
performed. ’

In order that spacer 253 may not slip out from
vetween bolts 301 ard 364 accidentally when the
rods 61 and §2 are in use, we have so formed the
nuts and spacer that the spacer engages the nuts
to-hold itself in place when in use. For this pur-
posé, we' have shown nuts 304 and 3064 as hav-
ing’ axial bores” 385 (Fig: 32y and portion 284
of spacer’ 283 has a slight projection 396 which
is adapted to project slightly into one of bores
205 when spacer 283 is in operative position. Also,
the sleeve member 296 has a relatively -reduced
axial Hore 367 extending from the threaded bore
for receiving bolt 285 to the end of the sleeve
farther fromaxis 281 and a spring 308 and plunger
209 are so arvatiged in bore 357 that the spring

308 presses against the end of bolb 295 at'one’end-

anid againist the plunger 389 at the other to press
the plunger toward the free end of’ the ‘bore 8871,
The-end of gleéve 288 iy rounded as shown ab
243 so that ik will not catch against nub 384 or
584 but “will -permit the plunger 209 to be pressed

hack: into bore 387 by a-moderate lateral pres--

sure 5o that the position' of the:spacer 293 may
Pe readily reversed when desired. ‘

The arrangement shown in Fig. 31 for chang-
ing-the spaeer relationshipof section 280 of rod
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61 to nit 65 is similar to the corresponding ar-
rangement for rod: 62 except that the block 315,
corresponding ‘o block 281, is inverted and the
flangs 218, -corresponding to flange 302, is. also

. inverted; Also; the spring 73, corresponding to:

sprizig 154, is connected: ketween flange 316 and-
o peint; not shown, on nut &8, Standard 78,.cor-.
responiding te standard 17, isnob aslong as stand-
ard. 17. However, as: indicated hereinabove, the
general arrangement and-functions: of  the parts:
for- adjusting  section 280 with respeet to nut 65
ave the same as described for adjusting seetion-
aad with: résbeet to nut 88 and the arrangement
and funetions of the parts for section. 288, with
raspect to nub: 85 will be obvious from the fore-
going. : :

The second form of means: for adjusting the
auts 65-and 85 with réspect to the-combs on the
asrrowing fods is shown' in Figs: 41:to 45 inclu=
sivé. . “The arrangenient shown:in Pigs. 41 to 45
comprises s guide rod T2 and nariowing nuts 329
and . 323 of différent form bub of substantially
idetitical funetions as nubs 85 arid 68, Nuts: 320
and 324 are shown ag-connected to narrowing rods

5 992 -and 328 respectively through gdjustable drive:

means which.are idedtical éxcept thatone is1eft=
handed with respect to the other. As the con-
neeting means’ betweerd nut’ 821 and rod 323 is.
shown'in detdil in Figs: 42,43,44 and 45, it. wills
be gesgribed in- detdil and the arrangément and
operation ofithe companion connecting meanswill
thereiipofi be: obvious with only 2 minimum’ of

description: : ‘ , :
Nut 321 Ras a standard or plate'324 fixed there-
to 48 By a bolt 325 (Fig. 43). Also; s best showh'

i Fig. 43, plate 324 is-irclined rearwardly toward
the platie of rods 322 and 328 to facilitate de~
livering imptlses to the rods.  Plate 824 Has' &
plate: oF Head 326" slidably mounted théreon and
arrariged to cooperate with a contact screw 327
to-deliver driving impulses to the rod 323 in the’
narrowing direction through 8 dog 328 fasteried
to the Tod by screws of other suitable’ means.
Also head ot slider 326 ifipatts impilses to'rod:
323 ji the” widening or racking oub direstion by
miéana of 4 sprifig 329 aftached to one end to the:
head arid at the other end to'a point (ot shown)
on the rod!323. Slidable head 326 rests il a slot
whose longitudinal edges are parallel to rods 322
and 322 and to-'the spindle 89, the lower edge of
said slot being: formed by & Narrow plate 331 fas=
tened to plate 324 and which is a little thicker”
slong' its upper edge than the head 326 50 '85'to
providge an upwardly extending lip 332 contacting
the fronit face of the head along its lower edge’
t6 hold it against plate 324. Along its upper edge,
plate 324 is thicker than' along its’ lower " edge
forming a shoulder 333 which acts to guide the
upper edge of head 326, a thin na;rrdW‘pla,be:SM
fxed to the plate 324 along its upper edge being
wide enough in the vertical direction to overlap
the ubper edge-of head 326 and to held it in-place
against plate 324: B T

On the top of the plate 324.is a'boss 335in which
are threadedly mounted two coaxial contact bolts
336 arranged parallel to rods 322 and 323 and
forming part-of a means for holding- the-slider
or head 326 in-adjusted position. Cooperating:
with contact bolts 336 is a hand lever 331 pivoted.
to plate or standard 324-on a pin 338.and:ex~
tending - thence . upwardly: Intermediate. pivot
pin: 338 and its upper end, lever 337 has: 2 pin
and slot cennection with slider 326, the pin for
such conneetion being shown at 339-and the slot:
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being vertical but not being shown in slider 326,
the one associated with nut 321, but a similar
slot being shown in the slider associated with nut
320 at 2341A in Fig. 41 Therefore, when lever
837 is moved around its pivot, head or slider
326 is moved with it as is shown by a comparison
of Figs. 41 and 42. In order, however, to set prop-
er limits {0 the movement of the slider 326 and
handle 831, slider 326 has an elongated aperture
842 therein parallel to rods 322 and 323 but closed
at both ends and the plate or standard 324 has
a laterally projecting boss 343 fixed thereon and
fitting in said slot. ‘When handle 331 is moved
to the left, slider 326 also moves to the left and
boss 343 contacts with the right hand end of said
slot to imit the movement of the slider and hand
lever to the left as shown in Fig. 41. In the posi-
tions of the parts shown in Fig, 41, the slider
326 is relatively toward the left end of spindle 69
as viewed from the front of the machine. When
now the nuts 320 and 821 have been moved as
close together as is desirable and it is desired to
move the rods 322 and 323 so as to bring the
narrowing combs thereon still closer to each
other, lever 337 is moved over to the right or
clockwise as viewed in Pig, 42, its companion lever
387A being thrown to the lef or counterclock-
wise. -Beforelevers 337 and 337A are moved clock-
wise and counterclockwise, respectively, spindle
69 is turned to move nuts 320 and 321 correspond-
ingly outwardly to the right and left respectively
as viewed in Figs. 41 and 42, the spring 329 for
rod 323 and the corresponding spring for the rod
322 (not shown) maintaining the rods 323 and
322 in contact with the nuts 321 and 320, respec-
tively. The lever 337 is then moved until boss
343 is in contact with an adjustable stop screw
345 threaded through the left end of slider 326
50 as to project into slot 342, and the lever 337A
is correspondingly moved, which action moves the
rods 323 and 322 back to the positions occupied
before moving the nuts 321 and 320 outwardly.

In whichever limiting position lever 337 is

placed, it and the connecteq parts are then rig- .

idly connected together by latching the lever 337
at one or the other end of its are of movement,
the said screws 335 cooperating for this purpose
with latch means on the lever itself. Said latch
means comprises a plunger or latch member 348
in the form of a truncated wedge which is adapt-
ed to contact either of screws 838 on the side
of member 346 toward the center of its arc of
movement to hold lever 337 at -one end or .the
other of its path or arc of movement.  Slider 326
is thereby held rigid with plate or standard 324
at one end or the other of the path of the slider,
movement in the direction away from the center
of movement being prevented in each case by con-
tact of boss 343 with the inner face of the slider
or with bolt 345. In order that member 346 may
be released from one or the other of screws 338
when it is desired to adjust slider 326 with re-
spect ‘to nut 321 and standard 324, latch mem-
ber 346 is formed as shown in Fig. 43 as an en-
largement at the lower end of a stem 347 which
extends upwardly through g bearing in-a cyindri-
cal member 348 which is mounted in and gen~
erally toward the lower end of g tubular portion
348 of lever 337 at the upper end of said lever,
screw 351 holding member 348 securely in the
tubular portion 349. The upper end of stem 347
extends into a bore in the lower end of a handle
member 352 forming part of lever 331 and is se-
cured thereto by a cross-pin 853. A coil spring
3% surrounding stem 341 and compressed be-
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tween an internal shoulder in member 348 and a
shoulder on latch portion 348 normally presses-
member 346 downwardly until the lower end of
handle member 352 contacts the upper end of
member 348. In this position of the parts, latch
portion 346 is in contact with one of screws 336
in'boss 385 and the slide 326 is held rigidly against
movement relative to the nut 821 because it is
held against movement in one direction on plate -
or standard 324 by the boss 343 and against move-
ment in the other direction on said plate or stand-
ard by pin 339 on lever 331. Therefore, move-
ments of nut 321 are directly transmitted to nar-
rowing rod 323 when handle member 352 and
latch 346 are down, but the nut 321 may be
readily adjusted with respect to rod 323 by rais-
ing handle member 352 and laich member 346
and then moving slider 326 compensatively by
means of the handle and lever 337 and finally
latching the lever at the other end of its path.

The means for adjusting or permitting the ad-
justment of nut 320 with respect to the narrow-
ing rod 322 being identical with that permitting
such adjustment with respect to nut 32{ and rod
323 except that the two are respectively right
and left, the parts in said means associated with
nut 320 have been given the same reference-
numerals as corresponding parts in the means
described in detail hereinabove but with the addi-
tion of the letter A in each case. Thus, the left
handle in Fig. 41 is numbered 337 and the right
handle in Fig, 41 is numbered 337A. This being
understood, the operation of the adjusting meang
assoclated with nut 820 will be obvious without
further description. T

It will be seen that both arrangements dis-
closed hereinabove for increasing the travel of
the narrowing combs involves increasing the ef-~
fective length of the threaded portions 67 and
68 of the narrowing spindle 69 and its counter-
part at the right hand end of the machine. “In
other words, the mechanisms or devices shown in
Figs. 31 to 40, inclusive, and in Figs. 41 to 45,
inclusive, act to increase the effective length of
the narrowing rods. )

The machine speed is usually slowed at the
time spindles 58 and 69 are turned in the narrow--
ing direction and therefore no difficulty is ex-
perienced from overrunning by the spindles dur-
ing narrowing but, due to the back-racking action
oceurring in the regular knitting cycle during
which the machine ig operating at a high speed,
it has been found that the spindle 58 has a
tendency to overtravel or turn through a greater
angle in 'a counterclockwise direction than in-
tended for a given stroke of the racking pawl
99, as viewed in Figs. 15 and 16, while back-rack-
ing and, accordingly, means are provided in: the
apparatus herein -disclosed for preventing such
overtravel.: For this purpose, there is provided
a lever 360 pivotally mounted on shaft 244 and
having an arm 361 for engaging the teeth of the
ratchet wheel 97TA, as shown in Fig.15. The lever
350 is prevented.from moving axially along the
shaft 244 by means of a pin 362 which engages
a slot or groove 363 in the lever, as shown in Figs.
17 and 20. The pin 362 is carried in a bracket
364 screwed to the journal 2339 of the bracket 19
for spindle 58. ' The lever 360 has a’ second arm
367 which carries a stud 368 having a portion
368A (Fig, 18) for sliding  engagement with a
slot 369 in a link 370. The link 370 is shown as
pivotally connected to the lower end of pawl 97
as by bolt 371 shown in Fig. 19 and which serveg
also to connect pawl 97 to link 103. In operation;
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cam (51 being in the position in which pawl §1
is ineffective or disabled and pawl 89 is effective
or ‘active, both pawls 87 and 89 rise and fall al-
ternately as the lever member (87 to which they
are pivoted oscillates on spindle §8 as an axis in
response to up and-down movements of actuator

92, pawl 87 moving up-as pawl €9 -moves down'

and vice versa. Aspawl &9 moves down to obtain
contact with a fresh tooth on ratchet wheel 894,
pawl 87 moves-up £0 that- it eomes into contact
with a surface 361A on the underside of the lever
arm or holding paw! 361 and lifts it so that lever
arm 361 is entirely frée of ratchet wheel 97A.
As member 107 then reverses the direction of ‘its
swing,; pawl 89 moves up and acts on its ratchet
wheel 88A to turn spindle 58 in-the widening or
hack-racking direction; pawl 81 simultaneously
moving downward as pawl 09 moves upward and
thereby-lowering lever arm 3681 so that ‘it is in
contact with ratchet 87A and checks it at the
upper end of the stroke of pawl 89, the parts
being then in the positions shown' in. Fig. 18.
The lifting action of pawl §7 on lever arm 361
turns. the lever in the counterclockwise direction
as viewed in Figs. 15 and 16. As it does’ so, &
tension spring 312 is extended, said spring being
connected between . a.pin 378 on arm 26T and &
pin 374 at oneend of bracket 384 so that it as-
sists gravity in moving lever arm 261 down into
the position shown in Fig. 15 in which arm. 361
holds ratchet wheel S$TA and spindle-58 against
turning in the counterclockwise or back-racking
direction. The downward movement of pawl 87
is. so. coordinsted with the upward movement of
pawl 88.that arm 2381 is prevented from stopping
ratchet wheel 87A too soon, its lower edge con-

tacting first the outer end of the tooth just ahead;

of the one with which the end of lever arm 361 is

to make firm contact: The-lever arm 361 there-

re ri i i hown in Mg, .15-as ;i 57 %% . ; e
fore rides into the positicn sho ig..15 7 Wig. 2, which effects shifting of the cam shaft

the pawl 28 comes to the end: of its stroke.
When, however, it is-desired to turn spindle 58
in’ the :widening or back-racking direction by
hand, both pawl 8% and lever arm 351 -must be
prevented from interfering with the rotation.of
the-spindle. Ashas been mentioned herein, pawl
87 can be thrown into neutral or inoperative
position by hand, it being afterward necessary to
throw it into-active position manually when it
is desired to use it to turn spindle 58 in the nar<
rowing. direction. = For- the purpose of throwing
lever arm 881 out of action.at the same time as

pawl 87, I have provided. said ‘link- 378, which,
together with stud 268.and bolt 371, provides- a:

sliding connection or lost metion connection he-
tween lever arm 367 and pawl. 81, Slot 889 is
so placed that stud $68 is at the end of the slot
368 farther from bolt 37{ when lever arm 36!
is in contact with wheel §7A and pawl 87:is held
away from wheel 914 by cam 15§, both as.shown
in Fig.. 15, . When pawl- 97 is.at the top. of its
stroke but still held away from its ratchet, wheel
97A by cam 51, stud 368:is-at-the end of slot 359

nearer bolt 871, as shown in Fig. 16. Link 370
therefore. does- not. hamper the movements of.
lever 368 when spindle §8.1s being operated in the.
hack-racking dirsction by pawl.98. When, how-=-

ever, pawl 87 is turned to the neutral position
shown in Fig: 13, bolt’ 811 draws link 370 far
encugh’ to.the right as viewed in Fig,. 15 -to en-

gage the left end of “slot 388 with stud 368 and

thereby draw lever arm 38T tothe right: as viewed
in Pig. 15, thereby also lifting lever arm 881 out

of the path of the teeth of ratchet wheel §TA:and’
permitting spindle 58 to: be: readily: turned by
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hand in the back-racking direction. To ensure’
that link 378 shall be securely held on holt 31,
and stud 368, a:nut and washer arrangement 315
best shown in Fig. 19 is:provided for holt 871 and
an enlarged head is:provided for stud 388.

- "The operation.of the various mechanisnls com=
prising. the apparatus hereinabove described. for
producing: the stocking: blank of Fig: 1 is. sum-
rarized: as:follows: . e

" At the start.of the stocking blank the narrow-:
ing-nuts 85 and: 66 for the narrowing: rods. 81 and
62 and the spacer 293 of the means. for increas~
ing:the effective travel of the nuts 65 and. 65.are
vositioned as in: Figs. 31-and 34, the nut §9 for
the end stops §8.for the carrier rods 84 and .the
plate 255 on arm 255 is in the position relative:
to bloek 258, shown in Fig: b1, the narrowing
pawl 8%, as shown: in Fig: 4 is: i position to
turn: the spindle 58 for the nut 59, the pawl g8,

- as shown in Fig. 8, for the spindie 88 for. the

nuts 85-and 86 is held out of engagement with
the\rat;chet‘wheel 88A-by the arm: {48, and the
member {18:and associated parts for preventing
overtraivel of the nuts 65 and 68 in the narrow-
ing-direction are positioned as in Pigs. 26 and. 27.

'The machine is'now. operated in the usual
manner to Knit:the welt portion { after .which
the narrowing nuts §5 and 66 are manually moved '
from’ the position of Fig. 31 to the position of
Tig, 37-in which position the- narrowing combs
ghuaretin the field of the needles: 38, as shown
in Fig. 37, this manual action moving the arm
149 from beneath the extension 141 of pawl 98
to permit the pawl to engage the ratchet wheel
83A°  Knitting is continued in the leg portion 2
to-form the fashion marks 5, the straight portion
of the leg and the fashion marks §, the fashion
marks § and 8 being produced in the usual man-
ner as controlled’ by the pattern mechanism 2,

25 to align the cam 178 with the cam follower
182 to cause the actuator 182 and pawls 81 ‘and
8§ to turn.the spindies 58 and 69 in the narrowing

. dirsction, - At the last fashion maik ¢ the plate
258 Has been moved to the right beyond the block

258 to drop off of the same, as shown in Pig. 52.
Enitting is continued in the straight portion of:
the ankle 3. to the start of the widening lines 1

_in"the heel portions.

Tn order to widen the heel portions alongline 7
a button on the pattern chain 88 of the pattern
mechanism P, shifts.the lever 183 from bheneath
the end. 81 of level i84 to cause the rod 183 to

. shift:the follower 162 to:the right, as viewed in

Tig: 21, into alignment with the cam {18 which
¢am-causes-operation of the cams 158 and {52 .0n
the spindles 58 and. 63; respectively, to prevent
pawls 87 and 9% from turning the spindles: §8:
and §92in the narrowing direction and permitting
pawls 88 and 181 to turn sprindles 58 and 6% in
the back-racking or widening direction during
each-widening operation of the machine. Dur-
ing" the widening operation. the nuts- 65, and §6
are moved away from each. other and the nut
5% and arm 255 thereon are moved to the left, as
viewed in Fig..52 whereby the. plate 256 moves
the block 258 to.the left until the screw 260 en-
gages the bolt 262 and the flange 213 of the plate
272 engages the edge 274 'of plate 268 to hold the

lock 258 in the position-shown in Fig. 53 -where~
upon- widening operations causes: the plate to
seain engage the.surface 2868A. of block 258 -and:
move therealong to the position of Fig. 53, which.
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bosition corresponds to the last widening opera-
tion, : ’ R

After the straight portions 8 have been pro-~
duced, the pattern mechanism again effects shift-
ing of the cam shaft 26, to again turn the spindles
83 and 69 in the narrowing direction by pre-
venting operation of the widening pawls 99 and
181 and again permitting the narrowing pawls
97 and 98 to function to produce the lines of
fashion marks 2. At the last of the fashion
marks {2, the plate 258 has again been moved
to the left to drop off of the block 258. This
action'causes the arm 243 shown to turn in a
counterclockwise direction to permit pawl 248
(Fig.'3) to engage the teeth, of the ratchet wheel
iBIA to turn the spindle 69 in the back-racking
direction a distance of one needle after each two
needle movement in the narrowing direction dur-
ing formation of the fashion marks {3, whereby
the fashion marks 18 extend on a line toward
the seivage edge of the blank A from the point i4.

After the last fashion mark {3, the nuts 65
and 86 and the narrowing rods &1 and §2 having
reached the positions shown in Figs. 38, the nuts
and combs are moved away from each other to the
position of Fig. 39. In this position the member
293- which is positioned between the stops 301
and 384 on the section 281 of the narrowing rod
62 is-now swung outwardly as shown in Pig. 35,
the section 281 js moved away from the section
28{A and the member 293 again placed between
the stops 381 and 384, but pointing in the opposite
direction as shown in Figs. 36 and 40 the position
of combs 68 in Fig. 40 corresponding to the posi-
tion of the combs in Fig. 38, so that in effect, this
resetting of the nuts 65 and 88 does not change
pesition of the combs. The member, correspond~
ing to member 283 for the narrowing rod 6/ is
also repositioned, in the same manner as mem-
ber 283, Where the mechanism of Figs. 41 to 45
is substituted for the member 293 and associated
parts, the resetting of the nuts 320 and 321 is
effected in a similar manner to nuts 65 and 66,
and the levers 337 and 337A are shifted in a
clockwise and counterclockwise direction respec-
tively, to return the narrowing combs 60 to the
position shown in Figs. 38 and 40. The spindle
62 is then manually turned in the narrowing
direction to move the combs into position for the
start of the fashion marks I8 which moves the
plate 255 into engagement with the block 257 to
again cause the fashion marks 18 parallel to the
edge of the blank. Xnitting continues to form
the straight part of the foot to the start of the
fashion marks 18 in the toe portion. The fashion
marks {8 are produced in the manner hereinbe-
fore set forth for producing the fashion marks
5 6 and {2 and the ravel courses are formed
completing the stocking blank A.

If accidentally the operator fails to reset the
nuts §§ and 66 and reposition the member 293
for the rod 62 and the corresponding member
for the rod 8!, when the nuts 65 and 66 have
reached the position shown in Fig, 25, the arm
{32 on the nut 66 engages the collar | 33 and
meves rod 120 from beneath the member 110 to
disengage the pawl 98 from the ratchet 98A to
thereby prevent movement of the nuts 65 and 68
toward each other beyond the position shown in
Fig, 25. '

It is to be understood that although only the
operation of the left narrowing mechanism is
shown and described, that the operation of the
narrowing mechanism at the right end of the
machine is the same, ‘
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From the foregoing description of the oper-
ation of the mechanism it will ba seen that the
stocking blank is produced by first knitting and
turning the welt t, knitting the leg 2 by forming
fashion marks 5 for the knee narrowing, form-
ing the straight portion of the leg 2, forming the
fashion mark § for the calf narrowing, forming
the straight portion of the ankle 8, widening the
heel pockets along the line 1, forming the straight
or parallel portions 8 of the blank, forming the
fashion marks 12 which extend parallel to the
edges 9, forming the line of fashion marks 13
which extend at an angle to the fashion marks
{2 and toward the selvage edge.9 of the bhlank,
the last fashion mark {3 being in substantially
the same wale as the last fashion mark §, knit-
ting the straight or parallel edges of the foot
and forming the fashion marks {8 to narrow the
fabric-along the lihes 15 to form the toe, which
fashion marks 18 start at a wale inwardly of the
wale in which -occurs the last fashion mark- (3
and forming the ravel course to complete " the
stocking;

Of course, the improvements specifically shown
and described by which we obtain the above re-
sults, can be changed and modified in various
ways without departing from the invention here-
in disclosed and hereinafter claimed.

What we claim is:

1. A mechanism for controlling the width of
fabric made on a straight knitting machine com-
DPrising a spindle having oppositely threaded por-
tions with nuts threaded one on each portion, a
pair of combs operated by said spindle, and con-
nections between said nuts and said combs for
moving said combs responsive to movements of
the nuts including means for adjusting the dis-
tance between said nuts and said combs under
loop transferring conditions. ) ]

2. In a straight knitting machine, the com-.

" bination of a threaded narrowing spindle, a nar-
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rowing rod having one or more narrowing points
thereon, an operating connection between said
narrowing spindle and rod including a nut on
said spindle and adapted to operate said rod
when said nut is in either one of two positions
relative to said narrowing point or points, and
means for automatically limiting the travel of
sald nut in the narrowing direction to. prevent
disturbing the adjustment of said nui by over-
travel.

3. In a straight knitting machine, a two-part
narrowing rod, the parts of which are fastened
together in use, a point attached to one part of
said rod and adapted to operate on a knitted
loop, means coacting with the other part of said
rod for moving said rod, and means on said rod
whereby the relative position of the portion of
said rod to which said point is attached may be
adjusted to different positions with respect to
said moving means for different loop transferring
movements. -

4. In a straight knitting machine, the combi-
nation of end stops and narrowing rods, a pair
of threaded spindles, one spindle for moving the
end stops at one end of the machine and’ one
spindle for moving the narrowing rods at said
end of the machine, oppositely acting sets of
pawls and ratchets for both of said spindles, means
for actuating said pawls, pattern controlled means .
for rendering either of said sefs of pawls inef-
fective, and means whereby said actuating means
may operate said spindles in either direction . at
the same time or may operate said stop spindle
In either direction while saig narrowing spindle
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{s stationary, and in which the narrowing spin-
dle is:arranged to move members ‘lengthwise of

itself and has means associated therewith for -

preventing the -action of ‘the actuating means
théreon after the marrowing spindle has moved
g5id members o certain points.

5. In @ straight knitting machine, a narrow-
ifig ‘mechanism -ineiuding & narrowing -comb;,
means for operating said comb to produce fash-
jon marks parallel to the selvage or ineclined there-
to comprising a-threaded spindle, a huton said
spindle connected to -said 'comb, means for. rack~
ing said spindle to move said nut in the narrow-
ing -direction, a eans acting after each action
of said first racking means for racking said spin-
dle t6 move said nub in the widening direction by
8 poftion only ‘of the amount it has been moved
in-the narrowing direction, & means for prevent-
ing the :action ‘of -said means for racking in the
widening direction .during certain portions of the
path:of said nut,and ‘means .shifting said pre-
venting medns from-one portion of the path of
g4id nut to another. :

& Td a -straight knitting machine, a pair -of
paraliel-threaded gpindles, an end stop driven
from one of said spindles; & narrowing nut driven
frigm the :other of said .spindles, means for rack-
g said spindles in ‘either direction, means. con-
trolled. by the Dosition of said end stop adapted
o .change the effective motion in the narrowing
divection ©f saidmut compared to ‘the motion of
said stop, and-means résponsive to a change in
direction of the motion of said stop for altering
the pointdn the path of the end stop at which
said ‘motion changing means becomes - effective..

o In & full-fashioned knitting machine, &
nism including ia narrowing comb, means
{6r operating said comb e produce fashion marks
parallel to-the selvage Or irclined :thereto com-
prising a threaded spindle, a nut on said spindle
cohinected to'said comnib, Imeans for ‘racking said
spindleito move said nut in the narrowing direc-
tion; rheans for:racking sald spindle in the widen-
ing direction asportion only of the amount it had
been moved in the narrowing -direction, an -end
stop, i sécondthreaded spindle arranged to move
said stop in-€ither the narrowing or widening :di-
vection, @ ‘traveller .connected to -said -end stop,
connections ‘between said 4raveller and said sec-
ond racking neans, adapted ‘when said traveller
js 4n 'acertain position relative to-said second
spifidle. to prevent the -operation of -said -second
récking ameans, ‘a pivoted cam eans extending
generally ‘parallel ‘with said second. spindle: and
having its ‘angular  position determined oy the
position zof said traveller, ‘and means responsive
to @ maovement of said stop in the widening di-
rection for changing the:point in-the path of said
stop-atwhichisdid traveller and.connections:pre-
vent the-operation of said seecond racking -means.

8. Tn .g full-fashioned knitting ‘machine,. a
mechanism as:set forth in claim 7-and in which
the means responsive o 2 movement ‘of :the-end
stop forms a:part of the:cam means.

20 Tnoa: straight knitting maichine, the: combi-
dation: of g marrowing spindle, a pawl for turning
saidsspinidle in- 6nedirection, a cam ‘piece . jour-
naléd on: said. spindle and ndapted to:throw :said
pawliout -of ‘pperation. when .desired, means for
urging said cam piece in.ia ‘direction to ‘throw
said-pawl outof -operation, and a rod arranged
peraliel 4o said- spindle’and  movable ‘into ‘posi-
tion in swhich it-Holds said ‘piece in.a position:to
permit said pawl to -operate, and nieans:respon-

siye to the movenient ofsdidsspindle for moving
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sald rod -out of said holding position o permit;
said urging means to move said piece to. act en
said pawl. : '
10. In a straight knitting matchine having end
stops’ and narrowing points, the combination of

o spindle for moving the end stops; and & spindle.

for moying the marrowing points, a pair of pawls
for -each of said spindles, one pawl of each pair
acting 45 atime and moving its spindie in the
opposite. direction. from the other pawl for the
spindle; means for operating said pawls includ~
ing anactuater, & main camshaft adapted to oc-
eupy -either a Knitting or & ‘narrowing position;
5 cam on said shaft for operating said actuator
at {imes ‘when it ds in knitting -position, & cam
on said -camshaft for operating said actuator at
times when gaid camshaft is in narrowing posi=
fion, o pair:of connected cam members journaled
¢un-said spindles and adapted to throw out.of ac-
tion either the pawls for turning said spindles
in ong directien or ‘the pawls for turning :said
spindles din’ the .other direction and. means for
shifting  said cams for throwing out ene- set of
pawls :or the: other depending on whether said
aetuater is to be-operated by oneor the .other of
said cams-on the main .camshaft. : :

11.-In a straight knitting machine, the combpis
nation.ofa narrowing spindle, an -end-stop spindle;
a pair of pawls for -each of said spindles arranged
to-aet one at a time o turn: said:spindies: in one
direction :or-the: other; & ‘back=racking pawl-for
saifl narrowing spindle, & false spawl pivoted -on
the same axis as the one of-said pair wof pawls
which turns said marrowing spindle in ;the back-
racking direction, slost motion connections be-
tween:said false pawland:said ‘pack-racking pawl
wherehy- said false :pawl -may In0ve ‘said back-
racking.pawl oub of operating position, and a:link
pivoted both to said false pawl and to the pawl
for -said :stop: spindle:for moving .the stopspindle.
in 'the hack-racking-direction- whereby said false
pawl may move hoth said ‘back-racking pawls
oub -of operating position ;simultaneously. s

19 In :a full-fashioned “knijting machine, -the
combination of ;a-narrowing rod section ‘having
onie ior MoLe Narrewing ‘points thereon, & second
narrowing -rod section im eHgnment with said
first section,-a frame fixed-to-one of :said sections
and -adapted:to _Slide on:the ofher:section, means
whereby said:other:section. may ‘be slidably con-
nected to said frame, spacer means pivoetally con~
nected to:said connecting means and-adaptedto
conbact parts on said frame 40 determine -the po-
sition of ;said:connecting means, the pivot:of said
sp_a.cenmeans—;beingwelatively:nea,r -oneend-there-~
of whereby reversing:its position on itspivol re=
quires:a change in the position of said conunect-:
ing means:and therefore <the narrowing point-or
points: with:respect foisaid:frame, and means-for
moving said section having .the frame thereon
i either ‘direction. . s

13. In @ full=fashioned knitting machine, -the
combination :of :a narrowing -rod ‘having -one-0r
more narrowing spoints -thereon, & “threaded
spindle:having: ariutzthereonfor moving said rod
snd: means :intermediate :said -nut :and :rod
sdapted .to :perniit -adjustment -of :the relative
position .of ssaid it and:rod :when. [driving jire-
laition rcomprising ‘a -standard: fixed "to said -nut;
aislider adjustable on:said standard parallelito
said gpindle sand vrod, means for :limiting ‘the
movement :of isaid :slider .on said standard in
sither :diréction; sand ya ‘lever for moving said
slider,wsaid ‘lever .pivoted -to said standard -and
havingsa pin -and islotsconnection to. said slider,

g
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ahd means for latching said lever.in the position
assumed. by it when said slider is at ore or the
other end of its path, R
»14.In a straight knitting “machine, the céfii-
bination of g narrowing spiridle, meang for rack-
Ing #aid ‘spindle in  the Barrowifig .direction,
means adapted to step said spindle hack after
each harrowing movement thereof for a portion
only of the movement in the narrowing direction,
& pawl for causing said back stepping. action, g
member controlling the time at which -said back
stebpifiz means is. operated, and means adjust-
ing said membper longitudinally ‘6f said spindle
during the operation of the machine.
+-16. In a straight knitting machine, the com-
bination as set forth.in claim 11 together -with
.means responsive to the motion of the narrowing
spindle for moving the false pawl into position
in which both the bacK-racking pawls are moved
out of operating position, & link pivoted to both
of the pawls for ‘turning ‘said spindles in the
nharrowing direction, means for actuating all said
pawls, and means associated with said actuating
means for automatically throwing out the nar-
rowing pawl for the end stop spindle and thereby
also through said link throwing out the narrow-
ing pawl for the narrowing spindle and adapted
also to throw out the ‘back-racking pawls for
both said spindles by direct action. o

16. In.a straight knitting machine, ‘the com-
bination as set forth. in claim 14 in:which the
means for adjusting the position of the member
is automatic, .

17, In a full-fashioned knitting machine, the
combination of g ‘narrowing - spindle, an end
stop.spindle parallel to said spindle, 3 member
mounted to move parallel to said spindles and
responsive to the motion of said end stop spindle,
a back stepping pawl, means including a cam
contacted by said member for holding- said pawl
out of action, a mounting for said cam permit-
ting it to slide a limited distance parallel to said
spindles,’ a spring means -for urging said cam
toward one end of its path, means for automati-
cally latching said cam against the action of
said ‘spring means when said cam is in a certain
Position, ‘and means: whereby said member re-
leases said latching means in one position and
moves said cam into position to be latched when
the member moves in a certain ‘direction starting
from another position,

- 18. The ‘method of operating a full-fashioned
knitting machine having an end stop spindie and
a.narrowing spindle, means for operating bhoth
said spindles in the  narrowing and back-rack-
ing directions and means for back-stepping said
second spindle -intermediate successive narrow-
ing movements thereof comprising operating said
spindles - in = the" narrowing direction simul-
taneously  to' cause: narrowing  of the fabric
simultaneously with the production of fashion
marks, operating both said spindles in the widen.
ing or back-racking direction to widen the fabric
without' the production of fashion marks, again
operating both said spindies in the harrowing
direction  to narrow the fabric with the produc-
tion or narrowing -marks - and - operating- said
back stepping means in the latter portion only
of “the ‘narrowing: operations which immediately
follow. said widening operation, the last fashion
mark of the group made following said widening
operation being thereby somewhat nearer the
edge of: the fabric than the, last fashion mark
in the group produced: in the next preceding
harrowing.- operation, operating said machine
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36 :
without widening or narrowing for a time fol=
lowing the production of said ‘last -group of
fashion marks, turning said narrowing spindle in
the narrowing direction without changing. said-

end stop spindle, and eperating both said spindles:

in the narrowing direction to produce a row of
fashion ‘marks beginning at a point -inwaFd. ‘of
the inner end of either of the brevious rows of
fashion marks. . : L

19. In- a straight knitting machine, the coms

bination of a threaded -end stop spindle, a:

threaded narrowing spindle, narrowing rod.

having one or more narrowing points supported:

therefrom, an operating connection between said
harrowing spindle and rod including a nut on
said spindle and adapted to operate said 'rod
when said nut-is in either one of two positions
relative to said narrowing- point or points, and

Imeans for driving said spindles in either direction

as desired including pawls, cam means for con-
trolling the positions of said pawls, & main cam-
shaft, two actuating cams on said shaft, a cam-
follower adapted to coact with either of:said
actuating cams and means responsive to the
position of said follower for determining the
Pposition of said control means, . ;

20. In a straight knitting machine, the com-
bination of a harrowing spindle, a rod operated

by said spindle having one or more narrowing:
points supported therefrom, means for changing:

the angle of the fashion marks made by said
points to the wales of the fabric, an end stop
spindle, and means for operating said spindles
in- either direction as desired including control
means adjacent said spindles, 2 main camshaft,
two actuating cams on said shaft, a-cam follower
adapted to coact with either of said actuating
cams, and.means responsive to the position of

said follower for determining the position of said

control means: . :

21. In a full-fashioned knitting machine, the
combination of a threaded narrowing spindle, g
threaded end stop spindle, & narrowing rod hav-
ing one or more narrowing points thereon, an

. operating connection between said narrowing

spindle and rod including a nut on said spindle
and adapted to operate said rod when said nut
is in either one of two positions relative to said
point or points, means for automatically limit-
ing the travel of said nut to prevent damage
from overtravel, and meang for operating said
spindles in either direction as desired including
control means adjacent said spindles, a camshaft,
two actuating cams on said shaft, a cam follower
adapted to coact with either of said actuating
cams, and means responsive to the position of
said follower for positioning said control means.’

22. In a full-fashioned knitting machine, &

mechanism for controlling the width of the fab-.

ric comprising a threaded spindle, a°pawl and
8 ratchet wheel for turning said spindle i1 one
direction, a second pawl and a second ratchet:
wheel for turning said spindle in the other di-

rection, means for holding one of said pawls in:

a position in which it is ineffective when the

other pawl is effective, and means acting on the-

ratchet wheel for the ineffective bawl and con-
trolled by said ineffective pawl to brevent over-
Tunning -of the spindle after the thrust of the
effective pawl has ended. - e

23..In a full-fashioned knitting machine; g
mechanism as set forth in claim 22 and in which
the means for breventing the overrunning of the
spindle includes a lever arm adapted to contact
the ratchet wheel of the ineffective pawl as the.
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Yeffective pawl nears the-end of its racking stroke.

94, In ‘a  full:fashioned ‘knitting ‘machine, a
‘mechanism as.set forth:in'claim 22-and:in which
‘the means for preventing the-overrunning of the
'spindle includes .a lever arm which is lifted By
the ineffective paiwl from the ratchet wheel:of
‘the ineffective pawl to permit the spindle to re-
‘sbond to the ‘action -of ‘the effective pawl at the
beginningofitsrackingstroke.

195 Tn g fuli=fashioned Knitting ‘machine, a
‘mechanism for ‘controlling the width of the fab-
“bi¢' as &et forth in claim 22 and.in ‘which-the
‘neans for preventing overruhning of the spindle
includes :a lever ‘arm adapted ito’contact the

ratchet wheel-of the ineffective pawlias the effec- i3

‘tive:pawl nears'the end.of its racking stroke,the
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:pawls having mountings:permitting ‘them to be

thrown into neutral positions, and :a ‘lost ‘mo-
‘tion -connection between the lever arm and the
‘ineffective pawl-adapted to permit the leverarm
‘to operate while the ineffective pawl is s0 ‘held
-and adapted to swing the lever arm away from
‘the ratchet wheel “when the ‘effective pawl- is
smovedrintoits neutral position.

:96. A mechanism for controlling the width of igj

sfabric made:ona straight kKnitting machine com-
prising:a spindle having. oppositely threaded por-

‘tions with muts threaded thereon, point combs

.operated. by -said :spindle, ‘and connections be~
tween said nuts and said:combs for moving said
combs 'responsive to:movements of the nuts in-
seluding means for adjusting the-distance between
-said mniits and 'said ‘combs without affecting the
-relation between:the combs.

27. ‘A mechanism according:to:claim 26-and in 3

which the imeans for adjusting the:distance he-

tween the nuts-and the :combs is carried on the

:connections. ' ‘
-28. A :mechanism:according to claim 26 and in

20

which the means for adjusting the distance be-:ix C
- -ghaft; two -actusating cams on-said-shaft, a cam

tween the niuts and-the combs is carried on the
mnuts. :

:99. Tn -, straight knitting machine, the combi-
nation-of a threaded narrowing spindle, narrow-

ing:rods-having :one . or ‘more narrowing points :

‘thereon, driving iconnections between :said mar-
‘rowing spindles and rods including: a nut on said
spindle ‘for-each:oisaid rods and means for ad-
“justing the distance ‘between said nuts and rods
without-affecting the relation between said rods,
-and imeans for automatically limiting -the travel
.6f said:nuts in-the narrowing direction:to prevent
-disturbing the -adjustment iof ;said nuts by. over-
travel.

.30..In i straight knitting machine, the .com-
bination of a thresgded-end stop spindle,a thread-
ed marrowing spindle, narrowing rods having one
or :more-narrowing -points supported thereon, a
.driving connection between said narrowing spin-
.dle:and rods-including a-nut for each rod on said
spindle ‘and - means for adjusting the distance
Dbetween:said nuts-and saidrrods without affect-
ing - the ‘relation “between -the rods, means for
driving said-spindles in’ either direction :as de-
gired including pawls, cam means for controlling
the position of said pawls, a main camshaft, two
actuating cams on said shaft, -a .cam -follower
adapted ‘to :coact 'with ~either ‘of :said actuating
«cams and means responsive ‘tothe ~position ~of
said-follower for :determining the position of said
‘control'means. :

81, Ina straight knitting machine, the com-
bination: of ‘a narrowing spindle; a:rod driven by
‘said spindle having ohe or morenarrowing points
.supported . therefrom, means :for -changing the
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‘arigle of the fashion maiks made by sald:points

tothe wales of the fabri¢-including:a wember:for

controlling the position of the poihts duringpro=

duction -of ¢ertain of ‘the fashion marks and

means adjusting said member longitudinally -o

said spindle during-oberation of the machine,.an

end stop -spindle, and means for driVing said

spindles ‘in -either direction “as -desired inelids
‘ing control méans adjacent said spindles, a-main

camshaft, two actuating cams on said shaft,

cam follower adapted to coact:with either of said
narvowing cams, and means respotisive to the po-

‘sition’ of ‘said follower for -determining ‘the posis

tionof said control means. S
32 In a full:fashioned knitting ‘machine, ‘the

-combination of a ‘threaded jns;rrowing fspiAn‘dvle,Ca
‘threaded-end stop spindle, narrowing :rods hav-

ing one -or ‘more narrowing -points ithereon, a
ariving contection-hetween said narrowing -spin-
dia-and ‘rods including ‘a nut for each of:said
rods, and means for adjusting the distance ‘be-

tween said huts and said rods without affecting

the relation between said rods, means for auto-
matically limiting the-travel-of ‘said'units to pre-
vent damage from -overtravel, ‘and -means “for
driving -said- spindles -in-either directiond  as de-
sred inciuding control means-adjacent: said-spin-
dles, 5 camshaft;, two actuating cams on ‘sald
shaft, a cam follower atlapted to coact with éither

- ‘of ' said ‘actuating cams, and ‘means responsive

to “the pesition ‘of ‘said-follower for pesitioning
said eontrol means. ‘

33, In a stratght’ knitting machine, ‘the“com-
bingtion of athreadedend stopspindle, a thread-

‘ed narrowing spindle, narrowing rods having one

or ‘more narrowing ‘points-supported thereon, an

‘operating -connection  between “said narrowing’
-gpindle and rods‘including -a nut’for each-of said

rods, means for -operating said spindles:in either
direction as desired’including pawls, & main‘cam-=-

follower -adapted:to shift ‘to’ coact with either of
gaid actuating cams, and means -having a+-cam
portion  pivotally ‘mounted coaxially with one-of

'said ‘spindles “and .acting simultaneously -with -a
shift of -said ‘follower:for -determining -the “diret-

tion of drive of said-pawls. ‘ ;
.34 The ‘method of operating a knitting ma-

chine having a knitting mechanism and a fash-

icning mechanism - including “threaded cpindles
and harrowing reds -and -means - permitting

‘changing - the - effective length of ‘the threaded

‘portions -of said spindles comprising knitting -a
leg portion of ‘a full-fashioned stocking blank-on
said ‘machine with lines of fashion marks in the
knee and calf regions, knitting a foot portion
integrally ‘with ‘said leg portion’ with lines of
fashion marks:in the heel and toe sections,-and
increasing the effective length of the threaded
portions of :said spindles subsequent. to making

:said heel'narrewings.

35. The ‘method of operating a knitting ma-
chine ‘having a knitting mechanism and. & fash-
ioning mechanism including narrowing rods-and
means permitting changing: the -effective length
of ‘said rods .comprising knitting & leg portion ‘of

-8, fullsfashioned stocking blank on said macliine

with lines of fashion marks in the knee and calf
regions, knitting a -foot portion integrally ‘with
said leg portion with lines-of fashion ‘marks-in
the ‘heel and toe sections, and increasing the ef-
fective length of said narrowing rods subsequent
tomaking said calf narrowings. :

36, In a full-fashioned knitting machine, the
combinstion ‘of narrowing mechanism inchiding




2,449,477

39

threaded spindles: having nuts thereon and a
safety. means for preventing over-travel of said
-nuts -including -a rod mounted for longitudinal
movement in the same transverse portion of the
‘nachine as one of said spindles and means in-
cluding said rod for preventing further racking
of said one spindle when said nuts have ap-
broached each other to within g certain distance.

37. In a full-fashioned knitting machine, the
combination of narrowing mechanism including
:threaded spindles ‘having nuts thereon and a
safety means for preventing over-travel of said
hufs including a rod mounted for longitudinal
movement in the same transverse section of the
machine as one of said-spindles and means in-
cluding said rod and a member cooperating
therewith and pivoted on said one spindle for
breventing further racking of the one Spindle
When said nuts have reached a certain position
beyond which it is desired that they should not
mova,

.-38. In a Cotton’s patent or other straight bar
knitting machine, screw-racking mechanism
comprising the screw, a forward-racking and g
back-racking clawker wheel connected to the
serew to rack it forwards and backwards, said
clawker wheels - being co-axial, a clawker-sup-
port. oscillatable about said axis, a connection
Tor - oscillating  said. support, a.forward-racking
clawker and a back-racking clawker carried by
said support for racking the respective clawker
wheels during opposite strokes of the support,
bluffing means for bluffing - either clawker selec-
tively, a notch wheel connected to the clawker
wheels, a spring-loaded plunger releasably en-
gaging the notch wheel to lock it against rota-
tion, a release abutment connected to the plung-
er, and a cam connected to the clawker-support
and oscillatable therewith for engaging said
abutment at each stroke and for thereby releas-
ing the plunger during a portion of each stroke.

39. In a straight bar knitting machine, screw-
racking mechanism comprising pawl-and-rack-
wheel mechanism for racking the screw forwards
or backwards as required, a pawl-moving mem-
ber movable to-and-fro to produce a forward rack
by movement in one direction ang a back rack by
movement. in the other direction, a bluff {or
selectively biuffing the last-said mechanism - to
produce a forward or a back rack as required,
spring-loaded locking mechanism for locking the
Screw in any selected one of a plurality of po-
sitions; and means for releasing the locking mech-
- anism during each racking stroke, which means
comprises & releasing member movable to-and-
fro with the pawl-moving member.

40. The method of operating a knitting ma-
<chine having a knitting mechanism  including
yarn carrier rods, and g fashioning mechanism
including stops for said rods, boint combs, worms
and nuts for moving said stops and combs, pawl
means for turning said worms to position. the
stops and combs to fashion the fabric, back step-
ping pawl means to give the combs idle move-
ments in the direction the reverse of narrowing,
and & control means for said back stepping pawl
means including a member moving synchronous-
1y with said carrier rod stops comprising knitting
a leg portion of a full-fashioned stocking blank
on said machine while at times transferring loops
by said combs to narrow the fabric and to form
lines of fashion marks in the upper and lower leg
portions, widening the fabric, narrowing the fab-
ric by said combs to form lines of fashion marks

in the widened portions of the fabric and thereby .
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setting said-control means to: permit said back
stepping pawl means to operate and continuing
to operate said combs to form lines of fashion
marks at angles to said last lines and beginning
adjacent thereto but inclining toward the sel-

.vages.

41. The method of operating a knitting ma-
chine having 'a knitting mechanism including
yarn carrier rods and-a fashioning mechanism in-
cluding stops for said.rods, point-combs, worms
and nuts. for moving said stops and combs, ‘pawl
means. for turning said -worms to position: said

-stops and combs for fashioning the fabric, back

stepping pawl means to give the combs idle move-
ments in the direction the reverse of narrowing,
and a control means for said hack stepping means
including a member moving synchronously. with

-said carrier stops comprising knitting a leg por-

tion of a full-fashioned stocking blank on said..
machine while at times transferring loops with
sald combs to form lines of fashion marks in the
upper and lower leg regions, widening the fab-
ric, narrowing the fabric by said combs to form
lines of fashion marks in the widened portions
of the fabric and thereby setting said. control
means to permit said back steppine pawl means
to operate and continuing to operate said combs
to extend the lines of fashion marks in the wid-
ened portion so as to form angles between the
first and last portions thereof and so the last por-
tions incline toward the selvage, and again form-
ing lines of fashion marks, by the combs but
spaced from said last portions and while the back
stepping pawl means is idle wherebpy the lines are
parallel to the selvage.

42. The method as set forth in claim 41 and in
which the last parallel linés of fashion marks be-
gin in wales which are-inward from the. wales
containing the last marks of the inclined por-
tions. : L . X

"43. The method of operating a knitting ma-
chine having a knitting mechanism including yarn
carrier rods and a fashioning mechanism includ-
ing stops for said rods, point combs, worms and
muts for meving said-stops and combs, pawl means
for turning said worms to position the stops and
combs to fashion the fabrie, back stepping paw!
means 0. give the combs idlé movements in the
direction the reverse of narrowing and a control
means for said back stepping means including s

" member moving synchronously with said carrier

stops comprising knitting a leg portion of a full-
fashioned stocking blank on said machine while
at times transferring loops by said combs to nar-
row the fabric and to form lines of fashion marks
in the upper and lower leg portions, widening the
fabric at both sides by the fashioning means, nar-
rowing the fabrie by said combs to form: lines of
fashion marks in the widened portions of the fab-
ric, exténding said lines in the widened portions
and ‘by which said control means is set so that
sald back stepping pawl means is positioned for
operation, and continuing to operate said combs
to form angles in the lines of marks in the wid-
ened portions having vertices near the wales con-
taining the last fashion markKs in the lines'in the
lower leg portion. -

44, "The method of eperating a knitting ma-
chine having s knitting' mechanism including yarn
carrier rods and a fashioning mechanism. includ-
ing stops for said rods, point combs, worms and
nuts for moving said stops and combs, pawl means
for turning said worms to bosition the stops and.
combs to fashion the fabrie, back stepping pawl
means to give the combs idle movements in the
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direction the reverse of narrowing and a control
means for said back stepping means including a
member moving synchronously with said carrier
stops comprising knitting a leg portion of a full-
fashioned stocking blank on said machine, there-
after widening the fabric at both sides by said
fashioning means, narrowing the fabric by said
combs to form lines of fashion marks in the wid-
ened portions of the fabric and to set said con-
{rol means so that said back stepping pawl means
is positioned for operation, and continuing to op-
erate said combs to form angles in the lines of
marks in the widened portions.

JOSEPH HELD.
HERMAN SCHEER.
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