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Patented Feb. 19, 1929.

UNITED STATES

1,702,608

PATENT OFFICE.

JOHN LAWSON AND ROBERT H. LAWSON, OF PAWTUCKET, RHODE ISLAND, ASSIGNORS
T0 HEMPHILL COMPANY, OF PAWTUCKET, RHODE ISLAND, A CORPORATION OF

MASSACHUSETTS.

MECHANISY FOR PRODUCING XNITTED FABRICS HAVING LAP STRIPES AND YARN
VARIATION. ’

Application filed November 16, 1927. Serial No. 233,637.

This invention relates to mechanism for
producing knitted fabrics, pavticularly ho-
siery, and more ospecmlly seamless hosiery

wving lengthwise stripes made by ad Hitional
Lhudds. and also having patterning cifects
produced through yarn manipu lation or va-
uatum, and more paxttcullulv through the
manipulation of a plurality of yavns to pro-
duce plating and reverse plating. We are,
however, not limited thereto as the inv ention
covers equivalents and other means than those
her ‘111 disclosed. The invention also relates
to the method of producing the fabric in
question and to the 1esumno fabric cl: 1i1nw1
in our divisional application Ser. No. 2440
file d Jd‘man 3, 1928.

In ovder that the principle of the invention

nay be 1eadﬂ} understood, we have disclosed
a single embodiment ¢f means constituting
the invention of the mechanism by which the
process of the invention may be practised and
Luu o fabric of the invention produced.

Ta the said drawings:

Fig. lisastde elevation of a seamless stock-
ing ha wing the lengthwise extending stripes
X\hlth. for com”}:n"'lco of description, we
shall herein refer to as rveinforced or lap
gtripes, and also indicating the normal plat-
ing and reverse p’uimg arens

Fig. 2 18 a ‘»1 view .L)(,n a greatly en-
larg « seale of the unisldo of a portion of
ihe fabric shown in Fig. 1, and particularly
representing the manner in which each ade 1i-
tional ﬂu ead is laid or incorperated in form-
ing the reinforced or lap stlmv'

Mg .3 is asimilar view looking at the fabric
from the inner side;

e, 4 is a view denouﬂy similar to Fig.

1, and also uplccm‘mn the paﬂmnmw effect
produced by plating and reverse plating of
the main threads;

Fig. d1sa uow somewhat similar to g,
9, of the outside ot the stockine shown in
Fig. 4, and particularly disclosing how the
two main threads ave pesitioned in the plat-
ine and reverse plating;

Flo 6 is 2 view similar to Fig. 5 but tuken
from the inside of the stocking or other
fabric;

Fig.

7 is a front elevation of the entire

machine, C\:mpiiug the holder for the bob-
bing, the thread tensions, ete.;

F1gn 7 is a plan view of the levers for oper-
ating the blocking device, by which the
changes from normal plating to reverse plat-
ing are effected, and the cams for raising the
jacks for the needles ¢ \
threads, and the means for raising the bobbin
Lomm for the additional threads out of ac-
tmu at })I‘U(l( tmn\inul times;

ig. 818 aleft hand elevation of the mecha-
nism shown in Fig. 7

Fig. 9 is the right hand elevation of the
mechanism shown m Fig. 7;

Fig. 9 is a detail in vertical section of a
l)hmou shown in Fig. 9;

Fig. 10 is a plan view of the mechunism
shown in e, 7

Fig. 11 1s a front elevation upon an en-
larged scale of the upper portion of the knit-
ting wiechanisi shown in Fig, 73

Kig, 12is a plan view in horizontal section
takenr thirough the needle cylinder on the line
1919 of ¥ 10 1]

Tie. 13 is a horizontal section through tho

needlo evlinder upon the line 1313 of
Fig. 11;
Tig. 14 is a detail in side elevation of the

cant shown in Fig. 12 for lowering the needles
that take the :nldmont\l threads;

Fie. 15 is o detail in side elevation of the
eam for raising the jucks for the purpose of
presenting the needles to the said additional
threads;

». 16 is u plan view of the sinker cam

1'7 is a side elevation of the structure
in Fie. 16 looking in the direction of

show n
the arr ow shown in Fie. 19 :
§isa horizontal seetion take

en through
cam ring, the ¢ap being removed:
19 i a central vertieal section tdkon
l\mw»h the sinker cam ring on the line 19—19
of ¥ig. 16:

Trig. 20 Iy a view, partly in side elevation
and partly in *'eltm-ll transverse section, of
the needle evlinder, and means driven there-
from for ('muro]hno the movement of the
sobbin earrier or support for the reinforced
or lap stripes;

g
the sinler

H I()

taking the additional
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Fig. 21 is a plan view of the binder mecha-
nism for the main YAIDs;
Fig. 22 is a side elevation thereot;
TFig. 23 1s a side elevation from the direc-
tion oppos1te to that of Fig. 22;

Fig. 24 is an end view of the mechanism
shown in Fi 1g. 213

Tig. 25 is a view taken from the
end of the same mechanism,

opposite

Fig. 26 is a plan view of that portion of
the mechanism o ontrolling tlie two inain

yarns in effecting plating and reverse plat-
ng; '

Trig. 26 is a detail in plan o
mechanism shm‘m in fig. 26;

Figs. 26° and are
ing the two patls for burning
the pattern drum or barrel
for controlling said m,\"ls,

Tig. 27 is a vertical section of the control-
ling cam taken upon the line 27—27 of
Fig. 26;

I‘lﬂ 98 is a right hand side elevation of
the mechanism shown in Fig. 2\)q
Fig. 29 is a rear elevation of the

shown in Fi 1g. 26

Fig. 30-is'a horizontal section of the por-
tion of said mechanism upon the line 30—30
of Fig. 28;

Fig. 81 is an elevation from the left hand
side of the mechanism shown in ¥ 1g. 265

Fig. 82 represents the bobbin carrier, t an
or support and directly associated parts i1
side elevation;

Fig. 83 is a plan view of the uMJu' part of
the bobbln carrier, stand or support sl 0wWn
in Fig. 32;

Fig. 341 s a similar view Gf
of said bobbin carri er, stand or ¢
representing the several bobbins, the
tensioning means, etc. ;

Fig. 35 is a transv etse section of a portion
of the mieans for Iifting and lowering the
Lobbin onricr, stand ov support, taken on
the line 35—35 of ¥ig. 39

Tig. 86 is a similar section upon
36—36 of Fig. 32;

Tig. 37 is a detail in side elevation of one
of the tension devices for an additional thread
for making a lap stripe;

See
26

| p ]

he luwc pm:t
SUppOLt an d
iyt n‘(\u;i

thie line

Tig. 88 is a transverse vertical section taken
through the bobmr earrier, stand or support

and the dis ectly associ fated parts; on line
38—388 of Fig. 32;

Fig. 89 is a phn view indicating the reia-
tion to the needle circle of the me: b'n where-
bV the additional threads are introduced to

the needles;

Tig. 40 is a detail with a needle in side cle-
yation showing how an additional thread is
taken thu’eby'

TFig. 41 is a detail 1n side elevation rep-
resentnm a portion of ' the circle of needles
and the taling of an additional thread and
the two main yarns by the needles;

1,702,808

Fig 49 1s a pers peumm view showing one
each of the several types of sinkers em ployed

Wig. 43 is a diagram representing the vela
tive positions of Lhe two plating yarns and
an additional thread in forming a Lp stripe;

Hig. 44 is a d1ag am indicating the posi-
tion of the two plating yarns in normal plat-
ing; and

Fig. 45 is a similar view representing the
position of the two yarns in reverse plating.

In nceordance with our invention, we pro-
vide means whereby one or more add
threads or yarns may be introdnced to make
1ong1mmnzl mnpe» spaced as desived, az
which we her mn vefer to as reinforced or I
stripes.  In the disclosed embod { i the
invention, we have represented the in t-r()du-::-

. /4"
tion of eight such additional threads,
1o number may be va-

X\_"‘
to be understood that the
ried as ue&ir o within the scope of our inven-
tion and that the introduction of said thieads,
or wnj of them, may be interrupted at pre-
determined gomtg. and pa rhﬂma”]" at the
wmmwcemeni oi the heel and again at the

commencement of the toe. The Tsaid addi-
tional threads arve introduced through a spe-

cial feeding device to which said threads ave
delivered from an elevated hobbin carrier,
b“t&li’ld or suppori, here shown as eccentrically
arranged with respect to the needle cylinder.
ihb reguiar threads or yarms, which meve-
Iy for purposes of distinction we will refer
to as the main yarnm are at least two in num-
ber, and they are fed in a plating relation,
as, Tor e):ample, in the manner showih in the
patents to Robert . Lawson, Heissue No.
16,584, April b, 1927, and I No. 1,805,856, MMo-
vember 2, 1926.

In accordance with our invention, the
main yarns are fed in any su itabic
in a normal plating relation, as hereins
described 1n dets Lil, ?nd at mqn@d tm
plating ig reversed so ag to pm'hlce fgures
or pa atterns of ar ny desived character between
the lengthwise extending stripes produced by
the said additional threads. So far as we are
aware, we are the first, in a knitted fabrie, to
Prov ide Iengthwise extending stripes or m"‘au
consisting of an ad d] tional thread for each

.

stripe and two yai ddm o plating velation,
onto which the k,dzd itional thread ov
threads are su 361‘}111‘90:&;3'&, and desire to

claim the same broadiy.

In the disclosed embodiment of
tion, the said two main yarns are
normal plating rohwhm, and the
threads by \“mcn the gtripes are
the main yarns ave received } oy LhL predeter-
mined needks, so that at each pm at where the
stmpcu are Tormed, three tm'uub are received
by the ﬂLL(H““ and knitted or mwrpm ated

101’ebv into the fabric, namely, the two plat-
ing yarns or. threads and the sald additional
thread. The said two main yarns at the said
stripe are laid and kaitted in a normal plat-

bub it is
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ing relation with the said additional thread

also knitted into the needles and appearing
on the outer face of the fabric as a stripe cov-

ering the plating yarns wnd superimposed
thereon. Between the said sivi

es the two
1"‘!1\’ ALW are
elation or
ng to ihe
1

main varns alone ave mu'od,z:e
knitted either in a normal plating
in a reverse plating relation. aceordi
dictates of the pattern wmechunism, fven
though twe of the lengthivise stripes may be
very Tlose tooe’mer, as shown for 0:::11111)10 in

Tigs. 3 to 6, the wales between said stripes
may consist partly of normal plating and
plh v of reverse p%hne_, or either, and the
patterns in those parts of the fabric where
the stripes are noere \“1{1(\1&' sepurate l may ho
Vil .v\l a8 demw*l TWhile the normal | a_A i
and reverse plating operations ave car 1 iod wi
in a manner broadly similar fo the disclosu
in the soid patents to Tavwson, and while 1].«)
reverse plating may be eifected in any suit-
able manner, we have, m i e diselozed e
bodiment of the inveniion, provided » pat-
tern cylinder bm)porteu above Lho bed wvlate
and eqmpned with five annular rows of eaing
respectively controlling catas of the
sinfer cam ring. In the Hosed enmibo
ment of the invention, to which, however, our
invention is not lim! ted, we provide only u

single sinker in each of the radial greoves,
and all of these sinlers ave of a type adapiad
to the kaitting of yarns in a piutnm velation.
In the disclosed emboc hm nt of the nvention
certain of the sinlers \10 be hereinafter de
scribed) are adapted only for normal amt-
ing, and the remaining sinkers are contrasted
among themselves, according to the butt
lena‘;th or otherwise, so as to provide five dif-
ferent groups for 1espﬂct1\o operation by the
said five cams, all ag will be deseribed in de-
fail.

We have referred to the feeding of the
varns in a plating relation and, aceording io
the preferred embodiment of the inventio
e \Llil' g -ml norial plating are (\uw[(vl
manner digelosed in
im snd d La\m(m px ents Relssue No, 16,5494

di

five
lize

li-

and No. 1,627,290, but within Hm broad suone
and purpese of the invention we may in auy

suitnble manner so feed or contml one of the
varns, so as to cause the other main yarn to
show the surfzce, and do this in coonera
tm“ \\itl\ the 2 erf onal threads bv x\hu,h
the lengthiwise, reinforced or lap stripes ave
pr ')dnf‘ed Pre ferably, however, L]l"
ms appear in n normal plat
reverse plating relation, as disclosed
saild Lawson pwtcn"m

The invention may be 1)1'-1(11%“ n any
suitable tvpe of machine, but preferably we
yractise the same in a r'1'ctﬂ ar knitting ma-

MM of thei 1"'>1>an, nt needle type. w‘fhlx
the invention is not restricted to the forma

ticn of hosiery, we preferably practice
saine in the production of seaniless hosiery,

3

2,608
and have so hmom dis ClOsOd the same with-
out hm:tmg, our invention thereto,

VWhile the mvention may be embodied in
varicus types of clrealar h(we“y knitting

Hnes » have chosen to represent the

>!i<*d {o a machine of the well

¢ diselosed in the patent
hitl, No, 033,443, dd od

In this type of machine,

v rotates whife the cams re-

ulil(‘l\.ii‘\q and altheugh the machine
tlie purpose of producing

onehi

el
IS I
Enows
0
Septemi
ﬂ}(\‘
mnin
('Liu‘(f’u)su(l is for

T h)
U().\‘“l" E;,

hosiery, 16 1s obviously not limited to this
closs of work, We will um‘('*mn the inven-

s applied to a machine of such type
out limiting it "'c‘w excepling when
cipressly 80y inted in the elalios,

‘ Hy spezking. the kanilting n

i

1
1
with
i
!
4,

wehine

¢ a needie cvlinder 1 mounted on a
uttable table or hase 2 constituting a D art of
the frame of ’(he kanitting mﬂdn« Au. as 1s

s tvpe of machine, the said
eylinder 1w an "‘nwd to be votated to form
the log and the f
reciproeatod to form the heel and the

¢

4 LM Y bt
thereot P means foi effecting
9

SIAYY in

cot of the stoc Ling, and to be
t()

and reciprocating movenlents are
tinily the same as those shown and ¢ 10%&11)0 1
in the suid Hemphill pA:mi. and, being well

kueown, require no further dese ;Mkfm.

wn':‘li“' of yarn fe Liing elements is pro-
vided, as generally indieated at 3 in Fig. 10,
g0 ax to feed not enly the two wain yarns for
piating, but g0 as to feed such other y rns as
may e required, as, for exa uplf\. the yamn

for the gerier top, the varn for the heel and
the tee, the sole

Q

NG

high splicing yarn and the
reinforeing varn. 'i‘hﬂ means for introdue-
ing the said )zn'm excepting the two plating
yaris, are preferably the samo g those used
upon the B3 anner me wehine and need not be
h: re meie fully deseribed.

The machine herein diselosed ix of the in-
dependceni needle 1"\*;:0a and the peedles o
desivably Inteh needlos, as will he hereinafter
move fully pointed sut, but our Invention is

Limited to the uee ot lateh neadics. In
the dizclosed machine. however, we employ
a latch ving 4 equippod with s it 11:1" binder
mechanism “']m!\ Iy purtd adapied to
i may be

. ‘J and else-
the usual
aving imn-
ihu large

main drive %‘hz;i’t 5, shown in
where, said shaft having horw
pulleys and also having suitable
cluding the pinton 6 for (_1\,1,1;1
gear T known ag the #1047 gear aud which g
mounted on ashaft 8, From said main dreive

shaft is nin umaﬁ manner the

1
1
i1

Tl e
Urive

quadrant § wheveby the machine is recipro-
eated dud ! 2 of the heel and toe.
The n mzlu‘m is nlso provided with the usual
narrowing pickers, shown at 9 and 10 in Fig.
12, and the widening pickers, indicated at 11
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and 12 In Fig. & These pickers are Cﬂesir— ally connected the upwardly extending rod

ably those of “the Banner machine, and re ét17 which ab its upper end is cc).}nr‘ctel tG i‘he
quire no further description, but we will &t means conbrollin ‘nl roia uon '31
a subsequent point disclose means for moving urmr ov L( rrel

one of the narroswing ’,D‘Lhem 70
c}f the cam for :{O‘vLL"ll}) the ﬂeLuh\
he adetvmui thye Wb,
‘he needie cylinder 1 is provide
usual nee 17“ 210 3 wheiel
‘Nlc latel 1 75

the cvhm,t r :‘s

b
anw l) AW\ D} he

the ‘\,l'bl—

ers or sinlzers '\“! ;Lh, 'in the dise

ment of the mmventi oL, are ot the
respectively at 14, ;o, 19, 20, 21
42 The said or web k
capabic of ent i
grooves; and are reeip
tain cains to be more pu
Before deseribing i def
web holders thenselves,
manner in which mm s"‘\’(\r:;‘s gots
operated io rendnr he s 1n sets of

normal or rcve.’w 1
stood that the sinkers
tho production of no

hla Ling.

w,___‘

The pattern cam shzyft s indieated ut
g f 5. 7, 8, 9, and elsewhere. It is locate ! 5
usual in the Banner machine and, excepting  Fig: s
as heveir z“’f& er stated, it is 1)1()"1&(% with the for cor 8
‘mm’i diviel ch p t ern  chain, eﬂ;’c._, of thos ‘470‘ W } et 1 are ‘-;o re
avticulasly 1(‘101‘% ¢ weads for the Iﬂ_p sH11D¢
At in ': ted the s "*%:s of 1o extending from the lever 84 1y a HUC

contl’ diu ed ot 3 in i 1 jection 50 to which is pivotally conne
uu.minfmnu' and end view- the vod 51 that at itz upper end 1s connected
ing Fig. 7 of the paltern .s;hah, 23, ihf re 1 means Tor lowering those needles,
rrowded Qve ams indicated at 25, ‘61 o7, 28 ongh their jacks were elevated to
29, and upon them rest the ends of five lever: onal threads for the lap 105
respectivery indicated at 30, 81, 32, 33,
All of said levers are pivoted upon a stud 85
ured upon the framing as indimicd in
7o and three of the lever e“d“ '

a

hovizontally outward, :13 indicat
figure at 36, 8'7q 56. To the out
lever arm 36 is pivotally conn
wardly ex emnng vod 39 w ﬂxl h,
oul, is connected as hereina
described to the means for 1ift
support or carrier for the a (XJJLL 5
out of ac i‘ion and for lowering €
action. }\)illu bebbin carrier is
lifted ont of action at predeter
as, for example, when transte
place, and it ig necessary f* swing the
ving upward to expose the circle of nee
To the outer end of the }e\r rarm 37 is } 170 zed about
ally connected the up \“‘uu}y extending 1'0(1 B4, BG. BG, 57,
40 which, at its apper end, is connected, i that said gr omL
mianner hereinafier move fully disclosed. t
the means to throw out of action the five caled.
levers that control the change from normal ‘ﬂ,} on the pattern, a
plating to reverse pwhng and

110

eed
—
[

140

-

e reverse. (o ha adiacent groups of such jacks very
To the outer end of the lever arm 38 is pivot- close to each other, as, for example, removed 130

d in .sm‘:;e cases we Drater
0
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only two or three wales from each other, and
in such case would control the additional
thread in snitable manner within the scope of
cur inventicn. This is done mainly for sim-
plification of operation. In cases where ad-
jacent groups of jacks are spaced at substan-
tially grent distances apart, the additional
threads arve localized at the needles which
make that pariicnlar lap stripe, as will be
more fully explained hereinafter.

As shown in Figs. 8 13 and 15, the rod 49
at its upper end is pivoitally connected at 60
tothe arm 61 of a beil crank lever itself pivot-
ed at 62 upon a bracket 63 secured by screw
64, or otherwise, to the framing. The other
arm 65 of the bell crank lever extend

and  pivetally  secured flatwise
0 one face thereot by the screw 60 15 ¢
right angled lever 67, Tn the lower part of

on the bell crank lever arm 65 to guide the
lever 67 in its movewent. Said lever 67 has
a hovizontally extending arm 70 provided
with an ear 71 taking into a slot 72 upon the
stemn 73 of a sloping cant T Said stem T3 is
adapted to slide in a bracket or housing 75
provided therefor upon the hed 2 of the ma-
chine. The said eam T4, as shown most clear-
ly in Fig. 13, is adapted to take under, in turn,
the groups of jacks 52, 53, ete., s0 as to elevate
the corresponding needies in turn that they

may take the additional threads for the lap

P

4
ete.,

To the upper end of the rod 51, shown in
Tig. §, is pivotally connected at 75, as shown
most clearly in Tigs. 8 and 14, a lever 77 pivot-
ed at 78 upon the arm 79 of the bracket 80.
The opposite arm of said lever is connected
by & pin 81 working in a vertical slot 82, to a
cam 83 which acts immediately after each
woup of jacks has been clevated, so as, im-
heir needles have taken the appro-
ditional  thread, to lower said
needles, whereby, as stated, said needles are
vestored to the Ievel of the other needles, and
thus take both the main yarns, namely, the
two plating vavns.
Beeause of the positi

[
<
et

, v, while said cam 83
s in its inner active position, to provide
means for swinging out of the way the nav-
owing picker 9, shown most clearly in Fig.
12, Tor this purpese we have provided the
following mechanisun.

L cleavly shown in i, 11, the base 8t of
seid pickeris provided with a pin 85 adapted
{0 be engaged 5o as to swing the picker into

AN

v

the positien shown in Fig, 12 by alug 86 upon
th f u lever pivoted ut 88 upon the

ing pickers.
is of rizht angled or bell crank
its lower arm 89 is provided with
extenision 90 adapted to be en-
a tail plece 91 that is securved by

5

serews 92 upon a lever 98 pivoted at 94 for
raising the usual instep cam 95. Thus, when
the lever 93 moves said instep cam upwardly,
the tail piece 91 acts through the levers 87, 89
to move the narrowing picker 9 out of the way
of the cam 83.

We will now describe in detail the means
for supporting the additional threads and for
supplying them to the needles, and then will
refer 1n detail to Figs. 1 to 6 showing selected
fabries made in accordance with our inven-
tion,

The vertical vod 43, the lower end of which
is represented in Fig. 8, and which, as already
stated, is for supporting the bobbin carrier for
the additional threads, is of suitable length,
and at its upper end it is suitably secured to
a bracket 96, clearly shown in Fig. 32, which
hag secured thereto a digk like member 97
with an upstanding annular flange 98. Upon
said flange is recelved a ving 99 which over-
lies the outer edgeofa horizontally positioned
gear 100 that is in meshing relation with
and is driven by a pinion 101 upon the upper
end of the shatt 45 in Fig. 8. In this manner
the gear 100 is votated at the same surface or
peripheral speed as the needle cylinders. The
said geay 100 is provided with a series of
openings 102, herein eight in number,
through which extend the several additional
threads generally indicated at 103.

The gear 100 has integrally formed there-
with or attached thereto an upwardly ex-
tending hub or sleeve 1037 which, at its upper
end, has secured thereto by a series of screws
104 a horizontally positioned civenlar disk or
plate 105, which is provided with a suitable
number of devending short rods 106, In the
present instance said rods are eight in num-
ber, and each is provided with an eye 107,
through which pass the several additional
threads 103. Upon the upper face of the gear
100 ave secured, by screws 108, a number of
brackets 109, herein eight in number, upon
which are supported for free rotation the sev-
eval bobbins 110 for the additional threads.
As here shown, we have provided a series of
thread or guide eyes 111 extending outwardly
from the perimeter of the disk or plate 105,
and through which the additional threads
£rom the bobbins 110 pass on their way to the
cuide cves 107, From said guide eyes 107
the threads extend downwardly through
suitable fension devices to be described and
then through the openings 102 in the gear 100.
They then extend through porcelain or other
eyes 112 provided in a sleeve 118, The
said sleeve 113 is fast upon a vertical shatt
114 provided with a spline 115 and extend-
ing upwardly through the gear 100 and the
hub 1087 thereof. The threads 103 from the
openings 112 pass through a series of small
thread eyes 116 in a small disk 117 which,
as shown in Fig. 11, is positioned inside the
lateh ring. Said disk 117 is eccentrically
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the appropriate guide Orc"l in

o

.

positioned: with z'wpef-* to the cliele of
needles, as shown most clearly in Fig. 20 m'.
al=o in Fig. 89, so that in ‘Li rotation of the
civele of needles the several ad JiLl(‘ al

are

A0

threads 103 are presented to the needles there-

for which have heen clevate d m/ means ai-
ready described, and which, atter having re-
vened said additional Hn‘mdn. are al once

lowered to the level of the cirele of neh«hoﬂ
As alves Ldv .‘;tatvd 1t is dosh wble at ¢
to bft the dislk 117 summ(‘ni above the ]
ring &0 as to pm mit the lafter to be swung
apward for transferring }_)HF“})OE:(‘b and for
0\11»' regsons.  In order to bring bm' this
result :111('0111:1&('; ly at 'i,.o proper times, we
have 1 this instanee provid Ted the sleeve
with an annular groove 118 that

mes

atch

19
RS
is engaead

by ping 119 upon a lever 120 pi "N' 4 oat 12
upon the braciet 96 that supports the bobbin

arrier. To the cuter end of said lever 120,
there is pv-")!cﬂl" recnred at 1217 the upper
end of the vertical rod 39, shown in Fig, S and
already described.

The sleeve 113 has a hub 122 which by »
serew 123 ov otherwise is sec .1" ad to the rod
114, Thus, when the rod 59 and lever 120
‘11 e moved at the pr oper in:m to i Tt the fi;loeW*

3, the shatt 114 and the disk 117 arve lifted

-
cIan

W 1th it %mhcwntlv to permit nsferring or

for other purposes.

The disk 117 is not desira integr
formed with the \'Cltl(,g.l vod 114, as it 1 de
sirable to provme for the easy removal of
said disk 117 and also to proviq e for vertical
adjustment of said disk 117 with re 5‘& hect to
the rod 114. Tor this purpose, we have here
represented the disk lu as having an up-

"‘uﬂve ending stem 124 received within a
socket in the lower end of the rod 1 14:, where-

in it is secured by a set screw 123
through an opening 126 in the hub 1 .
sleeve 118, A collar 127 is securad by
serew 198 to the wuﬂ gtem 124 at the lower
end of said rod 114

We provide suitable tensioning
each <>!. the said additional thy md«
means are most chnu]v shown in
37 and 38, and will now be deser:

h erring mxh('u 1'1*' to 1‘1'". 34

means for

vf t SO (lmtn'?s*

ber of additionail uwendq \\‘Hfm horeiz
,

cighit in number. Upstanding frow the
100 ave mf-l\ rods 129, shown also in 3
Tast upon the upper end of each of
iz an upper collar 130, an intermedis

sitioned collar 13 1 erw
Laterally extendin

130 is a relatively s

X )(‘L & Co

tr ng &top picce J?

ing a right a*luu‘? end 184, Pivoted
each (o”a r 131 is a long tension vod o

2

185 which, as shown mest clea

‘1\7 n .
extends inv ’ardly to a point in i

tension wire 135 is provided with &

20
guide eve 138, The said icn.&;ion wire 135 s
oted ut : hged at
o

Lh“l’(}(‘f

1 add:,z,mx al 1 d 103 passes dirve

the omide \“-) : U)'[ ih erefor do
iwh a guide eye , shown most cle
e u( s prov 3(10'1 inthe end of a s

1&'“ wa)(i thread 103 then p

fwo tension d]h"‘l}., shown
a held in tensioning velation

TEN "vﬁ) betwween ‘ 1(‘11,‘ iOH

on wire
Te 102 in the gear
cccentrically
the "')"1?'1011 of the needle
mnn of Tthe disk {the
alting one t1 urn in

10y
iga a
4

mw}f and
sald pavts
the same )eu/ﬂ of

-
137

fime) ‘T o n"m*'ﬂun( che knitth es travel
ufficientd by faster rate (1 arranged
cirele), that ecacl dmh nal
tl,ux bly taken bv the proper

.

«dles that have been elevated to receive the

o, a8 already stated.
Flg‘:‘s. 1 to 6 inclusive, we have repre-

fabrics 1llustrative of the many
e Tor uw! in aceordance with onr
vcnhon. and which may be taken as repre-
o1y L‘Hl‘G of the many i ifferent ones vm‘\oﬂm
- the invention, and which may be fermed
*pn rmf:hanifm herein disclosed. In the
. fabries, we have represe
hers shown as socks. In each

re are Lepvesemed the so-called ias
‘¢ which we have and ﬂho
lnmf areas
veen said lap
hf mch Tan

WO
1
v

0y 3,(\&

Ey

(oY

referred,

¢ mbodiment of

1 i upon a normal

1 Q areas ave,

I . ‘

twaen the lap sty ;;;%. ‘;h:‘x"j f3wn
of the lop siripes arve velati so o cach

w5 we will diseloge in ¢ ion wwith

5 oand 6, the few w Jm betw
d'ac‘- t s’h'i ;es are herein
normwal plating and partly

.
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In Fig. 2, we have represented the ountgide
of a ‘)(,u'on of the fabric upon a greatly en-
larged scale and have therein shown a por-
tion of one of the lap stripes, aw, for exanple,
a portion of the lap smpg 151, The two
main yarns, which are the vorns fed in a

YL

planting relation, are showa at 156, 157, An
additional thread, which iv wmtroduced to
form a lap stripe, is indicated ot 105, 'k‘rw
course of said lap thread, both af H: 3

and at the outside of the fabric. is
in the two views Figs. 2 a m] 3. 'i
103, 1n the illugteated case of 10
3, 1s Imitted upen two

thread passes ilmm one

1 tho
to- the next

')A\rigog ()7111’ ,

needle

‘zhl’\

mqacent nned e in enc ch course ,m('i then back
to the first needle for ﬂw DeXE convse, and so
on, so long as aho Iap steipe s being formed.

stripes
am‘l all
iho tee

np
interrupted atb the heel 147
s‘tripc as levminating at
148.  Qur invention obviously iy in no s
Hmited or restrieted to terminating the lop
stripe or stripes at any imn-mla;‘ potut or
pomfs since we regard our invention ax of
broad charact or, as Tefined in (he claims, ir-
respective of the extent of the lap stripe or
stripes.

In Fig. 4, we have represented o ho-e 158
having a rib 1.01 .2 heel 160, and a tos 161,
said mel and toe bo'ng formed by narrowing
and widening. In this Instance, we have
represented one lap stripe 162 which is a
r~1n“1e needle in w uhn. as most m{nnl\, shown
in Fig. 5. Adjacent theveto is ancther lap
stripe 163 seperated thevefrom by two w ales,
in(hcme@ ﬂeﬂerﬂly at 164 ”1 Tio. 5. Be-
fween the said lap stripes 162 2, 163, there are
small spot-like areas 165 of nermal plating
and 166 of reverse plating. in alternation.
Said spots of normal plating und reverse
phunq are \hm\ n upon a larger seale in Fig.

In Ifig. 1 we have 1,epm>,onud z‘u \
149, 150 as
of the lap

HA Y

l

B

e ind

5. We have also shown o Inp ~+m ‘1‘;5 e
needle in wid*'h wmd :u]]*w"m thereto i ther

lap stripe 168 a needle in widih, aud
Detween we bave shown spot-like norn
ing areas 169 and \m)t hlm reverse pl
areas 170. Rot\xom the lap stripe 163 m ael
the Iap stripe 167, which ave 1‘01~u1n by wide-
Iy spaced, there are areas of normal plating
(indicated generally at 171) and davk o arens
172 of reverse plating, M will, of vorrse, T
understood that the Tap stripes 142, 167
and 168 mav. if desived, he wove than asingle
wale in widih, Where the lap strives are
relatively very close logether. for ex-
ample, in the embodiment of our invention
shown in Fig. 5, a single additional thread
103 serves for both of the stripes, and the
portion of said additional thread 103 between
said two closely adjacent lap stripes 1& floated
back and forth, as clearly indi wte' at 173 1n
Fig. 8, which is an inside view of the fabric.
it “'111 of course, be understoorl hiL the
pattern effect of veverse plating may be wide-

L\)r),

au
(LS

7

Iy varied within the scope of our invention.
The particular means for introducing the
two main yarns 156, 157 in a plating relation

and for changing from a normal plating to
a reverse plating velation will be here nafter
deseribed.

We have described means for feeding two
main yars in a plating relation, and hq‘»‘u
herein disclored means for changing from
normal plating to reverse plating, and vice
versa.  {nstead of clmngmg from normal
plating to reverse plating by reversing the
position of the two main ;“uu% it is to be
understood, as already indicated, that the
two main yarns may be fed in a novmal plat-
ing velation, and then at desired points we

may otherwise control one of the yaras, so
that the yarn which was previously at the
inside of the fabrie will now show at the

aitside of the fabric. This is not our
ferred construction, but we have veferred to
ihis as within the scope of our invention,
and refer [0 the two procmhn es by the gen-
eral term “yarn variation” or “yarn manipu-
Intion™, which therefore is to be taken {o
mean a p 1'1“~Ix‘(}; of varns fod moa wormal
plating velation and then oiﬂ'vfr 50 manipt-
lated as to 10«1‘]’[ in w‘ erse plating or we
otherwise control one of the yarns xo as to
eifect any equivalent formation in the fabuic.

It hias been stated that the twoe main yarns
arve fed in a plating relation in the general
manner disclosed in the patents to R. TL Law-
son, Deissue No. 16,584, and No. 1,605.896.
The said two vains al'o fed in a normal plat-
ing relation, and the changes to reverse plat-
ing are controlled by pattern mechanism,

nire-
pre

\\ hich will now be described In detail. 1t
has been stated that sinkers such as 17 to 22
are employed and that sinkers such as 17

lea)n effect nermal plating. The C‘?}]'e“*
18 to 22 are, as stated, differ ontmwrl as 1o
their butts, and all of the sinkers of each of
the eroups 18 to 22 arve controlled by a crm
individual to that pavticular g u} »oand
these cams ave themselves controtled by five
different levers which are themselves moved
in accordance with the dictation of a pattern
Darvel, the construction and control of which
will first be desceribed.

Roferring fivst to ¥ig. 9. the “1047 gear 7

i~ pm\u!'ul with two ave shaped plates 174,
175, which nrve provided with longiludinal
<dots 176 T((L"\ll" serews 177 by oy hich they

may be secnved in any pmmon of civcumier-
entinl adjustinent. U 1 i the two plates aie
10,\})(\*1\‘01‘\' seenred the two cams 179, 1 9,
which in the rotation of the “1047 gear 7 act
to 1ft o plunger 180 which when elm‘ute(l
strikes a lateral projection 181 upon a hori-
zontal 1-()01{ shaft 182, shown also in Fig. @8,
Said reck shatt has mgidly (\‘(t“n('l,ing therve-

from an avm 183 which at its upper end is
cmmoc ed to a link 184, shown also in Iig.

29, Said link constitutes a push rod,-and is
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piv otu]h connected nt 185 to an exfension

186 of a lever a 11 187, which, as sho
in Fig. 30, ov $ A bmrl‘ 188 fa
the bed plate 2 ” "t the mach '@n and I
oted co-axially with a stud 189 w"*m]
the bracket. Suivow mmﬂ gaid

a ratchet 190 provic 1A
191, it being notec
1992 provided I)r*\\ecn el of
a purpose to be hereins ?fi" stat
pawl 193 is provided

e

the rat chﬁ‘ mp az 1
lever 187 iie ‘{1

Ey

purpose of Whu 18 at the
render both pawis 1‘ﬂm sve.
movement of the rm hMA
pawls 195, l% engage
190, so as to rofafe
step manner and with it
barrel 199, shown in Hig 27 ax eup shaped
and havi m n sleeve 200 u.nlo‘mmmu\ i
stud 189 and secured at its baze by ning 201
to the said ratehet 180, T ﬂ_)(m the unper ¢
of the stud 182 within fthe drum or Daric
199 ig a friction member consisting 01‘ a
disk 202 and washer 2( 3 nre
throw of the drum or barrel Lt):/ w)ﬂ()ﬂ gald
drum or barrel 159 are pw:‘monﬂ(i in five
annular rows the series of cams 204, shown
in Figs. 9, 26, 29 and elsev e sal
cams control five levers ¢ 3
209, which, in a manner o be h
described, control the )f)nu‘i-'m of the
that fhonhehx; act 6‘11"‘ Iy upon ‘1 seve
series of sinkers 18, 19, “L ) 91,29,
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with a right angled arm, certain of which
are shown at 242, 243 in Fig. 26. To each of
them is connected one of a series of springs,
generally indicated at 244 in Fig. 26, and
each of said springs is connected to a suitable
secrew 245 upon the hub 216, Said springs
tend normally to move the said five levers into
contact with the cams upon the pattern drum
or barrel 199. EKach of said levers 205 to
209 is also provided with a tail piece, certain
of which are indicated at 246 in Fig. 26, and
said tail pieces respectively ride upon the
cams 204 or upon the surface of the pattern
drum or barrel 199 between the cams pertain-
ing to each individual lever 205 to 209.

The upper hub 216 heretofore referred to
is provided with a lateral projection 247 that,
in the rocking movement of said hub, en-
gages all of the five levers 205 to 209 inclusive,
0 as to swing them all awdy from the drum
or barrel 199 and the cams thereon, the said
projection 247 being of sufficient vertical ex-
tent for this purpose, as shown clearly in Fig.
31. Such movement of the hub 216 occurs at
the commencement of the heel and at the com-
mencement of the toe, and may be caused to
occur at other times if it be desired to render
said levers 205 to 209 inoperative at other
times. :

It will be understood that the plating and
reverse plating occur throughout the forma-
tion of the leg and the foot in the disclosed
embodiment of the invention, and that the
plating and reverse plating is suspended dur-
ing the formation of the heel and the toe.
During the formation of the heel and the
toe, as already stated, the formation of the
lap stripes is discontinued.

The cam drum or barrel 199 is turned a
complete rotation for the production of each
figure of the reverse plating pattern. It is
necessary that said drum or barrel be turned
to just the proper cxtent as the stocking is
being finished, so that upon the commence-
ment of the next stocking the cams of the
drum or barrel 199 will be positioned for the
proper commencement of the pattern. There-
tore the lower pawl 196 shown in Fig. 30 is
continued in action after the upper pawl 195
has been rendered wholly inactive and said
lower pawl 196 continues to turn the pattern
drum or barrel 199 until the blank space 192
is reached, whereupon the said lower pawl
196 continues to play back and forth in said
blank space until the time comes to start the
next stocking.

When the formation of the heel is com-
menced, both the pawls 195, 196 are thrown
out of action, and all five levers 205 to 209
inclusive are also thrown out of action. When

the toe is being formed, however, the bot-

tom pawl 196 continues in action as stated.
That is to say, during the formation of the
toe the bar 221 is moved outward away from
a position where its cam will act upon the pin
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198, but the bar 226 is in and thus throws the
top pawl 195 out in the manner described.

Having thus described the connections to
the rods 89, 40 and 41 for operating certain
of the parts, we will next refer to the con-
struction of the sinker or web holder bed
ring, the sinker cam ring, the series of cams
which act upon the special or reverse plating
sinkers and directly associated parts.

In Figs. 16, 17, 18 and 19, the web holder
bed ring is indicated at 248. It may be and
preferably is of the general character of that
shown in the patent to R. H. Lawson, Reissue
No. 16,584. Surrounding and tightly fitting
the same is a spacer ring 249, and secured to
the latter, by suitable screws or otherwise, is
a bracket 250 upon which are mounted certain
parts now to be described.

Vertically positioned in said bracket 250 is
a pivot stud 251, upon which are co-axially
pivoted the five cams that are operated upon
by the five levers 205 to 209 heretofore referred
to. Said cams are respectively indicated at
252, 253, 254, 255, 256. For each of said
cams we provide a spring, and for convenience
said springs are, in the disclosed embodiment
of the invention, arranged in two sets, said
sets being respectively indicated at 257 and
258 in Figs. 18 and 19.  The second, third and
fourth of the cams, counting from the top
downward, are provided with the springs 257
engaging the tails or free ends thereof, so as
normally to move outwardly away from func-
tioning position the opposite ends of the said
cams. The first and fifth of the said cams are
acted upon by the two springs 258 that take
behind the pins 241 of the said two cams as
indicated in Fig. 18.
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Said cams 252 to 256 are individually -

moved into functioning position through the
instrumentality of the corresponding levers
205 to 209 as already described.

In Fig. 18 are shown the cams which act in
normal plating. The cam 259, having a point
260, lies below the twvo uppermost special cams
252, 253, but above the three lowermost special
cams 254, 255, 256, and is the cam which acts
upon the sinkers 17 by which normal plating
is at all times effected. The cams 252 to 256
inclusive act vespectively upon the sets of
sinkers 18, 19, 20, 21, 22. When, therefore,
any one of said cams 252 to 256 is moved in-
wardly by its appropriate lever 203 to 209, ac-
cording to the call of the pattern drum or
barrel 199, the sinkers which are so shaped as
to be acted upon by that particular cam are
pressed inward to a greater extent than nor-
mally so as to result in reverse plating in a
manner which will be referred to more in de-
tail, but which is generally similar to that dis-
closed in the said Lawson patents.

It will be observed that the normal plating
sinkers 17 have a short butt 261. The sinkers
18 each have a high butt 262, the sinkers 19
each have intermediate length butts 263, the
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sinkers 20 each have a short butt 264 and also
have at the under surface a short butt 265.
The sinkers 21 each have a short upper butt
266 and an intermediate length butt 267, and
the sinkers 22 each have a short upper butt
268 and a long lower butt 269.

Referring to the pattern represented in
Figs. 4 and 5, and to any one of the diamond
shaped patterns shown in Fig. 6, it is to be
understood that the upper block of four loops
or stitches of each and every one of said dia-
monds is made in veverse plating through the
action of the sinkers 18, and we have here
marked the same 18 The two blocks next
underneath are produced through the action
of the sinkers 19 and we have marked the same
192, The three blocks next underneath are
produced through the action of the sinkers 20,
and we have marked the same 20°.  The four
blocks next underneath are produced through
the action of the sinkers 21, and we have
marked them 212 The three blocks next un-
derneath are produced through the action of
the sinkers 20 and we have marked them 20
The. two blocks next underneath ave pro-
duced through the action of the sinkers 19, and
we have marked them 19 and the single
block terminating the diamond is produced
through the action of the sinkers 18, and we
have marked the same 18~

In this manner the series of dizmonds be-
tween the widely separated lap stripes 163 and
187 are produced, and in a similar manner
those blocks of reverse plating that arve be-
tween closely adjacent lap stripes are pro-
duced. Where, however, blocks or arveas of
reverse plating are made which ave not in the

-3

‘same courses as blocks of reverse plating in the

diamonds, the sinkers 22 are employed, and
certain of such blocks we have marked 22° in
Fig. 4.

Ghviously the diamond pattern is selected
mevely for illustration, as the reverse pat-
terning may be widely varied within the scope
of our invention.

The sinker cam ring, excepting as already
deseribed, may be genevally thet indicated
in the patent to R. II. Lawson, Reissue No.
16,584, and need not further be described.

The binder mechanism is chown in Fige. §
and 21 to 25 inclusive. In order to operate
the same there is provided a vertical rod 270,
shown in Fig. 8 as connected to the end 271
of the operating lever 272. The vod 270 is
connected by a short horizontal lever to a
lower vertical rod 273 which at its lower end
is pivotally connected at 274 to a lever 275,
the opposite end of which bears upon the pat-
tern drum to be eperated in usual manner.

The lever 272 is pivoted at 276 upon a
bracket 277 that is provided with openings
278 for the reception of screws by which the
said bracket is secured to the latch ring 4.
The said bracket 277 has a.depending arm 279,
to the lower end of which is secured the plate
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280 substantially semi-circular in form and
positioned within the circle of needles in a
manner that need not be more fully described.
The said plate 280 is provided with a long,
relatively narrow, generaly parallel sided,
open ended slot 281, through vwhich the entire
series of additional threads from the bobbins
110 are led downward in a position {o be taken
by the needles that make the lap stripes. Se-
cured to the upper face of the plate 280 is an
edgewise positioned, elongated, thin plate or
member 282 that is parallel edged through-
out a considerable portion of its extent as in-
dicated in Tigs. 24 and 25, and then extends
upwardly as indicated at 283 and terminates
in a wire like part 284 that is bent around into
a hook form, as most clearly indicated in Fig.

21. The upwardly inclined part 283 overlies
the slot 281 and confines the additional

threads to the said slot, so that in the rota-
tion of the needle cylinder and of the disk 117
through which said additional threads are
fed, said threads play arcund in said slot 281
and extend under the inclined edge or portion
283 to the needles that make the lap stripes.

This feature of our invention is not limit-
ed to use in the organization such as shown
and which is merely selected for disclosure of
one use of this feature of our invention, but
is of broad use, ag set forth in the claims more
particularly directed thereto.

The lever 272 is pivotally connected at 285
to a link 286 that is pivoted at its lower end
287 to the knife 288, A spring 289 is em-
ployed to press against the side of the knife.
o the upper part of the said knife is connect-
ed a transversely extending rod 290, the other
end. of which is connected to the binder 291,
so that the knife and the binder are operated
together. Pressing upon the upper edge of
the binder 291 1s a pin 292 surrounded by a
Light coil spring 293 confined between a pin
294 and a bracket piece 265. The pin 202
tends to hold the binder 291 down. The
knife and binder act only upon the vegular
knitting yarns, that is to say, upon the two
plating yarns and such other yarns as form

time to time are introduced in knitting the
hose or stocking. The additional threads 103
are not acted upon by the cutter or binder as,
in the disclosed embodiment of the invention,
they extend down freely through the slot 281
to the lap stripes. '

In Fig. 39, there are represented the circle
of needles and the disk or plate 117 from
which the exact position of said plate with
respect to the needle cirele is made clear.

In Figs. 40 and 41, we have represented the
taking of an additional thread by one or more
needles which are satisfactorily elevated for
the purpose, and it will be observed in Fig. 41
that the two main threads indicated at A and
B therein are introduced through thread
guides A’, B’ so located that the needles
which take the additional threads sve restored
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to the level of the adjacent needles of the se-
ries, and that they take the two plating
threads A and B. In Fig. 43, we have indi-
cated three needles at «, b, ¢, these being three
needles that are elevated to take an additional
thread and, after being restored to the level
of the adjacent needles, then take the two
plating threads. The two plating threads in
said view are indicated at A and B, and the
additional thread for the lap stripe at C.

In Figs. 44 and 45, we have indicated two
of the needles at & and e, and have indicated
the two plating threads A and B with rela-
tion thereto at several different periods of
the loop forming er loop completion opera-
tion.

Tt will be clearly evident from the forego-
ing desceription that it is very important to
maintain plating control of the plating thread
or threads not only at the aveas where nor-
mal or reverse plating occur and there ave no
lap thread stripes or areas, but also at said
Iap thread stripes or areas. If plating con-
trol be surrendered ov relaxed at the lap
thread areas, it is our belief that satisfactory
work cannot be secured at the wales next to
or closely adjacent to the outgoing or incom-
ing edges of the lap stripes, and particularly
at the outgoing edges, and this is true whether
it is desired to make reverse plating in the
wale or wales next to said edges or whether it
18 desired to make normal plating at said
points. Moreover, if plating control be sur-
rendered or relaxed at the lap thread areas,
the lap thread areas or stripes are liable to
become mottled, because of the indiscriminate
appearance of one of the plating threads upon
the outer surface.

The expression “plating control” refers to
plating relation of the main threads, what-
ever the plating relation may be at the point
or points in question. In the disclosed em-
bodiment of the invention the two main yarns
are in a normal plating relation beneath the
lap threads, but the scope of the inveution is
not confined to such plating relation.

Having thus described one illustrative em-
bodiment of our invention, and the best mode
known to us for practising the method of our
invention and the fabric produced thereby,
we desire it to be understood that although
specific terms are employed, they are used
in a generic and descriptive sense and not
for purposes of limitation, the scope of the
invention being set forth in the following
claims.

Claims: .

1. Mechanism for producing plated, lap
striped, knitted fabric comprising means for
feeding two yarns in a plating relation,
means for varying the yarn incorporation
into the fabric, whereby the backing yarn
will appear at the outer surface, and means
to interknit one or more lap threads with the
said two yarns at normally plated portions
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of the fabric, and keeping said two plating
yarns under plating control where the ad-
citional thread or threads is or are interknit-
ted therewith.

9. Mechanism for producing plated, lap
striped, knitted fabric comprising means for
feeding two yarns in a normal plating rela-
tion, means for causing reverse plating to
occur at portions of the fabric, and means
for interknitting in superposed relation with
said yarns at normally plated portions there-
of a lap thread or threads to form length-
wise extending stripes, and keeping said two
plating yarns under plating control where
the additional thread or threads is or are
interknitted therewith.

3. A circular knitting machine having
means to feed two yarns in a plating relation
to the entire circle of needles, and means to
ause predetermined needles of the circle of
needles to take lap threads and interknit the
same as lap stripes while keeping said two
yarns under plating control at said prede-
termined needles.

4. A cireular knitting machine comprising
in combination, a circular series of needles,
means to present two main yarns thereto in
a normal plating relation, and to cause said
varns to appear in the fabric in a normally
plated relation, and means to present spaced
groups only of said needles to lap threads
while keeping said two main yarns under
plating control at said spaced groups of nee-
dles, whereby said lap threads are inter-
knitted in superposed relation with said nor-
mally plated yarns.

5. A circular knitting machine comprising
in combination, a circular series of needles,
means for interknitting two main yarns upon
all of said needles in a plating relation, and
means to present selected groups only of said
needles to lap threads, and means for inter-
knitting said lap threads with the plating
yvarns while maintaining plating control of
said plating yarns at said selected groups of
needles, and casting them off therewith.

6. A circular knitting machine comprising
in combination, a circular series of independ-
ent needles, a circular series of independent
sinkers, means to present two yarns in a
plating relation to said needles and sinkers,
means for clevating selected groups of said
needles to take lap threads, and means where-
by said lap threads ave knitted in a super-
posed relation onto the surtface of the fabrie,
while said two yarns ave kept under plating
control at said selected groups of needles.

7. A circular knitting machine comprising
in combination, a circular series of independ-
ent needles, means to present two main yarns
thereto in a normal plating relation, means
acting prior to such yarn presentation to ele-
vate selected needles of the series to take re-
spectivelylapthreads,and then to-restore said
needles to their normal position in the series
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of needles while keeping said two main
varns under plating control at said selected
needles, and means for causing the two plat-
ing yarns and the lap thread or threads to be
cast off together, thereby providing normal
plated areas having lap stripes thereon.

8. A circular knitting machine comprising
in combination, a circular series of independ-
ent needles, a circular series of independent
sinkers, means to present two yarns in a
plating relation to said needles and sinkers,
means acting prior to said yarn presentation
to elevate selected needles to take respectively
lap threads, means to act upon predeter-
mined sinkers-to.cause said two main yarns to
appear in a reverse plating relation, and
means to cast off the two main yarns and the
lap thread or threads, whereby the plated
fabric has lap stripes appearing upon the
outer surface thereof.

9. A circular knitting machine comprising
in combination, a circular series of independ-
ent needles, a circular series of independent
sinkers, means to present {two yarns in a plat-
ing relation to said needles and sinkers, means
to cause selected groups only of said needles
to take lap threads prior to the presentation
thereto ot the two main yarns and fo keep
plating control of said two yarns also at said
selected groups of needles, and means to cause
the simultaneous casting off of the two yarns
and the lap thread from those needles receiv-
ing the same.

10. A circular knitting machine compris-

35 ing in combination, a circular series of inde-

pendent needles, a circular series of inde-
pendent sinkers, means to present two yarns
1n a plating relation to said needles and sinl-
ers, means to. cause selected groups only of
sald needles to take lap threads prior to the
presentation thereto of the two main yarns;
ieans to cause certain of the sinkers in co-
operation with their needles to effect reverse
plating at predetermined needles, and means
for causing the simultaneous casting off of
the two yarns and the lap thread or threads
on those needles receiving the same.

11. A circular knitting machine compris-
ng in combination, a circular series of inde-
pendent needles, a circulav series of inde-
pendent sinkers, means to present two yarns
1 a plating relation to said needles and sink-
ers, & cam to elevate the groups of needles to
take respectively lap threads, a cam to de-
press sald needles with said threads for tak-
ing the two yarng in a plating relation, and
means to east off both said yarns and said
lap threads.

12. A circular knitting machine compris-
ing in combination, a circular series of inde-
pendent needles, a circular series of inde-
pendent sinkers, means to present two yarns
in a plating relation to said needles and sink-
ers, a-cam to elevate the groups of needles
te take respectively lap threads, & cam to

1,702,608

depress sald needles with said threads for
taking the two yarns in a plating relation,
means to manipulate selected sinkers wherve-
by the two yarns appear in the fabric in a

reversely plated relation, and means to cast

off both said yarns and said lap threads.
13. A circular knitting machine compris-

ing in combination, a circular series of

needles, means for interknitting two main

yarns upon all of said needles in a plating

relation, a plate supported within the circle
ot needles, and having yarn cutter and bind-
er mechanism for said main yarn or yarns,
means for presenting one or more lap threads
to the needles to produce lap stripes, and
provisions whereby the lap threads are de-
livered through said plate, without interfer-
ing with the cutter and binder mechanism,

14. A circular knitting machine compris-
ino in combination, a circular series of
needles, means for interknitting two main
yarns upon all of g2id needles in a plating
relation, a plate supported within the circle
of needles, and having yara cutter and binder
mechanism for said main yarn or yarns, said
plate having an opening therethrough for
lap threads, a guard for said threads, and
means for introducing a series of said lap
threads to the needles for the formation of
lap stripes.

15. A circular knitting machine compris-
ing in combination, a circular series of inde-
pendent needles, a corresponding series of
plating sinkers arranged in a plurality of
groups, the sinkers of the several groups
having distinguishing configurations, a se-
ries of cams for acting upon said sinkers ac-
cordine to their configurations, a series of le-
vers for acting respectively on said cams, a
pattern drum or barrel above the bed plate
of the machine for acting upon said levers,
means to feed two yarns in a plating relation,
means to interknit one or more lap threads
with the said two yarns at normally plated
portions of the fabric while keeping said two
plating yarns under plating control where
the said lap thread or threads is or are inter-
knitted thereswith.

16. A circular kunitting machine compris-
ing in combination, a circular series of inde-
pendent needles, a corresponding series of
plating sinkers arranged in a plurality of
groups, the sinkers of the several groups hav-
ing distinguishing configurations, a series
of cams for acting upon said sinkers accord-
ing to their configurations, a series of lovers
for acting respectively on said cams, a pat-
tern drum or barrel for acting upon said le-
vers, means for turning said pattern drum
or barrel, means acting periodically to place
all of said levers in a non-functioning posi-
tion with respect to said drum or barrel,
means to feed two yarns in a. plating relation,
means to interknit one or more lap fthreads
with the said two yarng st normall
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portions of the fabric while keeping said two
plating yarns under plating control where
the said lap thread or threads is or are in-
terknitted therewith.

17. A circular knitting machine compris-
ing in combination, & circular series of inde-
pendent needles, a corresponding series of
plating sinkers arranged in a plurality of
groups, the sinkers of the several groups hav-
ing distinguishing configurations, a series of
cams for acting upon said sinkers according
to their configurations, a series of levers for
acting respectively on said cams, a pattern
drum or barrel, means to rotate the same in
a step by step manner, means to suspend the
votation of said drum or barrel, means to
feed two yarns in a plating relation, means
o interknit one or more lap threads with the
said two yarns at normally plated portions
of the fabric while keeping said two plating
yarns under plating control where the said
lap thread or threads is or are interknitted
therewith. ‘

18. A knitting machine comprising a cir-
cular series of independent needles, a corre-
sponding series of plating sinkers movable
transversely of the needle series, means to
teed two threads in a plating relation, means
to act upon said sinkers so as to cause said
plating threads to appear in the fabric either
in a normal plating relation or in a reverse
plating relation, a carrier for a series of lap
threads, means to rotate said carrier with the
needle series but upon an axis.eccentric to
the axis of the needle cylinder, means to pre-
sent predetermined needles to take respec-
tively said lap threads, and to retain them
within their hooked portions until the plat-
ing threads are also received thereby, and
means to cast off the two yarns and the lap
threads simultaneously. ‘

19. A knitting machine comprising a cir-
cular series of independent needles, a corre-
sponding series of plating sinkers movable
transversely of the ncedle series, means to
feed two threads in a plating relation, means
to act upon said sinkers so as to cause said
plating threads to appear in the fabric either
in a normal plating relation or in a reverse
plating relation, a carrier for a series of lap
threads, means to rotate said carrier with
the needle series but upon an axis eccentric
to the axis of the needle cylinder, a cam to
project groups of selected needles to take the
Iap threads, a cam to restore said needles
with said threads to the level of the adjacent
needles of the series, and means shereby
those needles taking the lap threads also take
the two yarns in a plating relation.

20. A knitting machine comprising a cir-
enlar series of independent needles, a corre-
sponding series of plating sinkers movable
transversely of the needle series, means to
feed two threads in a plating relation, means
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to act upon said sinkers so as to cause said
plating threads to appear in the fabric either
mm a normal plating relation or in a reverse
plating relation, a carvier for a series of lap
threads, means to present predetermined nee-
dles to take respectively said lap threads, and
to retain them within their hooked portions
until the plating threads ave also received
thereby, and means to cast off the two yarns
and the lap threads simultaneously.

21. A circular knitting machine compris-
ing in combination, a circular series of
needles, a plate supported within the circle
of needles and having yarn cutter and binder
mechanism for a main yarn or yarns, means
for introducing one or more such main knit-
ting yarns, means for presenting one or more
lap threads to selected needles to produce
lap stripes, and provisions whereby said lap
threads are delivered through said plate with-
out interfering with the cutter and binder
mechanism.

22. A circular knitting machine compris-
ing In combination, a circular series of
needles, means for introducing one or more
main knitting yarns, a plate supported with-
in the circle of needles and having yarn cut-
ter and binder mechanism for said main yarn
or yarns, said plate having an opening there-
through for lap threads to be fed to selected
necdles, a guard for said lap threads, and
means for introducing a series of such lap
threads to the needles for the formation of
lap stripes.

23. A circular knitting machine comprising
in combination, a circular series of needles,
means to feed a main thread or threads there-
to, means to feed a series of lap threads to
selected needles, a binder for the main thread
or threads, and means to control the path or
paths of the lap threads, thereby to keep the
lap threads out of the binder.

24. A circular knitting machine compuris-
ing in combination, a circular series of
needles, means to feed a main thread or
threads thereto, neans to feed a series of lap
threads to selected needles, a binder for the
main thread or threads, means to open and
close said binder, and means to control the
path or paths of the lap threads, thereby to
keep the lap threads out of the binder.

95. A circular knitting machine comprising
in combination, a circular series of needles,
means to feed a main thread or threads there-
to, means to feed a series of lap threads to
selected needles, a binder and a cutter, and
means to control the path or paths of the lap
threads, thereby to keep the lap threads out of
the binder and the cutter.

96. A circular knitting machine compuris-
ing in .combination, a circular series of
needles, means to feed a main thread or
threads thereto, means to feed a series of lap
threads to selected needles, a cutter for the
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main thread or threads, and means to contrel
the path or paths of the lap threads, thereby
to keep the lap threads out of the cutter.

27. A circular knitting machine compris-
ing in combination, & series of needles, means
to introduce a main yarn or yarns thereto, a
member having means to present a series of
lap threads to separated, selected sets of
needles, said member being mounted upon a
fixed axis parallel and eccentric to the axis
of the needle circle, and means to move said
member along said axis inte -and -out -of lap
thread feeding relation to the said needles.

98. A civcular knitting machine having a
cirenlar series of independent needles, means
to feed any one of a plurality of main threads
to the needles and including thread fingers
movable into and out of action, means to feed
a plurality of lap threads to selected groups
of needles, a binder and cutter for the mam
threads, and means whereby the novement of
a retiring thread finger moves the retiring
thread into the binder, and provisiens for pre-
venting the lap threads from getting into the
binder.

A circular knitting machine compris-
ing in combln%tlon, a cireular series of inde-
pendent needles, means to introduce a main
varn or yarns to the needles, means to present
a plurality of lap threads fo spaced selected
groups of the needles, and means distinct
from the lap thread-presenting means and
between the latter and the needles to provide
s confined path for the lap threads be-
tween the yarn feeding means therefor and
the needles thereby to prevent interference
with the intended feeding of said threads, by
means acting upon a retiring main yarn.

30. A circular knitting machine compris-
ing a circular séries of needles, means to feed
a hp thread into the hooks of each of a se-
ries of selected needles, and means to feed into
the hooks of said needles two additional
threads in a plating relation aboeve the first
thread, said two mamn threads also being fed
to the hooks of all the remaining needles of
the series, and means for casting off all.of said
three threads simultaneously from -each
needle receiving that number of threads,
whereby the said lowermost thread in the
hook appears upon the outer face of the fab-
ric as a lap stripe thread and the two re-
maining threads appear in a plating rela-
tion.

31. A circular knitting machine comprising
a circular series of needles, means to feed a
lap thread into the hooks of each of a series
of selected needles, and means to feed into the
hooks of said needles two additional threads
in a plating relation above the first thread,
said two main threads also being fed to the
hooks of all the remaining needles of the se-
ries, said first thread bemw taken by the hooks
of the needles slightly prior to but adjacent

1,702,608

the point where the two remaining threads
are delivered to the hooks of the needles.

32. A circular knitting machine compris-
ing a circular series of needles, means to feed
a lap thread into the hooks of each of a series
ot selected needles, and means to feed into the
hooks with said needles twoadditional threads
in a plating relation above the first thread,
said two main threads also being fed to the
hooks of all the-remaining ncedlem of the se-
ries, and means for casting off all of said
three threads simultaneously from each nee-
dle receiving that number of threads, wher eoy
thesaid lowermost thread in the hook appear
upon the outer face of the fabric as a 1ap
stripe thread and the two remaining threads
appear in a plating relation, and means
whereby prier to the completion of the loops
the said two last fed threads are reversed in
position in the hooks of selected needles,
whereby reverse plating is effected.

83. A circular knitting machine compris-
ing in combination, a circular series of inde-
pendent needles, means to feed three threads
in superposed relation to the hooks of nee-
dles, two of said threads being fed simultane-
ously into the hooks of all of the needles in a
plating relation and the other thread being
fed into the hooks of selected needles only as
a lap thread, at a lower point in the hook than
the other two threads are fed thereinto. and
means for casting off all three threads simul-
taneously and whereby the said lowermost
fed thread appears on the outer face of the
fabric as a stripe and whereby the other two
threads appear in plated relation throughout
the unstriped portion of the fabric.

34. A cirenlar knitting machine compris-
ing in combination, a circular series of inde-
pendent needles, means to feed three threads
m superposed relation to the hooks of nee-
dles, two of -said threads being fed simul-
taneously into the hooks of all of the needles
in a plating relation and the other thread be-
ing fed into the hooks of selected needles onl
as a lap thread, at a lower point in the hoof;
than the other two threads are fed thereinto,
means for acting prior to completion of the
stitches for reversing at selected needles the
position in the hook of the two threads fed
thereinto at a higher point, and means for

casting off all three threads simultaneously.

35. Mechanism for producing plated, lap

striped, knitted fabric comprising means for

feeding two yarns in a plating relation, means
for Varying the yarn incorporation into the
fabric, whereby the backing yarn will appear
at the outer face, and means to interknit one
or more lap threads with said two yarns at
plated portions of the fabric and maintain-
ng said two yarns under plating control
where said lap thread or threads is ‘or are in-
terknitted therewith.

36. In a type of knitting machine adapted

65

70

80

85

90

100

105

110

115

125



10

15

1,702,808

to introduce a plurality of lap threads each to
a selected group of knitting needles of the
machine, in addition to the main yarn or
yarns, yarn-engaging means located in sub-
stantial proximity to the needle series and be-
tween the same and the yarn guide or guides,
therefor, to act upon a retiring main yarn or
yarns, and means to prevent entanglement of
a lap thread or threads with said yarn-engag-
ing means between the lap thread supply
means and the needles, whereby the intended
feeding of said lap threads and the function-
ing of said yarn-engaging means are both
permitted to occur without interference of
either one by the other.

15

37. A circular knitting machine having
means to feed a main yarn or yarns to the nee-
dles, means to feed a lap thread or threads to
selected needles, means for acting upon a re-
tiring main yarn or yarns, a support for said
last mentioned means at the needle circle and
means carried by said support to prevent the
lap thread or threads from being acted upon
by said means that acts upon a retiring main
yarn or yarns. :

In testimony whereof, we have signed our
names to this specification.

JOHN LAWSON.
ROBERT H. LAWSON.
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CERTIFICATE OF CORRECTION.
Patent No. 1,702,608. Granted February 19, 1929, to
JOHN LAWSON ET AL.

It is hereby certified that error appears in the printed specification of the
above numbered patent requiring correction as follows: Page 11, line 129, claim
7, after the word "threads” and before the comma insert the words "while keeping
said two main yarns under plating control at said selected needies’”,and page 12,
same claim, lines 1, 2 and 3, strike out "while keeping said two main yarns under
plating control at said selected needles'"; and that the said Letters Patent should
be read with these corrections therein that the same may conform to the record
of the case in the Patent Office.

Signed and sealed this 26th day of March, A. D. 1929.

M. J. Moore,
(Seal) Acting Commissioner of Patents.



