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Fo r ew o r d

HE Tex t i le Industry has shared to such an ex tent the

m odern tendency tow ard special izati on , and has been

marked by the deve lopment of such a mu ltip l i c i ty of

types ofmachinery and special mechani cal and
'

chem

i cal processes , that the var ious branches of th is great

indus try to -day constitute in real i ty d is t inc t though closely re

lated arts . The present volume is intended to furn ish a com

prehens ive treatment ofthe impor tant sub jec t ofKni t t ing , and
to serv e as a practi cal w ork ing gu ide to all detai ls of this rap

idly devel op ing branch ofthe modern tex t i le industry.

l l Spec ial stress is laid on the practi cal as d istinguished from

the merely theoreti cal o r des cr ipti ve form of treatment, the

w ork being based on a careful s tudy ofmach inery, cond itions ,

and needs as dev el oped in the best Amer i can m i l ls .

(L This vo lume w i l l be found especial ly adapted for purposes

ofself-instruction and home s tudy. Cover ing ful ly the mechan

i cal detai ls ofall types ofkn i tting mach inery and their opera

ti on , ad justment, and care,
i t is fi tted not o n ly to meet the

requ irements ofa manual of ins truct ion for the beg inner , but

also to serve as a reference w ork rep lete w ith informat ion and

suggestions ofthe utm ost prac t i cal value to the m os t advanced

and exper ienced w orker .



(L The method adopted in the preparation of this v o lume is

that w hich the Amer i can Sch ool of Correspondence has devel

oped and employed so successful ly fo r many years . It is not an

ex per iment , but has s tood the severes t of all tests that of

practi cal use—Which has demonstrated i t to be the best method

yet dev ised for the educat ion ofthe busy w orkingman .

( I, Fo r purposes of ready reference, and t imely information

w hen needed , i t is bel ieved that this v olume w i l l be found to

meet every requ irement.
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KN ITTING.

P A R T I .

CY LINDER S PRING NEEDLE KNITTING.

There are several k inds ofkn i tted fabrics made in kn i t t ing
m i l l s , each k ind requ i ring a rad ical ly d ifferen t mach ine to produce
i t , What are commonly cal led F lat Good s are kn i t on C i rcu lar
Sp r ingNeed le mach ines . R ibbed Go ods are kn i t on C ircu lar Latch
Need le Mach ines . Sh i rt borders o r r ib tai l s

,
sh i rt cuffs or r ibs,

and . d rawer bot toms or r ibs w i th sel v edge edge, wel t and s lack

course
,
are made on S traigh t Spring Need le RibMach ines , though

some r ibs for sleeves and d raw er legs are made o n small c i rcu lar
latch need le mach ines . Fu l l Fash ioned Underwear is made on

Straigh t Spring Need leMach ines prov ided w i th means for narrow ing
or shap ing the garmen t to fit the body and l imbs . The l ates t type

is for kn i t ting Ribbed Goods on a Ci rcular Spr ing Need le Rib

Mach ine . Hose i s kn it on C i rcu lar Latch Need le Mach ines gen
erally, but ofa d ifferent type than the mach ines for kn i tting Ribbed
Underwear. Ful l Fash ioned Hose is kn i t o n S traigh t Spr ing
Need le Mach ines w i th w iden ing and narrow ing dev ices for shap ing
the s tock ing , and S traigh t Latch Need le Mach ines .

I t is ev ident from the abo ve that kn itt ing may be c lass ified in
a general way under th ree head ings , v iz

Flat Goods .

Ribbed Good s .

Hose o r S tock ings .
The firs t tw o classes inc l ude men’s sh irts and d rawers , and

l adies’ vests and pan ts ; the th ird c lass includ ing fu ll length and

hal f hose, fu l l fash ioned, shaped o r Out, and seamless . A kn i tter
shou ld be wel l sk i l led in the art of kn i tt ing in al l th ree c lasses to
be competent to fil l the bes t pos i t ions and obta in master’s pay .

THE CONE W INDER.

The soft yarns, wool and m ix tures and the back ing yarns fo r
cotton faced r ibbed goods , are usual ly prepared , p icked , carded
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KN ITTING.

and spun in the m i l l where they are kn i t up . Hard or cotton

yarns are in most cases purchased in the market, such yarn s
'

are

used for r ibbed goods , balbriggans , etc .
, bu t both k i nds come to

the kn i tter on jack bobb
‘

ins or cops , and to fac i l i tate the kn i tt ing
are wound Off on a much l arger bobbin ca l led a w inder bobbin .

The greates t care shou ld be taken to have the yarn in the bes t

pos s ible cond i t ion on these bobb ins . One of the most importan t
factors i n the product ion of kn it goods is the proper presen tat ion
ofthe yarn to the kn i tt ing mach ine.

F ig. 1 . Co ne Wind er .

W ind ing . When an end breaks down on a w inder the oper
ator should no t be al lowed to fl ip the end on to the partly wound

bobbin and let i t go
,
because the resul t is almos t su re to be a press

Offwhen the yarn runs ou t on the kn i t t ing frame, espec ial ly when
the kn i tt ing frame i s not prov ided w i th au tomat ic stops . The

operator shou ld be made to find the ends and tie them together in
a smal l neat knot

,
and w i thout forgett ing to pul l the ends through

and break them Offat the proper d is tance from the knot . I f i t is
improperly o r careless ly t ied , leav ing the end s i n the kno t, it leaves

a l oop and a larger knot , mak ing a bunch in the yarn that w i l l
cause holes in the c l oth and oftent imes break a number ofneed les
what the kn i t ters cal l a smash .

” I f the kn i tter ins i s ts that the
w inders run the yarn through the scrapers on the w inder, and tie
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KN ITTING.

every broken end properly , he w i l l avo id many a hole in the cloth ,
break less needles and get a larger product ion o f better fabric .

The w ind ing i s the l as t hand l ing of the yarn before i t goes in to
the kn i tt ing need les and the real operat ion where the keenest in
spection can be made. Al l the defec ts as seeds, st i cks , knots ,
l umps , s l ugs , etc. , that are removed in th is process w i ll material ly
affect the qual i ty of the fabr ic , the produc tion , and the cost of

repa irs
, the three prime objects that must be kept in v iew to ex cel

in the art of kn i tt ing .

F ig . 1 g ives a comprehens ive v iew of a Payne Cone W inder,
w ind ing from co p to kn i tt ing or w inder bobb in ; they are eas i ly
changed to w ind from jack bobb in or skein . I t i s pract ical ly
au tomat ic , requ iring bu t l i ttle attent ion from the operator except
to replace the empty cops , tie the end s and remove the fil led bob

b ins . AS each Sp ind le i s independen t and has i ts own s top
mot ion , each bobb in i s o f course independent Of the others and

when fi l led may be s topped , taken Off and another s tar ted in i ts
place w i thout s topp ing any of the other bobb ins . Th is perm i ts
con t inuous w ind ing .

The fil l ing or bu i ld ing mot ion to each sp ind le adj us ts i tselfto
fine or coarse yarns w i thou t attent ion of the Operator so that s ev

eral d i fferen t n umbers of yarn can be wound on d ifferentb o bbins

at the same t ime i f requ ired . I f the w inder is kept i n good order,
the yarn w i l l come off the bobbin when fed into the kn i tt ing ma
ch ine w i th an almos t cons tan t tens ion i ns tead Of com ing off two

or th ree t urns at a t ime in wh ich case i t i s liable to catch and

make bad places in the c loth
,
break the yarn, break need les and

cause other annoyances . The w inder bobb ins shou ld be hand led
w i th care after being fil led on the w inder to preserve their in i tial
shape and the lay Of the yarn , and thereby ensure a free del ivery
ofthe yarn when del ivered to the need les .

When thi s mach ine is set up i t shou ld be leveled and bel ted

to run the receiv ing shaft 1 60 to 1 80 revol u t ion s per m inu te.

Particu lar pains must be taken to see that an uneven floor or other

causes do not th row the mach ine ou t of al ignmen t ; i f i t does then
i t mus t be sh immed up unt i l level i t s en ti re length . When the
cone w inder i s tak ing more power to run i t than seems necessary,

i t w i l l be found in most every case to be out Of al ignment and
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KN ITTING.

immedi ate atten t ion to putt ing i t into l ine w i l l usual ly remedy the

d ifficul ty . The mach ines vary in s ize from s ix to for ty-eigh t
sp ind les as requ i red , and may be adjus ted to wind a bobbin from
fo u r to s ix inches in d iameter 1 7 inches h igh , leav ing the top , cone
shaped , as Observed in Fig . 2 .

Fig. 2 . Wind er Bobbin ,
Em pty an d Filled .

The act ion of the cup attached to the fil l ing or bu i ld ing m o

tion controls the d i ameter of the bobbin , four to s ix inches as pre
determ ined , o r any siz e betw een . The bu i ld ing mot ion has a ri se
and fall correspond ing to the heigh t of the cone-shaped part of the
empty bobbin and maintains th at same r i se and

'

fall un t i l the bob
bin is fi l led . Tens ions are so regulated that the yarn may be

w ound as t igh tly at the nose or smal l part of the bobbin as at the
base o r large part .



KN ITTING.

S p ind le Dr i v e. The top of the mach ine, between the ra i l s
that move up and down

,
is covered w i th l igh t board ing ; j us t be

neath th is covering is the recei ving shaft ex tend ing the fu l l length
of the mach ine, on wh ich are the band pul leys d riv ing the sp in
d les ; each pul ley has a double groove, as i t d r ives a sp ind le on
ei ther s ide of the mach ine, t ransm i tt ing w i th a round cotton band
ing , a separate band to each sp ind le, as in F ig . 3 .

Bu i ld i ng Mo tio n . At o ne end of the Shaft i s the receiv ing
pu l ley at the other end i s another pu l ley also ou ts ide Ofthe frame,

for transm i tting power to the bu i ld ing motion ins ide the l ower
part of the mach ine as in F igs . 4 and 5 . I n a bearing fas tened to

Fig. 3 . Sp ind le Dr ive Sh o w ing Pu lleys and Band s .

the end o f the frame is a jackshaf t on wh ich , outs ide the end frame

and close bes ide the bel t pul ley, is a p in ion gear mesh ing in to a
wheel gear that d r ives, on i ts shaft ins ide the frame, an u nusual

arrangemen t of gears double gears —SO arranged that the teeth
on o ne pai r are ju st half the d is tance of one tooth ahead of the

other pai r. Such an arrangemen t serves to mater ially lessen the
back- las h that mus t inev i tably occur were but o ne pa i r of gears
only employed . Th is system of gearing tran sm i ts mot ion to the
hear t cam Shaft that g i ves the rise and fal l to the bu i ld ing motion .

The revers ing at each end of the s troke is at tended in s im i lar

1 5



KN ITTING .

mechan i sms w i th more or les s back-l ash wh ich in th is mach ine is
con trol led by th is double gear arrangemen t .

The heart cam Fig. 6 has a long and s ide, impart ing to
the bu i ld ing rai l a sl ow r is ing movemen t , mak ing a cl ose w ind on
the bobbin and a qu ick fal l ing movemen t wh ich l ays the yarn
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KN ITTING.

acros s the cl ose w ind and binds i t in a manner bes t adapted fo r
use o n a kn i t t ing frame. The bu i ld ing ra i l , see F ig . 4, i s con
nected w i th the heart cam in the fol l ow ing manner : By act ion
ofthe cam , a lever on a rockshaft paral lel to the cam shaft

,
w i th

a cam rol l near the v ibrat ing end is made to transm i t i ts motion
by means of a chain bel t attached to the above lever and runn ing
over an id ler wheel to connec t i t w i th another rockshaft lever

at r igh t angles w i th the cam shaft. 0 11 th is rockshaft another

Fig . 5 . E nd V iew ofCone Winder .

l ever
,
connec ted by upr igh t rod s to '

the bu i ld ing rai l , g i ves to i t a
ri se and fal l correspond ing to the heigh t of the cone—shaped por
tion of the w inder bobbin . On a th i rd lever of th i s rockshaft is a
bal l weigh t to equal i ze the mot ion , balance the weigh t of the cup

ra i l or bu i ld ing rai l
, and thereby rel ieve the heart cam of execs

s ive wear when l i ft ing the ra i l . The upr igh t rods to the bu i ld ing
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KN ITTING.

rai l are near each end of the ra i l ; the rockshaft w i th l i ft ing ro d

lever and bal l counterweigh t is consequen tly dupl icated at the
oppos i te end of the mach ine, the rockshaft being connected w ith
rod and levers . The upr igh t rods are no t connected to the levers ,
but

, hav ing a broad heel , r ide eas i ly on a small roller wheel in the
ends of the levers . Th is arrangement perm i ts a free sweep o f the
levers w i th a m in imum of fr ict ion .

F ig . 6 . Heart Cam .

The S p ind les are properl y stepped and run in o il w i th a cap
closely fitted to the sp ind le and covering the s tep to keep ou t gri t
and l int . I f the caps are kept in pos i tion the s teps w i l l las t a
long t ime. Abou t eight inches above the s tep rai l j ust beneath
the board covering is the bols ter ra i l w i th the. sp ind le bearing.

Jus t above the covering , fas tened to the sp ind le w i th a taper bear
ing

,
is a flange on wh ich the bobb in r ides , held on by the sp ind le

project ing up into the hole in the bobbin made for that purpose.

On that part of the sp ind le between the step and the upper bear

ing is fas tened the whorl for bel t ing the Sp ind le.

The jack bobbins or cops are placed in their pos i t ion just
under the cotton fr ict ion or cleaner rai l . The yarn passes from
the cop or jack bobb in through the ins ide cu r l of the double qu i rl
gu ide w ire, is wound two o r three t imes around the w i re as the ten

1 8
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KN ITTING.

S ion may requ i re or the strength of the yarn perm i t ; then th rough
the outer curl , o ver the fel t on the co tton fr ic t ion ra i l , into the po r
celain pot eye gu ide, through the scraper g u ide, up to the poree
la in gu ide attached to the fri ct ion cup on the screw sp ind le ; then
th rown around the cl oth covered part of the w inder bobb in to
wh ich i t clings and thereby gets i ts s tart . When the yarn has
bu i lded the bobbin to the requ i red d iameter at its base the yarn
wi l l r ub aga inst the cup , F ig . 7 , move i t around and up on the

screw sp ind le ; as the yarn gu ide is attached to the cup , the yarn
is ra ised w i th i t and con sequent ly does not w ind on the bobbin as
far down o n i ts nex t descen t w i th the bu i ld ing ra il when th is oper
at ion is repeated . The cup

,
and the yarn w i th i t, moves up grad

ually un t i l the bobbin
is fu l l to the top of the
sp ind le leav ing the top

in the shape of a cone

jus t as i t has bu i lded i t
al l theway up . I t takes

i ts form from the con ical
shape of the emp ty bob

bin at i ts base, shown at
F ig . 2

,
and is made to Fig. 7 . Cu p and Th read Gu ide .

bu ild in that manner be
cause the yarn comes off the bobbin in the mos t approved manner
fo r kn i t ting mach i ne purposes .

The screw on wh i ch the cup moves is a ratch screw thread ,
flat on the upper s ide and V shaped on the lower ; the cup i s not
tapped ou t but has a blade held in place by means of a spring ,
and mesh ing into the screw th read . Th is perm i ts of the cup

being ra ised w i th the th read ‘

o r , in case of a bunch or large place

on the bobb in ,
to s l ip up an ex tra too th or be qu ickly ra ised out

ofharm’s way in case of acc ident . When the bobbin is fil led the

cup i s eas i ly l owered to the s tarting po int by a sl igh t pressure of

the thumb on a smal l lever o n the blade wh i le grasp ing the cup

in the same hand .

End w i se Mo t io n . The cotton frict ion
,
or cleaner-ra i l , has

pieces of fel t o r flannel about th ree inches w ide, attached to that

part over wh ich the yarn runs , to make fr ict ion , thereby increas
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KN ITTING.

ing the tens ion and inc idental ly help ing to c leanse the yarn . In

order that the yarn may not run in o ne crease on the fel t the rai l
is made to move sl ow ly endw i se back and forth, and to osc i l late a
l i ttle ; the latter motion is imparted by the su i tably connected
rockshaft levers .

The mechan ism for impart ing the endw ise mot ion , F ig . 8, is

attached to the bu i ld ing ra i l on the receiv ing pul ley end of the

mach ine from wh ich i t gets its movement . The fric t ion rai l i s
supported at each end by t runn ions on wh i ch i t osc il lates . These
trunn ions are made l ong to al low for the endw ise movement in
thei r bearings , w i th ex tra length on the end tha t carries the end

w ise mechan ism . A ratchet wheel tu rn ing on the trunn ion i s

Fig. 8 . En dw i se Mo tio n .

connected w i th the bu i ld ing ra i l and tu rns i t w i th a worm gear

runn ing o n the sam e trunn ion . The worm causes to revolve a

wheel gear to wh ich is attached a r o d connec ting i t w ith the cot

ton friction ra i l in a manner to impart to i t a s l ow mot ion back
and forth . These two motions prevent wearing the fri ct ion fel ts
in on ly o ne p lace and thus ass ists in cleans ing the yarn .

Th e S to p l
’

lo tio n i s d i rectly under that part ofthe bottom of
the w inder bobbin that projects over the flange, and i s Operated
by pul l ing ou t the w ire w i th a round eye that projects just beyond
and below the rai ls bes ide and near the top of the cop (see F ig .

Th is act ion ra i ses the w inder bobbin from the flange and

prevents i t from revolv ing . Each bobbin has its own s top motion
and consequen tly any bobbin may be s topped wi thout stopp ing



KN ITTING.

any Of the others . As the bu i ld ing cup ofeach bobbin is al so in
dependen t , o ne may be partial ly o r almost filled and another jus t
being started . The bu i ld ing cup also adjusts i tsel f to fine or

coarse yarns so that several numbers can be wound at the same

t ime i f requ ired .

The Tens io n is regu lated to d raw looses t on woolen yarn at

the larges t part of the bobbin and to t igh ten gradual ly as the yarn
nears the smal lest part or nose, because the l arger the d iameter
the faster the yarn travels and v ice-versa. To hel p regulate th is
matter a rai l , w i th a porcel a in pot eye gu ide for each th read

, be

tween and nearly on a level w i th the cotton fric tion ra i l and the

cup rai l , is supported by connect ions w i th the bal l lever rock

shafts at s uch a po in t as to g ive a
certain amoun t of rise to the pot
eye gu ide.

Th e S craper Gu ide , F ig . 9

is s tationary . I t i s a smal l cas t
ing hav ing o n the fron t s ide two
blades, o ne ad j us table. Between

these blades the yarn passes
,
and

as the s l o t between is ad justed to
about the s ize ofthe yarn they ac t

as a c leanser . I f any foreign s ub
s tance s uch as s traws and seeds
adhere to the yarn o r l umpy places

appear, the scraper helps to re

move them . On the back of the

scraper a porcela in gu ide is secured in the cast ing . When the

yarn is being wound around the l argest part of the bobbin the

po t eye rail i s at i ts lowest po int ; as the yarn bu i lds h igher on
the bobb in the pot eye gu ide rail ri ses and gradual ly increases the
tens ion by mak ing a

'

sharper angle between i tsel f and the scraper

gu ide, thereby increas ing the fric t ion on the yarn .

“

The Ev ans Fr ictio n Co ne Dr i v e i s often times appl ied to
Winders to equal ize the speed of w ind ing, and by th is means

w ind as fast at the smal l end or nose of the bobb in as at the
large end or base. The cone d rive is shown in Fig. 1 0 (Winder
w i th Cone Dri ve) . I t has an automat ic sh ipper X connected

Fig. 9 . Scraper Gu id e .
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KN ITTING .

w i th the rockshaft arm of the bu i ld ing mot ion and so arranged

that the bobbin runs at i ts l owes t speed when tne yarn is being
ter and increases i ts speed in proper

nore even tens ion . The leather fr iction
same speed and w ith 1

b
an
d C
is sh ipped from end to end of the cone A B by the au to

mat ic Sh ipper X . The cones shou ld be carefu l ly ad justed
the

'

pressu re
on the leather frict ion band ,

w h

re
s t

,

is not so hard but what the band could be pulled th rough by
hand , bu t no t so loose that the fri c tion is not suffic ien t to
m i t the power . The cones may be forced together so hard that

2 4

en the cones are at
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the leather fr ic t ion band w i ll not transm i t the power i t should
w i th proper tens ion . Too m uch press ure w i l l make the w inder
run hard and cause trouble w i th the w ind ing and is en t irel y un

necessary. One edge of the leather fr ict ion band shou ld not be
al lowed to s tretch more than the other and w i l l n o t i f the cones
are kept the same d i s tance apart at each end . Th is d is tance may
be adj us ted by means of check nu ts just beneath the bear ings at
each end ofthe shaft on the l ower or driven cone. I f the above

d irect ions are fol lowed carefully the cone dr ive w i l l hel p the

w inder to bu i ld a more even ly un i form bobb i n and bu i ld it

qu icker w i th less break ing Of the yarn in the twi ts .

Old Type ofKni tting Table.
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KNITTING YARN TABLES AND CALCULATIONS .

The methods of des ignat ing the weigh t of mule sp un yarn

varies in d ifferen t l ocal i t ies . The cus tom in the Cohoes Mi l l s i s to
des ignate the yarn by the weigh t in grains of th ree th reads from
one draw of the jack ; that is , after the j ack has run back and

d rawn the rov ing Off the spools , spun i t and run to the further

most po in t from the d raw ing rol l , wh ich is abou t 6 feet 3 inches ,
take three th reads ( from the sp ind le to the draw ing rol ls) break
them off, and weigh them together. The weigh t in grains of

these th ree th reads , abou t yards in length , i s the “ gra in ofthe

yarn . For ins tance, i f these th ree th reads weigh 1 1 % gra ins, the
yarn is class ified as 1 1% gra in yarn .

The Amsterdam method is to take 6 d raws . Th is g ives a
c loser weigh ing than the th ree end method but ofcou rse, the
c lass ificat ion i s tw ice as great. For instance, 1 1 % gra in yarn

Cohoes s tandard i s 23 gra i n yarn Amsterdam s tandard .

The weigh t ofyarn su i table for any part icular gauge is deter
m ined fo r a max imum by the weigh t that can be crowded between
the need les w i thou t caus ing bad w ork

,
and for lesser weigh ts by

the weigh t o f the fabri c requ i red . For ins tance, on an 1 8 gauge
mach ine 97} grain (Cohoes s tandard) yarn i s abou t as heavy as is
ad v isable, and a (1 2 pound to the dozen) No . 40 sh i rt may be
made w i th i t . Less grain yarn may be used for l igh ter garmen ts .

Appended is a table g iv ing the s ize of yarn in grains for the
commonly used gauges and the correspond ing weigh t per dozen of

No . 40 sh irts .

Grains Grain s Weigh t p er d o z .

Gauge’

i n s i x d raw s . in th r ee d raw s . o f N o . 40 Sh ir ts .

As there are various sys tems of numbering yarn used in

d ifferent l ocal i t ies , the fo l low ing comparat ive tables are g iven .

2 6
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COMPARATIVEYARN TABLES . EQUIVALENTS OF DIFFERENT YARN STANDARDS .
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W o o len Run S ystem . On ly the most del icatescales shou ld
be used for weigh ing yarn. F ig . 1 1 shows the k ind of s cale gen
erally used for th i s work . The beam i s graduated in to 1 00 parts

,

ind icat ing gra ins . Fou r weigh ts , 1 00, 200 , 400 and 800 grains
,

are furn ished w i th the scale, and appended is a table g iv ing the

weigh ts of fi fty yards of m any numbers of s ingle woolen yarn
,
in

grains . Th is table is obta ined by the fol low ing calcu lat ion .

I f yards Single Woolen Yarn (cal led 1 Run) weigh
grains

, (1 lb.) then one yard w i l l weigh
1 6
1
“ X 7000

grains 4ggra ins , and 50 yards w i l l weigh 50 X 4% gra ins
21 8-2 gra ins . I f 50 yards s ingle Woolen 1 Run Yarn weigh 21 8 3
gra ins

, 50 yards S ingle Woolen 2 Run Yarn w ill weigh X 2 1 8%
grains 1 09% gra ins and so on as per fo l low ing table.

Wei gh t in Gra in s , 5 0 Yards , S ingle W o o len Yarn i
'

n
“ Runs .

Run . Grains . Run . Grain s .

Reel Off 50 yards , and oppos ite i ts weigh t o f grains in the

table w i l l be found i ts number or run of the yarn .

I t Often happens that i t is necessary to ascertain the coun t

from a smal l sample of yarn that measures bu t a
'

few inches in

2 8
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length .
Th is may be done by very carefully m easur ing the length

of the y
ar
n and weigh ing i t as accurately as poss ible. Then

apply the fol low ing rule, v iz . :Divide the weigh t by the length
in inches and mul tiply the quot ient by Refer to the table

above for the coun t or Run .

E xample : S uppose

80 i n c h e s of S ingle
woolen y a r n w e i g h

gra ins . Then

30 X 1 800

Referring
to the table w e find

that the s a m p l e i s 5
Run Yarn , a t r i fl e

heavy ,
as the S tandard

f o r R u n S i n g l e
Woolen Y a r n is 250

gra ins for fifty yards .

Aga in , Suppose that w e have 69 i nches of S ingle woolen yarn
that weigh grains .

Then —I 69 .06072 X 1 800

OppOs ite
th is number in th e table is the cou n t , v iz : 2 Run .

I f the yarn i s 2 Ply d iv ide by 2 .

cc 3 c . 3

Aga in - I i yards s ingle woolen 1 Run Yarn weigh
7000 grains (1 lb.) then 1 yard w i l l weigh fi

l
m 7000 2 43

8
.

grai ns .

The number ofy
ard s weigh ing grains i s the same as the

number of run s . For ins tance

Fig. 1 1 . Yarn Scales .

1 yard of 1 Run S ingle Wo o len Yarn Weigh s 43 grain s .

1 }
I ‘ H

1 }
( 6 H H u 43

( 6

i i
“

1} 4g

2 2 4a

5a 5a 43

6 6 43

And th u s w ith all number s betw een and s o o n .

Another way to find the number, o r run
'

,
ofwoolen yarn is to

reel o r measure off and weigh any number of yard s of the yarn

2 9
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c more accu rate the
result) ; mul

(the greater
number of yards th

and d iv ide the product by the
tiply the

number of yards by 423

the quotient will b
e the number of

weigh t of the yarn in grains
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runs per pound . Fo r example 9 yards weigh 5 grains , the
9 X 4g2 5 7% run , the coun t or number o f the yarn .

O r aga in , suppose 90 yards weigh 45 grains ; 90 X 43 2

8 3 the number ofrun ofthe yarn .

Wo o len cut Sys tem . I f 300 ya1 ds S ingle Woolen 1 cu t

yarn weigh 7000 grains ( 1 lb. av 0 11 dupo 1s ) then 1 yard w i l l
weigh

3 0 0 X 7000_ 23 1 gra ins and 50 ya1 d s w i ll weigh 50 X 23 1

gra ins gra ins . The1 efo re, i f 50 yards 1 cu t S ingle
Woolen Y am weigh 1 ,1 66 2 g rains, then 50 yards 2 o ut w i ll weigh
one-hal f of 1 ,1 6 6ggra ins :

3

5 83 gra ins .
Hence the fol low ing table

Weigh t in Gra ins 5 0 Yards any Cu t S ingle W o o len Y am .

Reel ofi 50 yards and oppos i te i ts weigh t in grains in the

table w ill be found the cu t .
Fo r find ing the cu t of small samples the ru le i s the same as

fo r the Run yarn , except that the above table m us t be u sed for

find ing the cu t .
E xample : Suppose 50 inches of s ingle woolen yarn ,

weigh
241 gra ins .

50 .06482 X 1 800 r :

3 1
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oppos i te that number in the table above, w e find 1 0
,
wh ich is the

coun t or cu t of the yarn .

The number of yards weigh ing 23§ gra ins is the same always

as the number, or cut
'

: thus

1 yard S ingle
“Wo o len Yarn 1 Cut w e igh s 23 1} grain s .

z yal
,d s

( 6 ( g ( 6
2

( t 6 6 H

3 3

1 0 10
,

30 30

French Spun Wo r sted ; COp Fo rm .

The Yarn Reel u sed in connect ion w i th the yarn scales , i s

like the o ne show n in F ig. 1 2. Th is yarn reel is 54 inches o r one

one-ha l f yards in c ircumference. The d ial i s graduated i nto
1 20 parts

, and ind i cates
the number of y a r d s

reeled from each sp in
dle. The y arn gu ides
and s p i n d l e s are so

arranged that they are

kept in - l ine w ith each
other wh i le feed ing yarn
on to the reel . The ex

tra length of the yarn

gu ides is of u se in in

Fig. 12 . Y am Reel. creas ing the frict ion o n

the yarn by mak ing a

hal f turn or more around them . In order to lay the yarn flat

upon the reel
,
an au tomat ic feed mot ion i s prov ided , by means

ofwh ich accurate and un iform measu rement is secured . Fol low

ing is a table for number ing cotton , l inen , and wors ted yarns .

3 2
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Table fo r Num ber ing Co tto n , L inen and W o rs ted Yarn s .

N o . Grains . N o . Grains . N o . Grain s . N o . Grain s . N o . Grains .

To number cotton yarn Ree l 840 Yards , equal to o ne skein
o r bank, and Oppos i te i ts weigh t of gra ins in the tab le, w i l l be
found i ts number.

To number l inen yarn : Reel 300 yard s, equal to o ne lea, and

oppos i te i ts weigh t of gra ins in the table, w i l l be found i ts
number.

To number worsted yarn : Reel 560 yard s , equal
.

to o ne skein or
hank , and oppos i te i tsweigh t of gra ins in the table, w i l l be found
its number.

Wo rsted Co unt System . 560 yards No . 1 Worsted Yarn

weigh 7000 grains (1 lb.)
yards ofNo . 1 Wors ted Yarn weigh 6 25 gra ins , from

wh ich the table on page 25 is calcu lated .

Reel off 5 0 yards , and Oppos i te i ts weigh t of gra ins i n the

table w i ll be found the coun t or No . ofthe yarn .

To find the coun t from a small sample o fs ingle worsted yarn
Div ide the weight by the length in inches and mul t iply the quo

3 5
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t ient by 1 800 (50 yards reduced to inches 1 800 inches) .
F ind

the number in the table on page 25 and opposi te i s the num ber
designat ing the No . ofthe yarn .

3 6
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Ex ample S uppose w e have 52 inches of s ingle worsted yarn
we igh ing gra ins : Then : -1 5 2 2 : th is X 1 800 2

3 . Referring to the table w e find that the s i ze of th is yarn
i s No . 3 . Again ; Suppose w e have 1 52 inches weigh ing
gra ins , then 1 5 2 : 0 06947 X 1 800 therefore

,

by referring to the table w e find that the count is N o . 50 .

We igh t in Gra ins 5 0 Yard s . any No . S ingle Wo rs ted Yarn .

CY LINDER S PRING NEEDLE MACH INES .

There are d i fferen t types of th is s tyle of mach ine, the prin
ciples being abou t the same but d iffering in construc t ion . They

may be c lass ified as to method of hold ing the need les the Leaded

Needle and the Tr ick N eed le as to the mode of d r iv ing the take
up Over head Dr i v e and Insi de Dr ive and as to the k ind of

fabric made Flat, Backing and Rib. The leaded need le mach i ne
is the oldes t type and in mos t general use .

F ig . 1 3 shows the Tompk ins tw o cy l inder leaded spring
need le mach ine. The most prom inent feature brought ou t i n th is
engrav ing , bes ides the general ou tl ines , are the rol l s o f cloth show
ing the d i rect ion they take from the need les , the take-up fo r roll

3 7
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ing up thec loth , the l ocat ion of the w inder bobbins and the feed s

tak ing the yarn from the bobbins and feed ing i t to the need les .

The need les are leaded in sect ions by plac ing in a mould spec ial ly
made for the purpose wh ich holds the need les securelyin thei r
proper pos i tion wh i le the metal is run in to i t . The need les being
in smal l sec t ions or leads , two need les in a block , greatly fac i l i

HEAD HEAD

CRIMP
BARB BARB

CRIMP

- EY E

POINT/ POINT

SHANK TRICK

Spring Need le (Unleaded ) Actu al S i z e . Trick Needle.

tates the replac ing of broken o r worn need les as they are qu ickly
and eas i ly placed i n pos i t ion in the cyl inder. I t is a great m is take
to neglec t the need le moulds and leave them in the care of careless
hands . I f the mou lds are abused and the need les made to go

w hen they do not j us t fit, the c l o th l ooks u neven and otherw ise
unsigh tly , the burs are d ifficu l t to set and smashes o ccur w i thou t
any apparen t reason .

3 8
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The Need le Mo uld . Fig . 1 4 , used in lead ing need les cons is ts
essent ial ly oftwo s ide p ieces , each hav ing secured to i ts inner face
a plate, and h inged by a bol t at one end . The s ide p ieces form the

s ides of the mould and the adjacent edges of the p lates form the

Fig . 13 . Leaded Spring Need le Mach ine.

front and back faces of the mould . The sprue i s d ri l led between
the s ide p ieces at the free ends , and the two need les , held heads

outward by what i s cal led a tr ick and grooves , projec t part ial ly
into the mou ld at the h inged end . A m ixture of lead , ant imony,
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and tin
,
that fuses read i l y but i s qu i te hard when sol id is poured

into the mould , wh ich i s then opened , the lead w i th the embedded

need les is w i thdrawn , the sprue is cu t Off and the leaded need les

are ready to be clamped in the cyl inder . One advan tage of leaded
need les i s that the need le being held in the mou ld by the head and

m idd le port ion s tand s true in the lead and consequen tly in the

cyl inder. An object ion is the bother w i th the m ou ld , lead and

need le boy. Faul ty mou lds w i l l produce al together too much

trouble and annoyanceto be tolerated , and the kn i tter w ho neglec ts
them wi ll never excel i n the art ofkn i t ting .

Fig. 1 4 . Need le Mo ld .

Need les for back ing work should be l onger than for plain
work , the object being to keep the s inker bur from p ick ing up the
back ing . I t al so d is tribu tes the bend ing , caused by the back ing
bur , over a greater length of the need le and thereby prol ongs the

li fe ofthe need le.

The Gauge of a leaded needle cyl inder can be changed by

hav ing a need le mou ld made for the gauge des i red , o r in a tr ick
need le cyl inder by hav ing a new cyl inder o r tr ick-tops cu t . The

gauge determines the closeness of the wales of the cl oth and

the relat ive fineness of the fabric . The gauge is general ly deter
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be 586 need les in the need le space around the cyl inder . If i t be
a 22 inch cy l inder

,
the c i rcumference w i l l measure inches

,

and i f i t be a 22 gauge the need le space shou ld con tain 1 01 4

need les .

The fol low ing table ind icates s izes generall y accepted

Gauge. fizz
d

igigf
)

Sgubbs W i re . S ize i n Inch es .

To reduce the o ld gauge to the lnumber
'

of need les to the

inch ; Mul t ipl y the gauge by
“

because3the gauge i s the number

of leads in th ree inches , and there are tw o need les i n a lead .

To find the n umber of need les to the inch , the who le number

of need les in the mach ine being giv en ‘

and the d iameter :Mu l t i
ply the d iameter by and

'

d iv ide the number of need les by the
p ro duct

,
For example : Gi ven a cyl inder 22 inches in d iameter

con ta in ing 1 01 4 need les , how many need les are there to the in ch ?
22 X 1 01 4 1 4g need les to the inch ,
and 1 4gis 72; of the gauge, or 22 gauge.

To find the number o f need les requ i red in the cyl inder the
number of need les to the inch as gauge being given

,
and the d i

am eter of the cy l inder :Mu l tiply the d iameter of the cyl inder by
and mul t iply th e produc t by the -n umber

'

of need les to the

inch as gauge. For example : How m any need les shou ld there
be in a cyl inder 1 8 inches in d iameter to kn i t 20 gauge cloth ?

1 8 X X 1 3
3; (gofthe gauge 20 is 1 3% need les

to the inch) 754 .

Fol low ing is a table g iv ing c ircumferences of cy l inders in
inches from 6 to 35% inches in d iameter





SPRING NEEDLE RIB MACHINE EQUIPPED WITH STOP MOTION
Crane Mfg . Co .
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Table ofC ircum ferences ofCylind er s in Inch es an d Feet .

Diam eter of Circum ference Circum fer ence Diam eter of Circum ference C i rcum ference
Cylind er . of Cylin d e r o f Cylind er (

‘

yli nd er of Cy lind er o f Cylind er
in Inch es i n I nch es . i n Feet . i n Inch es . i n I nch es . in Feet .

Th e Meth o d ofDr iv ing is w i th a bel t at tached to a pu l ley

at the end of the table on the shaft, and at the bottom of the

frame, that ex tends the length and projec ts at ei ther end so that

the receiv ing pul ley “may b e dri ven from ei ther end . On the

shaft are two p ul leys each d riv ing a separate coun ter shaft one

for each cyl inder —d i rec tl y under the table . Each of these

c-o unters
‘

hav e a t igh t and l oose pul ley , for the cyl inder is s tarted
and stopped w i th a sh ipper wh i ch i s moun ted on top of the table

w i th in easy reach of the operator , as is shown in deta i l in Fig . 1 5 .

On each counter is a bevel p in ion that meshes w ith a beve l gear

4 3
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driv ing the double pin ion shown under the cy l inder. The u pper

spur gear of the double pin ion dr ives the cylinder and the lower

hal f dr ives the '

center shaft the vert ical shaft shown i n F ig . 1 6 .

Fig . 1 5 . Cylinder Dr i v e.

The gear on the l ower end of the vertical shaft is h idden by the

bed plate, bu t is shown i n detail in th is i llustrat ion . Th is vert i
cal shaft drives the take-up, revolves in the same d irec tion as the
cylinder and makes the same number of revol u tions per m inute.
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The connect ions from the sh ipper to the cy l inder and vert ical
shaft are shown in detai l , and are thus expla ined : The sh ipper 31

,

is fastened to s tud wh ich tu rns in s leeve 25 , fastened to the

gu ide 29, wh i ch throws the bel t from t ight to l oose pul ley or

back at the w i l l ofthe operator ; the t igh t pu l ley dri ves the coun
ter shaft 1 8, to w h ich is fas tened the bevel p in ion 1 9, w i th set

screw 20 ; bevel
‘

p in ion 1 9, meshes w ith bevel gear 1 7, wh i ch
drives shaft 1 0, at the upper end ofwh ich is fas tened the double
p in ion 8 and 9 , shaft 1 0, runs in sleeve o r box 1 1 , secured to the

bed plate of the mach ine. P in ion 9
,
d r ives gear 7 , wh ich is fas

tened to vert i cal shaft 6 , that d ri ves the take-up ; -and p in ion 8,
d r ives gear 4, wh ich d r i ves the cyl inder 3 .

F i g. 1 6 . Cylinder and Driving Gears:
The Cylinder . The cyl inder i s shown i n deta il i n F igs . 1 6 and

1 7 . The holes in the per iphery of the cylinder are for the c lamp
screws to tigh ten the clamps that hold in place the leads con ta in
ing the need les . The draw ing on ei ther s ide at the top ofF ig. 1 5

show details of the double pin ion and the bearing in wh ich i t
runs .
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The cyl inder 1 , is shown in two v iews—top and s ide ; 2 is
the spur gear wh i ch is fas tened to the hub of the cyl inder and

dr ives i t ; 4 is the c lamp fo r hold ing the leads ; 6 the washer and

5 the clamp s crew for tighten ing the clamps ; 7 is an iron r ing,

Fig. 17 . Cylind er and Parts .

the bottom Spreader, secured to the vert ical shaft , and serves to
keep the w eb in the cyl ind rical form in wh ich i t left the need les ;
9 is an el l iptical ring, the top spreader, also secured to the ver ti

4 6
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sti tches o r courses , in s tra igh t horizonta l l ines across the flattened

fabri c . To top spreader 9 , is fas tened the spreader h o w 1 0
,

wh ich i s secured to the take-up and d rives i t. The drawing on
the r ight

'

and at the top of F ig . 1 7, is a s ide v iew of9 and 1 0.

E levat i o n ofTake-Up .

The Take-Up is an important adjunct to the kn i tt ing mach ine
whose funct ion is to take away , o r take-up, the w eb of cl oth from

the need les as fas t as i t is kn i t ted , and ma intain the proper degree

4 8
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of tens ion on the needles . To take i t up to o slowly wou ld cause
an

'

accumulation of yarn in the needles ; to take i t up too fast

wou ld cause a ~ severe s tra in on the need les . The effects of ei ther
wou ld be broken need les, a smash , uneven c loth and poss ibly a
pu l l off. The take-up wh ich is shown in F ig . 1 8 cons ists ofthree
rollers conta ined in a frame w i th connecting m echan ism to tu rn

them in the requ i red m anner. I t i s su spended to the cross-tree
ex tend i ng from the top ofthe central co l umn of the machine (see
Fig. 1 3) by the s tat ionary s tud 8, (F ig . and is d ri ven by the
spreader bow ins ide ofthe w eb and betw een the tw o rods at the

Fig. 1 8. Take-Up and Parts .

bottom ofthe frame. The Spreader bow is supported and rotated

by the vert ical shaft. The weigh t of the take-up is supported by

a hardened rounded steel coll ar (no t show n in the cu t) seated in a
hardened s teel cup, 5 . Th i s is s uffic ien tly free to al low the take

up to move read i ly w i thout leav ing i t to o free to con tinue rotat ing
after the stop mot ion has released the sh ipper. The bevel p in ion 1 1 ,
on top of the fram e takes its mot ion from the stand ing gear 9 , on
the cross tree and by means ofthe crank 32 , and Spring connect ing
rod 33 and 31 , rec iprocates the dog 24 , engag ing the ratchet gear

4 9
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1 7, o n the end of the upper qua1 tz covered 1 ol l 1 3 . When the
tens ion on the cloth is 1 ightly adj us ted the unneces sa1y

take-up
mot ion is abso rbed by the spring and as the adj ustment of th is

Take-Up , O uts id e D r ive .

the cloth wh i le being kn i tted , and is a mos t importan t factor i n
p1 o ducing good cloth w i th a m in imum of broken need les

,
deta i l

draw ing i s g i ven in th is d iagram .

The crank connec t ion 3 2, is attached to the upper end of the
connec t ing r od 3 1 ; on the othe1 connec t ing ro d 31

,
is a cy l ind r ical

5 0
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Spring 32 . These two rods are held together at ei ther end by con
necting l inks 28, securel y fas tened to o ne of the rods , but al lowing .

the other r od to move freely through the other holes in the l inks

Outsi d e Circles .

when the crank actuated by bevel gear 1 1 , on shaft 1 0, l ifts the
spring connect ing ro d mechan ism . Spring 33 , i s so arranged be
tween washer 29, fas tened to -the upper end of o ne of the rods 3 1 ,
and l ink washer 28, fas tened to the l ower end of the other r o d ,

5 1
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that i t makes a compensating connect ing ro d . The l ower end of

one ofthe rods 3 1 , i s connec ted by means ofpart 32, and l ink 26 ,
and 27 , to a mechan ism arranged to con ta in and operate pawl 24

,

on a ratchet wheel 1 7, w h ich being secu red to quartz covered rol l
1 3 , d raws up o r takes up thew eb ofc l oth as fast as i t is kn i t. I t

i s then rol led up on the incumben t wooden rol ler 1 2, which tu rn s
by v i rtue of i ts ow n weight o n roller 1 3 . The draft roller 1 3

,
is

held in pos i t ion by the short pawl 22, engag ing wi th the ratchet
wheel 1 7, on the end ofthe roller .

Fig. 20. S inker S tand Parts .

When the tens ion on the c loth between the need les and the

draft ro l lers w i l l perm i t, the pawl 24 , engages w i th ratchet wheel
1 7 , caus ing the draft roll to move forw ard as far as is necessary
to equal ize the s tra in on the cloth . Th i s tens ion is adj us ted by
means ofspring 33 . When the spring is at i ts fu ll adjusted length
the tens ion of the Cloth is greater than the res is t ing force of the

spring, but as more courses are kn i tted the tens ion of the c loth

relaxes and the ratchet w heel y ields to the pressure of the spring

connec t ing rod turn ing the ro l l , tak ing up the s l ack cloth and

ma inta in ing the proper tension o n the cloth between the need les
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and the rol ls . In the mean time i t w ill be remembered that the
unnecessary take-up mot ion is absorbed by the spring . As the
w eb is taken up i t w inds on the wooden rol l 1 2

,
and when the

rol l is suffic ien tly large the c loth i s . cu t and the rol l removed by
l i ft ing o ut ofthe parallel ways on the ins ide ofthe frame. When
it is des ired to unw ind the c l oth , both dogs may be th rown o ut

of gear by push ing up the hand le at tached to the gear cover.
Outs ide C i rcles . F ig . 1 9 shows two k inds o f outside c i rc les

and l inks . The smaller ofthe tw o i s called the s lo tted c i rc le. The

Fig . 20 . S inker Stand As s embled .

l ink on th i s c i rcle i s adj us table to almos t any des i red pos i t ion.

The larger one is cal led the doveta i led c i rcle. A s tand once set

on th is c ircle may be moved c ircum feren t ially w i thout al tering i ts
adj us tmen t. The links on th is c ircle are always rad ial and cannot
be moved i n or o ut. The narrow l ink i s generally used for pl ush
work , the broader one

’

fo r pla in work . The c irc le is mounted on

the project ions ris ing from the bed plate, seen in F ig . 1 6 , wh ich
brings i t bel ow the cyl inder . The links bol ted to th is ci rcle sup
port the s tands o n wh ich the outs ide burs and wheel s run .
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The S inker S tand F ig 20; is a mechan i cal arrangemen t on

the ou ts ide c irc le for support ing the s inker bur and the hold ing
wheel . The s inker bur feed s the yarn up under the beards o f the
need les . The hold ing wheel is so arranged that i t projects over
and ins ide of the need les oppos i te the s inker bur and by means of

the w ide flange holds down the c lo th to bring i t in proper pos i t ion
and fac i l i tate the act ion of the burs and need les so that new

s t i tches may be fo i 1 .n ed

‘I he s inker s tand 1 , is secu red to the l inks by the bol t 2 .

The tube 3, i s secured to the s tand 1 , by means of bol t 1 0 tube

3
,
con tains shaft 4 , on wh ich is spr ing 5 . When the parts are

assembled the spring 5 , is confined betw een the shou lder o n the

shaft 4 , and the col lar 8, wh ich is part ial ly inserted in the tube 3 ,
and secured thereto by s et screw 9 ; the nut 6 , i s for l ock ing nut

7, in i ts proper pos i t ion . Th i s arrangemen t i s p rov ided to g i ve a
y ield ing pressure to the shaft 4 , wh ich supports the bracket 1 2
w i th the s tud 1 4 , on wh ich revo l ves the s inker bur 1 1 . B racket
1 2

,
i s secured to the shaft 4, by s ci ew 1 6 . The shaft has a rota ry

ad justment , and 1s adj us ted 1 11 and ou t by the n uts on the end of

the shaft. When a bunch gets in under the bu 1 , the Shaft al l ows

the bur to move back aga inst the spr ing . A fter the bunch has
passed the spr ing returns the bu r to i ts pos i t ion leav ing the need les
un inj ured . A t the top of the s tand on the offset d i rect ly o v er the
s inker bur , is supported the s tud 1 9

, wh ich is secu red to the

s tand w i th bol t 20, the hold ing dow n wheel 1 8, runs 0 11 s tud 1 9 .

The P res ser S tand F ig . 21 , supports the presser wheel , on

the outs ide of the need les , wh ich hold s the beards o f the need les
down over the yarn wh i le the l ander bu r ( ins ide) ra i ses the c loth
and l ands the s ti tches o n the beards .

‘

The presser s tand 1 , is held
in pos i t ion on the link w i th bol t 2 . The tube 3 , is held in pos i
t ion on the stand w i th the screw 4 . The shaft 5 , i s supported in
tube 3 , and the spring 6 , i s confined between the shoulder on the

shaft and the end of tube, and i s ad jus ted and set by means of lock

nuts 7 and 8 . At the inner end shaft 5 , holds the presser wheel
s tud 1 3 , w i th set screw 9. Th i s s tud is adj ustable up and down

and on i t runs the presser wheel .
Ins ide C i rc les . Ins ide the cylinder and above i t is the ins ide

plate or r ing , supported by four ribbed arms 1 , F ig . 22
,
and secured
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5 and al low ing the holder 6 , to be mov ed as des ired . I t can also

be adj us ted
'

in and out w i th the use of set screw 1 0 , and i s capable

of adj us tmen t up and dow n by means of the righ t and lef t screw
9 . On the end ofbur arm 1 1

,
i s the bu r 1 2 . When the w eb o f

cl oth i s 0 11 the mach ine the ins ide plate and ins ide bu rs are h idden
from s igh t . The bottom s t i tches of the w eb are looped o n the

need les o ne l oop to a need le.

Fig. 22 . I ns ide Circles As s embled and Parts .

Bu rs . Burs are usual l y made w i th bron ze bod ies ,“ though
other metals and compos i tions are employed by d ifferent makers,
o r for that matter by the same makers . The blades are of s teel ;

hardened and tempered in mos t ins tances , but often treated other
w ise as the s ty le of the bu r seem s to requ ire, o r the fancy ofthe
maker or kn i tter d ic tates . The bush ings are made of s teel , are

case-hardened and removable. The blades no t only d iffer for the
various funct ions they have to perform , bu t d iffer fo r the same
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Bu r s and Parts .
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employment accord ing to the ideas of the designer
,
kn i tter or

maker.

In s ide Bu r s have either a ‘

selfo i ler, or the bu r arms are pro

v ided w i th o i lers that '

do not requ ire replen ish ing for two or three
days or more. Th is is very

,

essential , for when the w eb is s tretched
from the need les to the take-up, the ins ide burs are on ly access ible
in some m ach ines after cu tt ing the w eb, and d iffi cu l t to get

at in any m ach ine. I n some mach ines the cylinder is set h igh

above the table to al low the kn i t ter to reach up under ins ide to

Back ing Bur .

clean and ad just w i th out cutt ing the w eb. I n some mach ines the
cyl inder is c l ose d oWn to the table, but other advantages are gained
by so do ing .

The Feed Bu r s must correspond w i th the gauge of the need les ,
and in many cases perm i t o f being changed to any des i red gauge
by remov ing the hub and pu tt ing in ano ther of the gauge requ ired.

So,too in many cases can the blades be removed in case of wear
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Bu rs and Bur Blades .
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and replaced w i th new ones . In the land ing and cas t-off burs the
w ings can be replaced when necessary .

The burs push the yarn in to and between the need les and in
other ways man ipulate i t un t i l i t i s c leared off the need les in a

w eb. The blades strike the yarn qu ick and s harp blows and con

sequen tly are a cons iderable fac tor in determ in ing the speed of

runn ing the mach ine.

The Backing Bar i s fo r l ac ing among the need les a th read

that appears m ain ly on the back of the w eb

and is therefore cal led a back ing yarn . Th is
s ide of the cloth i s napped to produceap ile
or fleece fabric , or i t may be left as i t comes

from the mach ine, as the fancy for a sty le

sugges ts . Napping w as done in former years
o n the kn i t ting mach ine co inc iden t w i th the
kn i tt ing by severing the back ing yarn and

brush ing ou t the l oose ends to produce a p i le
or nap

,
but w i th the adven t of the so cal led

$ 3fleece linec underwear, napp ing mach ines
were adapted to do th at work

,
leav ing the

kn i tting mach ine to do i ts leg i t imate work .

The u sual way of lac ing the yarn among the

need les i s to spring back al ternate need les

and l ay the yarn in front of them and beh ind
the others . Th i s causes more severe s train
o n the need les than o r d i n a r y kn i tt ing .

Another way ” of gett ing the yarn i nto the
need les is to bend the yarn so that i t may be
placed al ternately in fron t of and beh ind the
need les . The s tyle ofbur to accompl ish th i s
objec t has a plate, to wh ich in the press

p l aces , are h inged latches or s inkers wh ich
serve to hold back the yarn into the blade

One Lead , 36 Gauge ,

Actu al S i z e.

spaces in order to lay i t in fron t of the need les . A s tat ionary cam
on the s tand beneath the bur secures the open ing of these latches
to al low the yarn to en ter the groove in the bl ades , and the con
tac t of the need le pushes the l atches and the yarn beh ind them

in to the spaces . On reced ing from the need les the latches open
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and release the yarn . Th is bur puts in a loose back and reduces

the inward bend of the need les very cons iderabl y, though the fric ~

t ion S l igh t ly exceed s that ofsome other bu rs and Sligh t ly increases
the

‘

side
'

strain on the need les . -A clo Se s tudy of the rela t ions of

burs to the need les
,
and thei r ac t ion o n the yarn w i ll r eveal

Fig , 23 . Feed s .

much to the close observer and cannot fail to make the s tuden t a

super io r rk nitter .

flFee
i

d s . The large cy_linde1
°

.

- sho w n _m the
‘ cu t “ Feeds w i th

theprojecting col lar screws i s the needle cyl inder ; Thed irect ion
in which th is cyl inder turns is coun ter-“c l ockwise. Bes ide the

cyl inder and above it is the ins ide r ing on wh ich are the gripes .
The cen ter or vert ical shaft is seen project ing up th rough

,
the

center .
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A Feed is a group ofburs and wheel s necessary to the forma

t ion of a complete s t i tch , whatever that st i tch may be. Beg inn ing
at the r ight near the top of F ig . 23 and go ing coun ter-clockw ise
around the cy l inder, the cu t shows a plain feed A ,

a s ingle p l ush
feed B , and a doublep lush feed C . The pla in feed makes the
common kn i t s t i tch . Ord inary, or flat kn i t t ing i s made w i th th is
feed . The pl ush feeds make what is cal led back ing cloth ; that is ,
a kn i t c lo th w i th an ex tra th read looped into the back ofthe c l oth .

Th i s thread when napped makes a fleece fabr ic . The face yarn is
general ly of cotton . The c loth is cal led s ing le p l ush o r double
plush accord ing as o ne j:o r two face yarns are employed to make i t .
A lmost anything that Fan be spun in to yarn may be used fo r back
ing

,
such as geats hai r, camels hai r, etc. P lush c loth kn i t after

such fash ion 1s used fo r cloaks and overcoats , horse blankets , buf

falo robes , etc., as well as underwear.

The P lain Feed
,
A , F ig, 23 , a good i llus trat ion of which is

shown 0 11 page 60, requ i res th ree burs , a hold ing-down wheel , and
a presser wheel . The holding-down wheel is the larges t ofthe
group . Rightunder the hub of the hold ing-down wheel is the
s inker bur ; next comes the p resser wheel on the outs ide of the

need les and the lander bur 0 11 the ins ide of the need les nex t the
cast—off bur wh i ch ra i ses the s t i tch off the need les . Somet imes

when economy of space is des irablefa s ingle l arge ins ide '

bur is
mployed ins tead of tw o burs .

Kn i t t ing mach ines are u sually furnished wi th fou r feeds to a

cylinder
,
bu t more feeds may be employed ex cept o n smal l s i zed

cyl inders . The product ion of a machine is proport ioned. to the

number offeeds .

S ingle P lush Feed ; S ingle plush i s p la in kn i tt ing w i th a

yarn looped in each cou 1 se of pla in st i tches; AS i t is us ual ly made
it is l ooped I II one s t i tch , then sk ips tw o s ti tches 0 11 the back, and
is then looped m another s t i tch and so on, thu s m ak ing th is yarn
appear on the back of the cl oth almost ent i rely . The S ingle plush
feed is essentiallyi the samea s the pla in feed , ex cep t that a back ing
bur and acleari ng bu r

"

are employed i n add i tion to the burs used
i n the pla in feed . The back ing bur cannot carry the yarn down
far enough on the need les, so the clear ing bur is employed to as s is t
i t, just as the cast-offbur ass is ts the l ander .

The feed , shown in F ig . 23 nearly
.

oppos i te the plain feed, i s
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a s ingle plush feed B . Tak ing the burs and wheel s in the order
in wh ich they properly come they are as foll ows

1 . Hold ing-down wheel .
2 . Back ing bur .

3 . C lear ing bu r .

4 . S inker bur .
5 . P resser .

6 . Lander bur .

7 . Cast-offbur .

AS the h old ing-down wheel has to

cover th ree
"

burs ins tead ofo ne as in the
pla in feed i t shou ld be larger than that

requ i red for a pla in feed ; on the other

hand the large hold ing-dow n w heel w i l l
answer for a plain feed .

The back ing bur and the clearing bu r
have to be held on to the s tud by a nu t ,
as shown in this cu t

,
as the tendency o f

the work is to l i f t them offthe s tud . The

backing yarn is fed i nto the bur by the

gu ide show n . Somet imes the clearing bur
is supported by a bracket secured to the

back ing stand . A flat p r e s s e r is al so

shown , bu t ei ther the large round presser
shown in the plain feed o r the small round
presser shown in the double plush feed
may be employed .

A Double P lu sh Feed F ig . 23
, C ,

m ay
be made from a s ingle plush feed by sepa
rat ing the s ingle plush feed in the m idd le
1nd inserting a s inker bu r

,
presser . and

lander. I t i s then necessary to u se another
hold ing-down wheel on the orig inal S inker
stand ; the added s i n k e r pu ts in what One L9 3 3 7 Gauge

is c a l l e d the bind ing th read , and the
ACtu al S i z e '

presser and lander are to place i t on the beards of the need les .

As before s tated the product ion of a machi ne i s proport ional to
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the number of feeds thereon , bu t i t i s not good prac t ice to crowd
in as many feeds as the space around the cy l inder w i l l perm i t .
In such cases the on ly space at wh ich needles

'

maybe removed and

replaced is at the s top mot ion , and a smash l ocated at any other

18

B
If I 7

Fig. 24 . S top Mo ti o n As sem bled and Parts .

place must be moved around to that po int, thereby makinga bad
matter worse. Another objec t ion agains t crowd ing in too many
feeds to a cy l inder i s that more breaks , bunches , smashes , holes,
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etc .,
appear in proport ion to the increased number of feeds , caus

ing an increased number of stops . E very s top lessens product ion .

A certa in number of s tops w i l l s oon offset the increased produc
t ion of. one of .

the feeds, therefore, i t is a matter o f j udgmen t of

how many feeds may be profitabl y employed —s tops , qual i ty of
yarn and fabr ic being cons idered .

Th e S to p Mo t i o n is an arrangement for au tomat ically s top
p ing the cyl inder when a hole'

in the w eb appears or an accumula

t ion of yarn occurs in the need les , and a ids very material ly in
prevent ing a lo t of bad c loth and a good many need le smashes .

On a
'

two-cyl inder frame each cyl inder i s d r iven w i th a separate

bel t, to each of wh ich is appl ied a Sh ipper for conven ience in start
ing

'

and s topp ing each cyl inder and i ts take-up, separately .

When these holes i n the c loth or bunches of yarn in the need les

appear, the s top mot ion is so arranged that the sh ipper is made to
act on the bel t , Sh if t ing i t from the t igh t to the l oose pul ley and

qu ickly s topping the cyl inder . The s top mot ion is supported o n

a l ink secu red to the outs ide c irc le in a l ike manner as the s tands .
F ig. 24 Shows deta i l sketches of parts, and an assembled cu t of

the Ho lt s top mot ion . Number 1 is the s tand secured to the link
screw bolt 2 . In th is s tand is inserted the bea r ing 3,

\

wh ich also
prov ides a shou lder ; between i t and a p in th rough the round hole
shown in the Sp ind le 6

,
is confined a sp i ral Spr ing . The handleo

bar 1 3
,
after being adj us ted to i ts proper pos i t ion , is secured to

the sp ind le 6 , w i th i ts set screw 1 4 . A t the end of the hand le
bar is inserted the finger o r feeler 1 5 , made very sens i t i ve by

act ion of spr ing 1 6
,
ins ide of the hand le-bar d i rectly beh ind the

feeler o r tel l tale. Just beneath the feeler and attached to the

hand le-bar by screw 20, i s the part 1 9. When the sens i t ive finger
1 5

,
finds a hole in the w eb, or the feeler 1 9, encounters a bunch

ofyarn o r fly in the need les
,
sp ind le 6 , i s rotated enough to d isen

gage the lever 22, wh ich i s s upported at the end of the adj us table

Shaft 21 . The act ion of the lever 22, releases the sh ipper wh ich
by action of a spring is forced back

, and by i ts connec t ions
shi fts the bel t, thereby stopp ing the cy l inder . When the t rouble

i s remed ied the tel l tales 1 5 and 1 9 , are thrown in to pos i t ion aga in
wi th the hand le 0 11 1 3 . the lever 22 ad jus ted and the cyl inder is
aga in ready to s tart .
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S peed . Such a var iety ofc i rcums tances are attendan t in the
process of kn i t ting a fabric that no hard and fas t ru le for speed

can be dev ised . Though exceed ingly short, some in terval of t ime

is requ ired for the easy and perfec t format ion of th e s t i tch o n the

need le. Wool, m ix tures and
'

o ther soft yarns cann ot be kn i t ted
w i th the need les runn ing at the h ighes t rate of Speed , because

they are likely to break before the s ti tch i s formed . O 11 the other

hand the hard tw is ted yarns for balbriggans may be kn i t at the
h ighes t Speed because they are strong , and capable o f sustaining
the s train and the qu i ck . sharp blow s of the blades of the burs

push ing , and at h igh speed fa irly s trik ing , the yarn between the

need les in sharp bends . Before the yarn reaches the need les it

l ies s traigh t across the bu r spaces from one blade to another . The

need le enter ing the space presses the yarn back between the blades
d raw ing i t over the enter ing blade unti l the fu l l depth o f the s t i tch
i s obtained , wh i le al l the t ime, the yarn meets w i th the res is tance
caused by the blades mesh ing in to the need les beh ind i t . Th i s is
what i s termed stress on the yarn . The face yarns employed in
mak ing pl ush are general l y very s trong, and 0 11 them comes the

princ ipal st ress ; but so many burs and wheel s are employed 0 11

th is sort o f w ork that a smash at h igh speed wou ld prove al together
too ser ious to take the chances of the fas t runn ing that the

s trength of such yarn would perm i t .
Common pract i ce is to run a 20-inch cyl inder betw een 40 and

65 turns a m inu te. Th is corresponds to a need le speed of from
21 0 to 340 feet per m inu te. The fol low ing table of speed r epre

sents some cus tomary Speeds

Gauge . Rev o lu tio ns .

Greater speed than th is can ,
however, be atta i ned when al l or

m os t of the cond i t ion s are favorable thereto . The mach ines are

geared so that the need le speed is approx imatel y constan t for al l
s izes of cyl inders ; that is , i f the mach ine is belted properly for a
20-inch cylinder i t w i ll be r igh t for al l other s izes of cy l inders .

I t is also geared so that for one turn of the receiv ing shaft a 20
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The cyl inders are selected accord ing to the s izes of the gar
men ts to be made. The fol low ing table is for Spr ing woolen under
wear weigh ing abou t s ix pounds to the dozen garmen ts

S ize of Cylind er .

Fo r S h irts . Fo r Draw er s .

S TARTING UP AND ADJUSTING.

S ett ing Trick Need les . Remove the need le plates . See that

the tricks, both vert ical and horizon tal
,
are free from corros ion o r

d irt wh ich wou ld keep the need les from go ing into pl ace ; or from
o i l

,
wh i ch would work up onto the need le and s treak the cloth .

P lace the need les i n pos i t ion ,
replac ing the need le p lates as each

plate space is fi l led . Take care to p lace the plates so that the

need le neares t each end of the plate i s securel y held . When all

the need les are in pos i t ion adjus t a s t iff w ire po in ter from the i 1i

s ide plate or hear t to the need le l ine and plyer the need les so that

they stand hori zon tal ly , and so that al l just touch the end of the

po in ter when the cy l inder is revolved .

S etting Leaded Need les . Remove the need le plates and see

that the verge (the part where the leads bear) is free from corro

s ion
,
gum and o i l . Lay the leaded need les ou t alongs ide on a

board in rows , hav ing the beards uppermos t . Put o ne plate in

pos i t ion bu t leave the screw loose. P ick up as many leaded

need les as the plate w i l l cover, place them between the verge and

the plate, rather lo w down, and then press gen tl y on the cap .

They should r ise eas i l y in to l ine. Screw the cap down gentl y and

then square the end leads wi th a smal l square placed 0 11 the ledge

of-the cyl inder (the part wh ich supports the plate) . Tigh ten the
screws enough to keep the leads from t ipp ing . Replace the nex t

7 0



KN ITTING.

plate place the need les as before
,
press ing them agains t the pre

ced ing lot so that no spaces are left between the leads . Square

the ex po sed
'

end of th is lo t of need les . Repeat th i s around the

cyl inder. The l as t plate cannot be sq uared bu t the first lo t w i l l
keep them from t ipp ing. _I f a space is left, i t may be necessary ,

in order to fil l i t , to cas t a l ead w i th o ne need le and file the

superfluous lead away . I f the space is less than hal f a lead , loosen
al l the plates s l igh t ly and beg in t igh ten ing on the S ide oppos i te,

Meth o d of Setting Tr i ck N eed le.

tapping them gently and approach ing the space from both s ides .
Th is shou ld c l ose the space. Very l i t tle ‘

plyer ing shou ld be

necessary

Bu r and Wheel Ad j us tm ent . The func tions of the burs

and accessories i n formi ng the s t i tch shou ld be thorough ly u nder

stood before attempt ing to set the mach ine. Briefly, they are

these : As the need les revol ve, the cl o th wheel o r cam presses the

o ld st i tches (looped on to the need les to s tart w i th) down to the
lowes t exposed port ion of the need le, and holds them there wh i le
the s inker bur runs the yarn up under the beards of the need les

and wh i le the presser wh i ch fol lows the s inker c loses the beards
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at the presser, the cloth wheel o r cam releases the o ld s t itches
gradual ly

,
al low ing the lander to land them o n the po in ts of the

beards . The cast-off fo llows the lander and cas ts the o ld s t i tches
c lear of the need les .

S etting th e Bu rs . Div ide the need le l ine into as many

parts as there are to be feeds four is the conven t ional number

Plain Feed , and Ins i de Cylinder.

leav ing room on the fron t of the m ach ine for the s top m o

t ion
.
These d iV 1s i o ns may be marked by sett ing the cast-offs ,

prov is ional ly
,
plac ing the firs t o ne j ust before the s top mot ion ;

i .e.,
so that the need les when in m ot ion reach the cast-off before

they do the s top mot ion . When the need le l ine has thus been
d iv ided , fin ish the sett ing of the firs t cas t-off . The w ings shou ld
reach from bel ow the beards of the need les , bu t no t to the base,
up a l i t tle above the heads of the need les , and should run w i th no

back lash . I f the bu r has back lash ( is loose) t ip i t forward, thus
b ind ing i t Sligh t ly. The ideal pos i t ion is that i n wh ich the bur i s
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tigh t enough to cas t offthe s t i tch even ly w i thout in terfer ing w i th
the need les, and yet not so t igh t as to pu t unnecessary s tress on
the need les, thus work ing them in the leads or tri cks . O ccas ionai
s lugs in the yarn must be taken in to accoun t in th is cons iderat ion ,
as s l ugs are more d ifficu l t to cas t off than the ord inary yarn . The

bur shou ld come far enough through the need les to even the new

s t i tches in the heads of the need les as the o ld s t i tches are cas t off
,

yet not so far as to put undue s tress on the s t i tches , thus break ing
them and mak ing holes .

Lander . The l ander is set j us t ahead of the cas t-off. The

blades Should reach as low as poss ible w i thou t strik ing the cy l inder
or leads , and Shou ld carry up far enough to l and the s t i tches a
l i ttle above the po ints of the beards . I t shou ld be l oose enough
in the need les to run w i thout work ing the need les , bu t not so

loose that the en ter ing blade w i l l st rike the approach ing need le,
thus cu tt ing the yarn or bend ing the need le. It i s good prac t ice
to leave enough space between the l ander and cas t-off to perm it
tak ing the cas t -off from thestud in order to clean or repai r i t .

C lo th W h eel. The c l oth wheel or cam i s set j ust ahead of
the lander so that the o ld s ti tches wi l l be held down un t il the
lander ra ises them . It shou ld carry the o ld s t i tches down to the
base of the need le, but w i thou t pu tt ing undue s train ei ther 0 11

the c loth o r on the need les at the fron t edge of the w heel or cam .

S inker . The s inker bur is set in the need le Space covered
by the cloth w heel , far enough from the fron t of the wheel to

make sure that the o ld s t i tches w i l l be carried down before the
s inker is reached and far enough from the back edge of the c lot-11

wheel to leave room between the s inker and the lander for the
presser. The s inker shou ld be set w ith the upper part of the en

tering blade incl ined toward the head of the approach ing need le

that is to say , i f the need les are mov ing from left to r igh t
,
the bur

shou ld be t ipped from righ t to left , and v ice-versa. The ex ten t to

wh ich the bur Should be t ipped is dependen t on the fo l low ing eon

s iderat ions I n the firs t place the s inker blade is general ly a deep
blade, and but l i ttle t ip is poss ible wi thou t interfer ing wi th the
need les

,
wh ich

,
of course, sh ould be avo ided .

Aga i n, the yarn is looped under the beards by the blades of

the sinker and in th is process the blades have to crowd the yarn

7 3
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between the need les, and a cons iderable amount of force i s re

qu ired to do th is . The force i s supp l ied by the need les to the

bur and in do ing so the need les bend a l i t tle, al low ing the bur

blades to fal l s l igh t ly beh ind their normal pos i tion and mak ing
interference l ikely from th is cause. No w , the pos i t ion of the bur
to be sough t is that in wh ich the yarn w i l l be s urely placed under
the beards , l ooped to the requ i red depth , and carr ied wel l up in the
heads o f the need les , w i th the least s tress 0 11 the yarn and o n

the need les and w i thout in terference w i th the need les . I f the bur

i s t ipped too much , i t Works the need les ex cess ivel y and is l ikely
to cut the yarn . I f n o t t ipped suffic ien tly , i t interferes w i th the
need les and p i cks offthe beards .

P res ser . The presser should be Set to hold the beard s c l osed

as the s t i tches are being raised over them .
.Th is space is j us t a

l i ttle ahead of the cen ter of the lander . Space mus t be left be
tween the presser and the l ander bl ades to all ow the ri s ing s t i tches
free passage, otherw ise, they w i l l be cu t . When hard tw is ted or
w iry yarn is u sed the flat presser is frequen tl y used and is made
l ong enough to cover al l the beards betw een the s inker and the

lander, thus keep ing the yarn from dropp ing ou t of the need les
unt i l caugh t by the old s t i tches .

Th is completes the sett ing of one pla in feed . The other
feed s are set in the same manner. Before s tarting the mach ine all

bear ings should be lubricated and o il cups fil led .

S tar ting Up . To s tart the mach ine take a tube of kn i t fab
r ic

,
preferably of about the w id th of the fabric to be made, and of

the same or finer gauge, pass i t over the take-up ro l lers so that it
w i l l be rol led up when the take-up is in ac tion , th row ou t the rat

chet so that the fabric may be d rawn down , and d raw it down over

the Spreaders so that by s tretch ing i t a l i ttle i t w i l l reach the

need les . Then th row in the ratchets in order that the fabri c w i l l
not descend further . Select the need le Space that is frees t from
obstruct ions , general ly the s top mot ion space, and press the fabric
near i ts edge down over the need les un til the beards catch and

hold i t from com ing off. Beg in put ting the fabric on near a

s inker bur and con t inue in the d irect ion oppos i te to the d irec t ion
of rotat ion .

Th read ing . When the ava i l able need le space i s fi l led , take
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a bobbin of the yarn to be used, place i t on i ts rack d irec tly under
the screw eye neares t the s inker s tand , pas s the yarn up th rough

th i s eye, then th rough the ou ter end o f the gu ide and finally

through the inner end . The yarn shou ld be del ivered -

as near to

the bur as poss ible, and a little abo v e the n ibs . Th is necess i tates
plac ing the inner end of the gu ide c lose to the bu r and the need les,
but care should be taken that i t is no t so c l ose that a sl igh t pu l l o n
the yarn or a bunch 0 11 the need les w i ll pul l the gu ide aga ins t the
bur

,
caus ing i t to d rag and break need les . A fter th read ing the

gu ide, draw the s inker bur back , pass the end of the ya rn around i t ,
and let the bur com e back in to i ts pos i t ion . Ifthe edge o f the fabric
is ragged i t shou ld be trimmed w i th shears

,
otherw i se the s inker

w i l l p ick up these ragged edges and break need les . I n any case,
the mach ine shou ld be t urned gradual ly to avo id p ick-ups , Tu rn

unt i l more exposed need les are ava i lable, and con t inue p utt ing on
the fabric . If the first feed i s properly s et, the 0 1d fabric W111 be
clear of the need les after leav ing the cast-off, but w i l l be held to
them by a new l oop o n each need le. When these new s t i tches
approach the new s inker, thread i t as wi th the first

,
and so on

around .

Ev i ls to Lo ok fo r and Rem edy. When the fabric is on al l
the need les , turn the cyl inder once or tw ice by hand and then ex

am ine the new s t i tches . It w i l l general ly be found that in some

cases one s t i tch stradd les tw o '

need les, mak ing a drop s t i tch effect .

Hold down the fabric at th is place,press down the beard o f o ne of
the need les and let the s t i tch off of that o ne. A t the nex t bu r

the s t i tch w i l l form properl y . I f the s inkers are not s et deep

enough the s t i tches w i l l be too t igh t and w i l l break . Ifthe press

ers are no t press ing enough the need les w i l l l oad up, that is to say ,
two or more s t i tches wi l l be left 0 11 the need le. Th is w i l l occur
even when the pressers are deep enough , i f some of the need les

are bent inw ard . I f the cast-off is too h igh i t w i l l break the s t i tch
in casting off . If i t i s to o low

,
i t w ill not even the s t i tch in cast

ing off and the , fabric w i l l no t l ook wel l . Remedy al l these

defects and see that every th ing is runn ing free and the take—up
i s work ing properly , before pu tting 0 11 the power ; and in put ting
on the power , let i t be for hal f a tu rn at a t ime, and keep ear and

eye alert for trouble. A ben t n eed le o r a ben t blade, a rough
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bear ing , a m ispl aced gu ide, a bobbin k i cked ou t of place any

o ne
of many li ttle th ings may let the fabr ic off the needles or

br
e
ak a lot ofneed les i f caut ion i s no t used in start ing . I f hal f a

t
u
rn w i th power d iscl oses no t rouble, t ry a whole turn or more,

f
eeling the fabri c frequently to make su re that i t is being taken
up

prop
e
rly

. If the tens ion i s too severe i t w i ll final ly pu l l the
fabri c r igh t offthe need les , and i f i t i s n o t enough , the push-downs

Tr ick Needle Fr am e .

cannot keep i t clear of the s inkers and a smash w ill resul t .
After runn ing up a l i t tle fabr ic , s top the cyl inder and look

for defects . A h igh beard wi ll make a l ong s t i tch , or a tuck . A

b
e
n t

need le w i l l make a l ine. Need les out of line w i ll make a

v
e
rt ical streak of t igh t o r l oose s t i tches accord ing as the d isplace
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m
e
n t is inward or outward . A short need le w ill make a line.

P l yer o r remove defect ive need les .

Tr ick Need le Sto ck inette Fram e , Ch ain Tak e
-Up Dr ive.

Ev en ing th e S titch . The st i tch should be evened by mark

ing each yarn one foo t from the gu ide, turn ing the cy linder
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Slowly, noting wh ich marks reach the gu ide fi rs t, and shorten ing
the correspond ing st i tches o r lengthen ing-t he others accord ing to
the weigh t of fabr ic desi red. Con t inue th is un t i l all the yarn
feeds al ike.

Ad j us ting the S to p l
‘

lotio n . Before lett ing the mach ine
run w i thout watching, the s top motion shou ld be adj usted so that
the feeler w i l l en ter. a h ole and stop the mach ine. Some s top mo

t ions have a waste claw . Th i s shou ld be adju s ted near to the

need les to catch bunches or th read that s tay on the outs ide of the
need les . The stop mot ion spr ing shou ld be adjus ted as l igh t ly as
poss ible w i thout m ak ing i t s top the cyl inder unnecessar i ly .

“

I f the
Spring is set hard i t w i ll enlarge the holes and somet im es bend the

needles at the same t ime.

P lating. P lated work has o ne kind of yarn 0 11 the face (the
ins ide when on the mach ine) and another k ind ofyarn on the

back . I t m ay be made by us ing a gu ide w i th two sets of holes to
accommodate tw o d ifferent yarns , the face yarn being the upper

o ne as del i vered to the bu r . O f cou rse when two th reads are

used each shou ld be equ ivalen t to abou t hal f the weigh t of the

S ingle thread used for fabric of the same weigh t and gauge.

A better w ay of plat ing is to u s e two s inker burs to each

feed and del iver the face th read to the firs t s inker in order of rota
t ion

,
mak ing the s t i tch of th i s bur l onger than that of the fol low

ing o ne. The d i fference in s t i tch depends on c ircumstances , bu t
from 1

” to the foot to 1
51

” to the foot i s usua l . P lated work w i th
two burs has some marked advan tages over S ingle thread work .

A n ice appear ing garmen t may be made w i th expens ive s tock in
the face and cheap s tock on the back . The sinker burs d iv ide
the work between them and make an evener s t i tch and are less

l ikely to overreach than when one bur puts i n the yarn . The

fabri c i s general ly stronger, hav ing two th reads i t is durable and .

i t run s wel l , and i f a yarn breaks the fabr ic does n o t leave the

need les as i n S ingle th read work .

Cut Pres s er Wo rk . Des ign ing for the kn i tt ing mach ine i s
analagous to des ign ing for the l oom . I t is obv ious from the fore

go ing that i f fou r feed s and fou r d ifferen t colored yarn s are used .

the fabric w i l l be s triped horizontal ly in a pat tern contain ing the
four d ifferent colors , and th is pat tern w i l l repeat itself at every
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revol ut ion of the cy l inder . By increas ing the number of feeds,
the w id th of the pattern and the number of colors may be increased .

From th is and from the cons truct ion of the mach ine i t is eviden t
that changes in the yarn effect the fabric hori zon tal ly o r across its

Ano th er Type ofLeaded S pr ing NeedleMach ine. Overh ead Take-Up Dr ive.

S tand s Fastened to Bed ofTable.

length , and that vert i cal or lengthw ise effec ts mus t be caused on

ind iv idual need les , for the fabr ic rises vert icall y from the need les .
No w , suppose that the cyl inder is set up w i th bu t one feed ,

th is feed hav ing a round presser
,
and suppose the presser has been

80
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n icked on a m i l l ing mach ine so that the n icks correspond to the
need les and so that each succeed ing need le comes to each s ucceed
ing n ick . The resu l t w i l l be pla in fabric jus t as i f the presser
were no t

'

n icked , bu t the presser wi l l make a certain number of

revolu t ions to each revolut ion of the cyl inder . Suppose that the
cyl inder has 6 00 need les and the presser has 1 00 n icks then the
presser w i l l revol ve 6 t imes to one revolut ion of the cyl inder.
No w suppose one n ick is fi led deeper than the others so that the
need le wh ich en ters i t is not pressed . Then every hundreth
need le w i l l not be pressed , and at every tu rn of the cyl inder a
tuck s t i tch w i ll be left on each of these s ix need les . I f th is were
al lowed to cont inue each of these s ix need les would lead up and

break, fo r a new s ti tch w ou ld be placed under the beard at every

turn , and not being pressed off, would be retained there. The

tuck s t i tch i s des i red in order to get a vert ical effect in the cloth .

Poss ibly one tuck is requ i red , o r tw o o r th ree, as the case may be,
but

‘

it i s not des irable to inj ure the needle, so a t intervals th is
must be pressed off . I t m ay be done i n two ways , ei ther by add ing
another feed w i th a pla in presser, o r by remov ing or add ing a

need le. Suppose that another feed w i th a plain presser is added .

Then every hundredth need le w ill have a tuck st i tch as i t passes
the cut

"

presser and al l the need les w i l l be pressed at the nex t feed .

The res ul t w i l l be a fabric in wh i ch every hund red th s t i tch in

everyother cou rse i s tucked . These tuck sti tches w i l l occur in a
vertica l l ine at every hund red th need le . The w id th of th is pattern
is 1 00 and i ts heigh t is 2 .

The pattern is 1 P ress 99 Sk ip 1 Cut
.

P resser .

1P ress 1 00 P l ai n P resser .

I f the pla in feed i s removed and the orig inal cu t presser feed
is used, th is w i l l load up every s ix th need le. I f o ne need le, ho w ‘

ever, is removed, then at every tu rn of the cyl inder the sk ip-cu t
w i l l s tep o ne need le ahead , that i s to say , o ne need le farther

around the cyl inder in the d irection of rotat ion . The need les that

were sk ipped at one revolut ion w i ll ' be pressed the nex t revolu t ion
and theituck. s t i tches Wi l l take a d iagonal course of approx imatel y

incl ined to the left , upward , as the fabr i c is v iewed 0 11 a ma

ch ine that turns from left to right (ant i—cl ockw ise) . I f o ne need le

had been added ins tead o f removed, the d iagonal would have been
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Mer ino Fabr ic, S lightly Brush ed .
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th read or two th read . The word s ingle or double appl ies to the
face and not to the back ing . If the back ing th read were a ma
ter ial that w ould k ink and cu rl after kn i t ting

, the mater ial wou ld
be astrachan , or bouclé c loth

'

On the kn i tt ing mach ine the back ing is pu t in to the fabric by
lac ing i t among the need les before the face th read or th reads

,
i f

tw o are used , are lo oped under the beards . The back ing is not
placed under the beards and does no t go there. Suppose the ma

Fo ur Cylinder Sleever.

ch ine i s set up for flat work and w i th on ly o ne feed ,
for s implic i ty.

A l so , suppose that the one feed has been runn ing and mak ing
clo th . Now suppose that a comparat ively heavy but l oose spun
ya1 n i s taken , and beg inn ing j us t ahead o f the s inker , where the
fabi ic 1 s held down , 1s laced 1 11 f 1 on t of o ne need le and 1 11 back of

the nex t two and so on
,
work ing from the S inker bu r . S uppose

that th is yarn is p ressed down to the base of the need les
,
so that

84



the s inker w i l l no t p ick
i t up

,
and that the cy l

inder i s S lowly turned

in o r d e r to get more
need le space in wh i ch
to l ace the back ing . I f

th i s 1 s done the fl at fab
r ic w i l l ‘

be t ran sformed

to s ingle p lu sh .

I t w i l l be not iced
that the three requ is i tes
to make t h e changes

were space in wh ich to

l ace the back ing on the
need les ( for the fabri c
must be held down be

fore the back ing can be
placed in) means of lac

ing the back ing th read ,
and means to carry the

back ing - thread d o w n

clear of the S inker . To

get the space the push

down m u s t be long

enough or o f suffic ien t
d iameter t o g ive t h e

space, a n d the s inker

and presser shou ld be

set pretty well back in

respec t to the push-down .

To lace the back ing in
the need les a bur s im i lar
in Shape to a

'

s inker is
u sed , bu t l a r g e r and

w i th a deeper n ib and

the reverse angle . Th i s
bu r is blocked s o the

need le w i l l be pushed

KN ITTING.

Clo th :Wo o l Back ing ,
Buffalo Robe.
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back at interva ls and the back ing w ill be placed in fron t of the
need le so pushed ‘back and back of the other n eed les . Th is bur
w ill no t carry the back ing do w n far enough to clear the S inker, so
a clear ing-bu r is pu t between the back ing-bu r and the s inker . The

clear ing-bur i s l ike
.

the cast off, on ly being 0 11 the outs ide of the
cy l inder i t works downward ins tead of upward . A combinat ion
of th is k ind—a back ing and c learing-bur preced ing a pla in feed
—makes a S ingle pl ush feed . Of course, as many such feeds

may be u sed as the cy l inder space w i l l al l ow .

To make a double pl ush feed , remove the casteoff from the

s ingle plush feed , and bring another complete flat feed up cl ose to

the S ingle plush feed . Wi th th is arrangement the back ing th read
is brough t up to the 1 heads of the need les between the two feeds

and is held there by the fi rs t face th read wh ich is cal led the

b inder, because i t binds the back ing . In double plu sh the back"

ing does not Show o n the face as in s ingle pl ush .

Type of Engli sh Fram e.
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LATCH NEEDLE RIB KNITTING MACHINE WITH REVOLVING CY LINDER

AND AUTOMATIC CHANGE FROMPLAIN TO TUCKED STITCHES

Nye Tredick Company



KNITTING.

P A R T I I .

LATCH NEEDLE KN ITTING .

Latch-Need le Kn itt ing has been explo ited to a much greater

extent than has Spring-Need le Kn itting . It enters into the manu
facture of almost every l ine of knitted goods , is a leader in the Stock
ing industry , and nearly , i f not quite so , in the underwear mil ls .

S in ce the time ofWalter Aiken ,
l atch need les have been used in

various posi tions to make fabrics ofa great variety of stitches “

; and

in d i fferent systems
,
as the Lamb

,
Heginbo tham ,

and Leighton .

Since the invent ion of the dial p late for suppo rt ing a series of

need les
,
horizo ntal to and in con junction with the verti cal need les

in the cylinder
,
latch-need le ci rcu lar frames have been uti l ized to

a great extent i n the production of al l kinds of kn itted wearing ap

parel , outer as wel l as under garments . For kn itt ing fabri cs for

underwear
,
or more specifical ly shirts and d rawers , latch-need le

machines may be class ified as Flat or Straight, and Circular .

LATCH NEEDLE CIRCULAR MACHINES .

The circular machines may be d ivided into three classes .

1 . Th e Rev o lv ing Need le Cylinder in wh ich the need le

cylinder
,
need le d i al

,
take-up , and fabri c revolve (or stri ctly speaking,

rotate); the cam ring
,
cam d ial plate, and bobbin rack remaining

stationary .

2 . Th e S tatio na ry Need le Cylinder in which the cam ring

(to which are fixed the verti cal need le actuating cam d i al

plate (to which are fixed the cams for actuating the horizontal or

radi al needles), bobbin rack ,
and cross bar revolve ; the need le cyl inder,

need le d ial
,

'

take-up,
and fabri c remaining stationary .

3 . Th e Flat Head C i rcu lar Mach ine in which the need le

plate or d ial is located outs ide ofthe need le cylinder .

Each type of machine may be subd ivided into Plain and Auto

matic.

8 9
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F ig. 25 F abr ic fo r S h aped Go o d s . Knit o n Autom aticMach ines .
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F ig. 26 . One-and -One P lain S titch . Fabr ic s ligh tly s tretch ed . All th e N eed les i n bo th
Cylinder and Dial.
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F ig . 27 . Tw o -and -Tw o S titch . E v ery Th ir d N eed le o u t ofbo th Cylind er and Dial.



KN ITTING

10 inches at its greatest o r outs ide d iameter . In most cases
,
the cam

surface measurement wi ll give a read ing o ne-quarter inch larger than

the o ld system
,
thus , a 4i -inch machine (modern method) would cor

respond to a 4—inch machine by the o ld measurement .

Rib Kn itting i s done on a machine hav ing tw o sets ofneed les ,
o ne forming the back ofthe fabric

,
the other forming the face. When

the tw o sets of need les form
,
and cast offcompleted loops at every

feed o n the machine
,
the

’

fabr ic i s called a plain r ib
,
each need le

showing a d istinct longitud inal wale or r ib
,
both o n the inside and

o n the outside of the fabri c .

The fo rmation ofthe stitch in rib—kn itted goods d iffers from

that of flat goods in its pri nciple
,
the effect being produced by revers

OLD WAY
,
NOMINAL suz a

NEW WAY
)
NOMINAL S I" E

F ig . 28. Meas u r em en t o fKn itting Mach ines .

ing the stitch . Theneed les are so arranged that every alternate row

in plain-rib Work is reversed (Fig . thus making both sides al ike .

Ribbed work requ ires two banks of need les ; the function ofthe second
bank being to pul l and loop the yarn in an oppos ite d irection , thereby
producing a th i cker and more elastic w eb.

Useful mod ifications of plain-rib fabri c are often obtained by
varying the movement over the cams ; of o ne or both sets ofneed les

by leaving o ut certain need les in o ne o r bo th sets ; and by a combina
tion of these exped ients , as shown in Fig . 30 .
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S i x -and -Tw o P lain Rib.
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Fig. 31 . One-and-One Tuck S ti tch .
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In knitting by hand ,
a latch need le w i l l kn it , tuck or purl the

stitch . When kn itting the stitch , the need le takes a new loop of

thread and casts offa loop onto it , forming a completed stitch . When
tucking the stitch , the need le takes the new thread i nto the hook but

does not cast offthe partly formed stitch. When purling, the need le
neither takes the new yarn nor casts offthe o ld loop , but retains the
stitch previously made by it .

The most commonly used ofthese mod ifications of the plain-rib
st itch are the tuck stitch ,

variously cal led half-card igan , royal rib o r

sweater stitch , and the tuck stitch known as the card igan stitch .

Th e Half=Card igan , o r Royal Rib S titch (Fig . i s usually
made by projecting the need les of the inside set no t quite far

F i g. 32. L atch N eed les .

enough on alternate feeds (or if a single-feed mach ine, o n alternate
revolutions) to cast off the partly formed stitch o r loop in the latch

over the end ofthe latch . As the latch cannot close with the stitch

o n it , the loop, instead ofpassing offwhen the need le i s d rawn in by
the stitch cam, sl ides back into the hook ofthe need le and i s retained

with the new loop which is taken by the need le. The other feeds are

kn itt ing plain , and ofcourse cast offthe tucked loop with the other ,
making o ne complete stitch fo r each tw o feeds . The need les ofthe

outside set are knitt ing plain , but tw o ofthe loops m ade by them are

tied together byone double lo op ofthe inside needles, widening and
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th icken ing the fabric without destroy ing the characterist ic elasticity
ofrib goods .

Th is i s the method commonly used for shap ing lad ies’ under
wear

,
the machines being made to automatically change the position

ofcams to make the bust and skirt o n the royal rib , wh i le the waist ,
band and cuffs are o n the plain stitch .

’

(See Fig . Sweaters
,

also
,
are made with the body a hal f-card igan stitch ; and neck ,

tai l
,

cuffs
,
etc.

,
a plain rib

,
or some fancy stitch .

The Fu ll Card igan
°

s made l ike the half-card igan
,
on the

inside need les ; but in add ition , the outside need les are also tucked

o n each alternate feed . The tw o sets of cams are arranged so that

o n the feeds , when the inside need les are tucking, the outside need les
w i l l cast off, and v ice v ersa. This gives a larger

,
looser fabric than

even the half card igan , and i s used extensively fo r card igan jackets , etc .

It is customary to speak of the tuck st itch
,
but the need les do not

form a complete st itch when tucking
,
and a . tuck stitch i s in real ity

one or more tucks combined w ith a plain stitch .

. As will be seen from the above
,
the number oftucks w h ich can

be put in a need le without clearing is l imited ,
and though for fancy

effects
,
tw o

,
three

,

'

fo ur
,
or sometimes even more tucks are placed in

the need le hook at a time
,
the cams should be watched carefully to

note that the clearing cams are working perfectly
,
otherwise the

result wi l l be d i sastrous .

Another use of purl ing is to make a fancy effect in the color

design
,
o r some special stitch s imilar to the pineapple stitch .

ln Kn itting Rib Fabr ic , need les are frequently left out of

o ne o r both sets at certain intervals around the machine, especial ly
o n lad ies’ underwear and hosiery . This gives a d ifferent appearance
to the fabri c , and to d i stinguish these d ifferent fabri cs , they are known
as 1 and 1 rib ,

2 and 2 rib , 3 and 2 rib
, 6 and 2

,
etc . The plain-rib

fabric with every need le in both cylinder and dial, makes the 1 and 1
rib . Where there are tw o need les in the d ial

,
then tw o in the cy l inder

,

with an interval oftw o left o ut between each pair
,
i t is known as a

2 and 2 rib . Where two are in the d ial and tw o in the cyl inder , with
an interval ofo ne between each pair

,
it is also called a 2 and 2 rib ;

i n some local ities it is known as tw o -need le l ine work . A fabric made

w ith three need les in each plate
,
with an interval ofo ne need le

,
is

called three-need le l ine work , etc. Frequently the d i al needles ‘

a re
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set two in and o ne out , with al l the need les in the cylinder ; the effect

produced being called a 2 and 1 r ib.

Sometimes
,
o n underwear especially

,
the need les are set

,
say

for a 2 and 2 rib part way around the machine, and perhaps a 5 and 3

with the remaining need les . In many underwear mil ls
,
these need le

o ut effects are al l referred to asRichelieu ribs , wh i le in others , the
name Richelieu designates a parti cular

"

variety of need le-o ut work
,

oftentimes 5 and 3 . As suggested before
,
these “need le-o ut” effects

are often combined with the tuck stitch fo r producing the elegant

lace effects,as i l lustrated in Fig . 33 .

Double work in knitting consists merely in runn ing tw o threads
where o ne i s ord inari ly used . Coarser and heavier need les are re

quired and a wider gauge fo r the need le cyl inder . Fancy effects are
obtained in double work by running tw o colors instead ofo ne

,
the

tendency being for o ne th read to twist around the other, thus making
fancy double and twist work .

CONE W INDING .

The -proper presentat ion ofyarn to the knitting mach ine i s o ne
ofthe most important factors in the production ofknit goods

,
and i s

,

in a measure
,
more important in connection with the l atch-need le

mach ines than with spring need les . In the case of spring need le
machines

,
where the bobbins rest o n racks below the cylinders and

near the floor
,
they may be made very large without other d ifficulty ;

but with latch-need le circular machines , where the yarn i s placed o n

a rack above the cyl inder, it i s desirable to have as much yarn as

possible in a small
,
light package .

The use ofthe paper tube to w ind o n
,
i nstead ofthe heavy winder

bobbin, permits ofthe greatest quantity ofyarn w ith the least weight,
and wind ing machines have reached such a degree ofperfection that

the yarn is bui lt into cones ofuniform taper and tension
,
which give

a free del ivery to the knitting machines .

Un i v ersa l W inder . It is customary for the yarn m anufac

turers to furn ish yarn on the cop, although they sometimes re-wind it
and furnish it in cones . When shipped to the kn itting mill o n c0 ps ,
it must be wound o n bobbins

,
o r into cones ; preferably the l atter.

The following is a description of a cone winder fo r this purpose

Fig. 34 represents theUni versal Winder, readyfo r use in the knitting
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Gu ide . The gu ide del ivering the '

yarn close to the surface of

the cone, prevents any co i ls from passing beyond the point ofreversal
and sl ipping across the end ofthe cone to produce “ cobwebs .

”

The

Sp ind le i s rotated at uniform speed ; the yarn guide rests l ightly against
the surface of the yarn ,

and the number of co ils in each layer about
the cone i s uniform . The same thickness ofyarn is built up at each
end

,
form ing a cone w ith un i form taper

,
from start to fin ish .

Tens ion . The tension on the yarn in this process of w ind ing
is applied by passing the yarn between a number ofpol ished steel
blades , the pressure of wh ich is graduated to produce uniform stress

o n the yarn
.
Fig . 36 shows the yarn

controller, which is adapted to all

s izes and qual ities of yarn . The

interlocking fingers
,
between which

the yarn passes, are made of thin

steel with pol ished oval surfaces
,

bearing on the yarn alternately to
deflect it from a straight line

,
and

causing it to be delivered '

unifo rm ly

to the w ind ing spindle. The posi

tion
‘ of the steel fingers can be

adj usted to properly control the

d ifferent grades and si zes ofyarn .

The rapid trav erse
'

of the yarn

through the controller causes it to

act as a yarn cleaner, throwing off

p i n , 35 U niv er s al Co ne,
the specks , d irt and loose slubs, and
thereby improving it . As the speed

ofthe yarn increases in proportion to the si ze ofthe cone the pres

sure of the tension blades against the yarn is automatically reduced
,

thus build ing the cone with a uni form density . When the wind ing
Sp indle stops

,
the tension blades are automatically thrown apart ,

and the tension rema ins open until the spindle 13 again started .

Ga iner Mech an i sm (Fig. The upper , o r w inding spindle,

being driven at a certain speed ,
i s connected by means ofa belt o with

a small pulley o n the end of the Spindle, which carries the pinion W

meshed with the gear u which is attached to the lower Shaft l driving

the cam . The speed relation is six to one, so that wh i le the yarn
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guide is moving from one end ofthe cone to the other and returning

to its original position , the top shaft revolves exactly six times , when

the d iameter ofthe tw o pulleys is exactly the same.

A m icrometer adjustment i s provided by means ofa split ring r

on the top pulley m . This Split ring is supported on the three arms 3

projecting from the hub ofthe pulley . These pins rest against the

bevel led end ofthe threaded nut 15. By turning this threaded nut to

the left , the pins s move down the bevel , so that the ring r contracts

F ig . 36 . Yarn Co ntr o ller .

sl ightly, thus reducing the d iameter of the upper pulley and changing

the Speed rel ationship . With th is adjustment, the top Shaft com

pletes the sixth revolution
,
and has started upon the seventh before

the guide has made a complete reciprocation and reached its starting

point . The effect ofth is is to cause the yarn to cross over the pre
ceding coils at the end

,
and form a regular succession of spirals ,

building up the entire cone.
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To clo se the w ind fo r finer yarn ,
the nut should be turned to

the right . This adjustment by means of the th readed nut t is so

del icate as to adm it ofwind ing the finest yarns w ithout over

Un iv er sal Gainer Mech an i sm .

rides , or leaving spaces between , form ing o ne compact
,
un iform

package from start to fin ish . The weight (1 holds the belt under

uniform strain to insure accuracy at all times . The gear pinion w

and the gear u are enclosed in a casing and run in o il
,
thus assuring
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durabi l ity and requ iring less power. The top shaft a is oiled by
means ofthe reservo ir in the top ofthe frame, which automatically
carries the o il through the bearings and returns it to the reservoir .

The threading ofthe machine and the arrangement ofthe

tension is Shown at Fig. 38
,
which is a Sketch ofa section ofthe front

ofthe machine.

When starting the machine in operation , place the paper cone
upon the Spind le and draw the lever x forward towards the end ofthe

spind le. This expands the holder and holds the cone tube firmly

in place. The yarn is then drawn from the supply spind le at the

base ofthe machine, and passed between the tension blades d , d
’

,

over the pick-up bai l y, and passed once o r twice around the paper

cone on the Spind le. The guide I) , supported by the swinging frame

c
,
should be moved forward against the surface ofthe paper cone

,

as shown by the dotted l ines in the cut , and the machine started into

Operation by pressing the lever 93 to the right .
It i s essential that the guide rest against the surface ofthe cone

,

as otherwise the wind ing wi l l be defective. It i s not necessary to

place the yarn in the groove ofthe guide, as the guide
‘

com ing in

contact with the yarn when the machine starts , will push it up the

incline at either end ofthe pick-up bail and automatically thread
itsel f .

Ad jus ting the P ress u re. The frame 0 i s pivoted on the

cam Shaft , and the lower end 0
’ i s counterweighted so as to bring

the guide against the surface ofthe cone, while it i s being wound with

a slight pressure. This pressure can be varied fo r d ifferent classes

ofm aterial by shifting the bent arm of the lever fin the holes g.

The greatest pressure i s obtained by placing thebent end ofthe arm

in the lowest hole. Fo r soft hosiery yarn , it “ i s desi rable to use the

top hole, this giving the l ightest pressure. Connected with the r ld f
i s the lever e and a movable weight j on the lever. To increase the

pressure ofthe guide against the cone, move the weight j toward the

outer end ofthe lever. The softer and finer the yarn
,
the less pressure

is required
,
and fo r knitting yarn

,
the pressure should be reduced

to the least quantity .

Ad justing th e Tens io n . The tension upon the yarn is regu

lated in tw o ways : The yarn passing between the series of blades
d—d’

,
i s deflected from a straight l ine by a slightpressure ofthe blades .
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F i g . 38. Un iv er sal Differ ential Ten s io n Mech an i sm .
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F i g . 39 . L atch N eed le Cir cular Kn ittingMachi ne.

Rev o lv ing N eed le Cylind er .
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is arranged . On th is cam ring are secured four studs D,
to support

the d ial arch E for hold ing up the cap ,
on which i s arranged the cam

system for the rad ial need les
,
and the d ial . The bobbins are held

o n a frame
,
the supports H of which are Secured to the cam ring also

,

F ig . 40. N eed le Cv lind er .

To the right housing plate Y is secured the driv ing Shaft bracket I ,
which makes the outer bearing for the driv ing shaft , and o n the shaft

J are tight and loose pulleys between the bearings . Outside the

F ig . 41 . Cam R ing.

shaft bracket bearing is a hand wheel J’
,
for turn ing the mach ine by

hand when occasion requires . Attached to the Shaft arm is a belt

shipper with belt and hand le. On the shaft
,
inside the housing , is

a bevel p inion K, wh ich , meshing into the need le cyl inder gear L ,

rotates the cv linder .

l l l
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Need le Cyli nder . (Fig .

The cylinder needles are re

cipro cated verti cally in slots in

the periphery ofthe need le cylin
ders , as shown in the i l lustra

tion . Need le cylinders are us

ually constructed from steel

forgings ofgood quality
,
as the

requirements are very severe;
the need le walls o r lands should
be hard enough not to j am to o

easily , and yet no t hard enough

to break . The cut across the
face ofthe cylinderfo r the need le,
as at A

,
i s generally called the

need le slot ; the part B ,
between

the slots, i s called the land
, o r

s omet i m es , th e n eed le wall .
The slot is widened at the top,

as at H
,
to clear the yarn when

drawn into the slot by the need le.

Th is widened part i s often called

the s inker cut. The grooves at

D and E are called the gib , and
c lea r a n ce counterbores . The

narrow rad ial face at F is called

the top , and the adj acent face

G,
the bevel of the cylinder .

It i s important that the cyl

i nder be perfectly concentric,

that the need le slots are exactly

the same d ep t h ,
a c cu r a te l y

spaced
,
smoothly cut

,
and of

such width that the need le slides

freely back and forth without

s ide p l ay . The c o u n terb o re

should be of such a depth that

when the gib sets against it, the
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The first rise on the rise cam opens the need le latch
,
and Should be

long enough to get al l the l atches Opened before reaching the yarn
guide

,
but comparat ively shorter than the rise cam o n the d i al . The

stitch cam should be as steep as practicable
,
especially that part which

actuates the need les from the time the yarn d raws through the d ial

need les . One end of the fill—ih o r connecting cam is made low enough

for the needle to pass around the stitch cam ,
and the other end high

enough to return the hook of the need le about e-in ch above the

cylinder top
,
for convenience in starting the machine, and also to

assist hold ing the work in position on the d ial needle when it starts to

advance.

Need le Dia l. Fig. 44 represents the need le d ial . It is practi

cally a duplicate of the need le cyl inder, except the shape, which

F ig . 44. N eed le Dial.

is made to accommodate the rad ial need les, and the method ofhold
ing it in position . The correspond ing parts of the need le plate are

known by the same names as those ofthe cylinder. I t is essential

that the bore should be perfect , and be a n ice fit o n the d i al shaft
,
in

order that the upper surface with the need le slots will revolve per
fectly true o n the shaft .

Dr iv ers . On the under surface of the d ial are the drivers ,
usual ly placed di ametri cally Opposite

,
abutting against a s imilar pair

fastened to the inner surface of the cylinder. As the fabric is being

kn itted , it passes between a pair of these drivers , placed o n each S ide
of the machine, and as the whole strain ofdriving the d ial needles
against their cams is transm itted through them

,
it is essential that

these drivers be very smooth , or preferably , that o ne o r both be
provided with rollers l ike those shown in Fig . 44 . It is also necessary
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that the need les in the d ial and those in the cyl inder, work in the
center ofspace between the need les ofthe Oppos ite plate, and as the
fabric on the machine is varied in thick ness , either the d ial o r cylinder

drivers are made adjustable, especially in large machines . Fig . 40

represents a cyl inder with adjustable drivers .
“Dial Cap and Cam s . The cams on the d ial cap correspond

closely to those in the cam ring
,
the Shape being changed to suit thei r

position . In Fig . 45 , F
3
Shows the rise cam ; F

*

,
the work cam ; F

5

,

F ig. 45 . Dial Cap .

the stitch cam ,
and F the guard cam

,
and their locations . Fig . 46

Shows each cam in detail . On plain machines
,
cams F3

and F4 are

often made in one piece correspond ing to cam B’ in the cam ring ;
but in automatic machines

,
the tuck stitch which widens the fabric

is made by moving the outer point ofthe rise cam back to prevent

the loop in the hook froin slipping offthe latch . The needle retains
this Ioop in the hook , and o n the next feed takes another Ioop, both
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pass ing over the l atch together, thus comb in ing tw o cyl inder stitches
with o ne d ial stitch .

The dial rise cam Should start to push out the needle S l ightly in
advance ofthe cylinder rise cam ,

as the cyl inder needles are in a
better position to assist in holding the stitch in position . The d ial

stitch cam is made adj ustable to tighten o r loosen the stitch
, and

should be of a shape that will not close the latches too quickly on the

yarn that the cyl inder needles are taking, but will complete the stitch
as soon after as possible.

The guard cams on both cylinder and dial are used solely to pre
vent the need les getting misplaced . The yarn is fed into the cyl inder
need les , wh ich d raw it into the hooks of the di al need les

,
and the

position ofthe two sets ofcams in respect to each other is very im
portant

,
as results can be varied widely by changing them . The

above remarks in regard to cams have reference to underwear as

generally made.

To v ary the respectiv e adjustm ent of the cam ring and the cap

plate, the d ial stop F
1

(Fig . 39) is provided , which is fastened to the
top ofthe d ial cap and has a set screw abutting against o ne of the
arms of the d ial arch . The d ial Shaft Gl fastened in the arch

,
sup

ports the cap and d ial . This cap is fixed to the shaft by means ofset
screws in the hub and a stop on the d ial cap resting against an arm
ofthe arch . The d ial is supported o n the shaft by a collar secured to
the shaft o n wh ich it revolves . The d ial shaft with the cap and d ial

is adjusted vertically by means ofthe d ial nut G2
. The d ial is rotated

by means oftw o lugs in contact w ith lugs on the cyl inder. The

thread gu ides are fixed to the thread carriers which are fastened to
the d ial cap F .

On the under surface ofthe d ial cap are arranged the cams . o r

actuating the rad ial need les . These consist of the rise cams F3

;

the work cams F‘

; the stitch cams F"

,
and the guard cams F6. (See

Fig . A set of these cams constitutes —a feed for each thread
’

used

in the mach ine, excepting the stitch cams , which are adjustable fo r
d ifferent stitches .

Th e Cap Plate , Fig . 47
,
represents the top S ide of the cap

plate F and is the reverse S ide ofFig 45 F
7 i s the cap plate ring

,
to

which are secured the cap plate straps F8
,
which move the cams

,
to

wh ich they are connected , in and out fo r the purpose described above .
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in w h ich is j ournaled the shaft . On the inner end of the Shaft is the
chain d rive lever M”

,
w ith a stud roller M3

,
and on the outer end of

the shaft is the pawl lev‘

er Mi

,
carry ing pawls M and M6

. The

bracket M has a projection in whi ch is the bearing ofthe shaft M1

,

and on the outside of which is j ournaled the id ler ratchet M7
nearest

the machine. Outs ide ofthe id ler ratchet is the cha in ratchet M8

,

F ig . 47 . To p S i de o fCap P late.

to wh ich is fixed the sprocket wheel -Mg that carr1es the pattern cha in
Next to the chain ratchet is the cam wheel Ml’

,
on the periph

ery of wh ich rests the chain lever M”

,
w hi ch is pivoted in the top

of the cha in bracket M. To the upper end of this bracket is co n

nected a lever MI3
that

'

actuates the work cams in the d ial cap by
moving the cap plate ring F7

,
the motion being transmitted by the

cap plate straps F8

,
wh i ch are connected by pins to the work cams ,

thus moving them in and out
,
as predeterm ined by the lugs on the

pattern chain . The pattern chain is operated by the cam M”
o n
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the take-up arm ,
which raises the cha in d river lever each revolution ,

and by means of a pawl lever, moves the cha in ratchet and

sprocket ahead one tooth , unless prevented by the idler ratchet, which
permits the pawl to engage the chain ratchet only as predetermined .

The Take=up . (Fig . To the bedplate A is fixed the bed

plate gear N , enclosed by the gear case O ,
which revolves o n the bed

F i g . 48. F r am e and Take-up .

plate, wh ich carries a bearing fo r the pinion shaft N 1
on the lower

end ofwhich i s a pinion N 2

,
meshing with the bedplate gear N . On

the pinion shaft is fixed a single-toothed clutch N 3

,
and a worm N

j ournaled o n the same shaft . The take-up arms P are supported o n

top ofthe gear case, the upper ends being in the cylinder gear L ,
by

means ofwhich the take-up mechanism is rotated . In the take-up
arms are loosely fitted the bearing blocks P1 ’

in which are j ournaled
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the take-up rolls P
2
and P . The rolls , wh ich are fluted

,
are geared

together at o ne end
,
and are held in yield ing contact with each other

bymeans ofcoi l springs in adjustable blocks with set screws o n both

ends . At the opposite end of the drive roll P2 is j ournaled a worm

gear P4

,
provided with a clutch P5 feathered on the shaft and driven

by the worm N ‘ on the worm shaft, Fig . 49 . The worm is supported

by the arm P
G

,
fixed to the take-up beai ing P

1
. At the lower end of

the worm is a projection to engage clutch N 3
.

The bearings P1 have a certain

amount of vertical movement
,
and

by means of the arm P
G

,
carry the

worm N 4 up o r down . Th is move
ment is sufficient to d isengage the
worm from the clutch N 3

and when

the shaft N
1 turns freely in the

worm
,
no movement is transm itted

to the take-up rolls ; but when the
bearings are lowered

,
so that the

worm engages the clutch
,
motion is

transm itted through the worm and

worm gear
,
by means of clutch P5

,

to the take-up rol ls , and the fabric

introduced between them is drawn

away from the needles . It wil l be
seen from the description that the
mot ion ofthe take-up rolls tends to

F ig , 49 , Dem i] OfTaken p ,
raise them and that they must have
suffi cient weight to keep the required

tension on the goods . The co i l Spring P8
and . adjusting nuts P9

are prov ided to regulate th is . They can be attached to the rods P10

and made to increase the tension on the fabric
,
or turned around

and attached to the take-up blocks d irectly, and adjusted to d iminish
the tension .

Bobbin Rack . Fig. 50 represents the bobbin rack . H is a

casting with a hub
,
in the bore

'

of wh i ch is held
,
by means ofa set

screw
,
a ro d H1

extend ing upward tw o o r three feet and downward

a few inches . At a d istance from the center suffi cient to give the
required amount ofroom

,
a number of pins H2

are set concentri c

1 90



https://www.forgottenbooks.com/join


KN ITTING

when spring Y
'

returns the belt fork and sh i fts the belt to the loose

pulley .

Ho le and Bunch Detector . Fastened on top of the cam ring
,

d i rectly over the end of trip Y l (Fig . is the need le protector

bracket Y"

,
provided with latch Y 7

and finger Y B
. Through the top

of the bracket is a bearing which is also carried through the bedplate.

In thi s bearing sl ides the plunger Y g

,
having on top a small handle o r

knob ,
and near its top,

a channel o r cross cut . This plunger is pro
vided with a co i l Spring tend ing to force it downward

,
in which posi

F ig. 51 . Top F ram e and Dr i v ing.

tion it rests on top of trip Y ]
. The finger is fastened to the latch so

that when its inner end stands between the paths ofthe ends ofthe

cylinder and d ial needles , just beyond the point
'

where the stitches

are formed
,
the channel in the plunger can be rested on the latch ,

the plunger having been d rawn up beyond the trip . In this position ,
it does not interfere with the running of the machine in any way, but
should a lump gather on the need les

,
or some other imperfection

cause a need le to rise slightly above its normal position , the finger

is caught
,
swung around and away (carrying the latch) from the

plunger resting on it , and the spring causes it to descend , striking the

trip and stopping the mach ine.
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Th e Y arn Gu ide . Fig . 53 represents a yarn guide. A repre

sents the shank in which is a slot to fasten it to the guide carrier C ,

which i s fastened to carrier plate D, which , in turn , i s fastened to the

d ial. cap by means ofscrews through S lots D. The part a1 i s kn own

as the point , and part a
z

,
as the heel ofthe guide. This should be of

such shape and so set that the point will prevent the open latches

from closing until the stitch is safely enclosed in the hook , the point

being bevel led so that a partly opened l atch will be forced open with

out bend ing it. The heel also is usually bevel led , principally to avoid
i nterfering with the hook ofthe d ial need les .

Th e Need les . The cy l i nder

need le, Fig. 54
,
i s l onger in the

stem than the d ial need le
,
being

longer to admit of the various

stitches made o n it . In Fig . 54

are given the names ofthe parts

ofboth cyl inder and d ial needles
,

though the names d iffer slightly

with d ifierentmakes
,
and the style

or shape varies accord ing to the
position ofthe cams in the various
other types ofthese mach ines .

Fo rm at i o n of S titch . I t i s

the function ofthe cams to actu

ate the need les in proper time to

F ig . 53 . Y am Gu i d e o r Car r ier .

form the sti tch . The1r actlon and

that ofthe attendant mechanism

must be closely stud ied to acqu i re ab i lity to run as tender yarn as
possible, and obtain a maximum of perfect w eb with a minimum of

needle breakage and other expenses . The formation of the Ioop

Should be thorough ly understood , and is described as follows : As

the need les advance on the rise cams , the loops in the hooks open

the latches , sl ipping over them into the throats
, and the cyl inder

needles , on strik ing the stitch cams , take the thread from the thread
guide. On drawing the need les back, the loops in the throats S l id ing
under

“

the latches , close them , thereby hold ing the thread in the

hooks
,
and pass over them

,
clearing the need les and casting off

onto the thread held in the hooks, in th is way forming the new loops .
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Th i s method ofstitch form ing is shown in the d iagrams I , I I . , I I I .
,

and IV . in Figs . 55 and C representing a section ofthe cyl inder

and G a section ofthe d ial , each with need les in about their relative

DIAL NEEDLE

ATCH

RIVET CHEEK SHANK

CH pos itions . Thus
,
in diagram nee

d les have been projected to thei r farthest

position
,
clearing the loops offthe latches

and allowing them to rest in the throats

THROAT
ofthe

.

needles
,
wh i le the cyl inder need le

18 takmg a new thread .

In d iagram I I the cy l inder need le
hook has d rawn the thread into the hook
of the d ial need le

,
and the cylinder need le

latch has closed
,
while the d i al needle

STEM l atch is closing .

In diagram I I I the need les are with

CY LINDER d rawn to cast offthe stitch
,
the Ioops that

NEEDLE were on the need le having passed over

the latches and off the need les on to the

thread drawn in by the hooks ofthe nee

BUTT d les , thereby forming new loops , which , as

the needles are projected
,
Open the latches

as in diagram IV.

SHANK The Ioops formed by the repetition of

th is cycle ofmovements are each in turn

cast off
,
forming new stitches in the w eb

F ig . 54. S taffo r d and Ho lt N eed les . as long as the machine is in motion and

yarn properly supplied to the needles.

S ta rting up the Mach ine . Before starting up the mach ine
,

turn it slowly by hand with the hand wheel , and see that the need les

are working freely in the S lots ; that none ofthem are bent o r broken ,
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o r have stiff or defective latches ; that the mesh ofthe need les is good ,
i .e.

, with the d ial need les coming o ut a tri fle behind the center ofthe
spaces between the cylinder need les ; that the cylinder and d ial are

turning freely and true; that the tw o sets ofcams are timed correctly

(on m ost work so that the hook ofthe cyl inder need le would just

grasp the rivet in the d i al need le latch , were it extended sufficiently);
that there is suffi cient room fo r the fabric to pass between d ial and

cylinder
, and that the stitch cams ofeach feed are set to cast offthe

stitch perfectly .

Diagram s o fS ti tch F o rm ati on , I and I I .

The guides should be carefully exam ined to see that they are

perfectly smooth and set to del iver the yarn into the hooks ofthe

needles , and yet no t touch the need les . The heel shou ld be set close

to the point where the cylinder latches close, but
'

m ust no t interfere
with them . The point must be close enough to the need les so that

a cylinder need le latch , flying o ut horizontally
,
will not go behind it

,

and wedging in , become bent . The guide must be low enough so

that the free end ofthe d ial latch cannot clear it in its outward move

ment, and , flying up
,
lose the stitch . This trouble i s also liable to

Occur ifthe tw o sets ofcams are not properly timed .

The take-up should be examined to make sure that there i s suffi

cient tension to take the goods from the needles nicely
,
and thatthere
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One-and -One P lain Ri bbed Go o d s S ligh tly S tretch ed .

1 2 8
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No w introduce the other end ofthe fabric between the take-up rolls ,
and put on sufficient tension to hold the fabric o n the need les and

prevent a pull-off.

Cu ff o fL ad i es ’Vest.

When turn ing the machine during the hooking-up process , use

the left hand to exert a tension o n the fabric sim i lar to that which the
take-up exerts when in action . This “ run o n

” portion is cast offby

the need les with more o r less d iffi culty , according to how closely , loop

fo r Ioop
,
the fabric has been picked o n .

~ The machine should be
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turned S lowly unti l al l latches are carefully opened , dropped stitches
picked up , and damaged need les replaced .

When this has been accomplished , look over the adjustment of

the yarn guides ; the adj ustment and timing ofcams
,
and the adj ust

ment oftake—up, as at this stage of Operation adj ustments can be

more carefully made. Then start the machine by power, watching
carefully to see that all the parts are doing their work properly .

On an automatic machine
,
it i s perhaps best to start o n the plain

stitch
,
then start the chain , and when it changes to tuck stitch , stop

the machine, looking over each d ial tuck feed carefully to see that the

cams are advancing the needles far enough to catch the stitches, but

not far enough to allow any to sl ip over the latch and thus o ut ofthe

hook . Then proceed to even the stitch , which is usually done when

the mach ine is o n the plain stitch , by carefu lly looking over the d ial
cams and setting them to draw the need les into the d ial the same

F ig . 56 . L ink Ch ain , S im i le ofTuck S ti tch .

d istance o r as nearly as p ossible; then mark each thread at an equal

d istance from its respecti ve guide
,
and turn the machine by hand .

Note which threads arrive at the guide first ; make the required
changes ofcylinder stitch cams , SO that all the marks will arrive at

the guide at the same time
, which will sometimes require several

changes . I f using white yarn , it can readi ly be marked by placing
one end ofa scale at the hole in the guide, and grasping the yarn at
the other end ofthe scale, sl ightly twisting it between the thumb

and forefinger ofthe other hand , somewhat soi led with the o il oozing

from some bearing . I f dark yarn , use powdered chalk fo r marking .

Care should be used that the length ofyarn measured offShould be
as long as convenient, and the length accurate at the same tension .

To Sh o rten o r Lengthen the S titch . A small set screw B
7

,

Figs . 41 and 42, bears against the stud which holds the stitch cam

in the cam ring . By means ofthis set screw, the stitch cam may be
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The stitch is also adj usted by rais ing or lowering the d ial and
cap bymeans of the d ial arch nut G2

. (Fig . Ra ising the d ial

S lackens or lengthens the stitch , and lowering the di al tightens or
Shortens the stitch . This is sim i lar in effect with that obtained by
adjusting the cylinder cam B

3
.

F ig ,
58. A , Gear Ring . B , Head R ing . C , Cam R ing .

To Rem ove a S ection of Cylinder o r Dial. The upper part

of the cam ring, o r what is general ly termed the section ring,
Figs . 39 and 41

,
and also the cylinder gib

,
i s d ivided into as many

sections as there are feeds on the machine, and each section is held in

place by tw o screws , B
12

,
shown in Figs . 41 and 42 . A cylinder sec

tion may be removed by loosening these screws . On the d ial cap ,
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F ig . 59. Ho us ing P lates .

F i g . 60. Dial and Cylinder .
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the top ring can be d ivided as ind i cated by the three broken lines in
Fig . 45

,
and each section will be held by two screws , the bottom of

wh ich also Show in Fig . 45 .

F ig. 6 1 . F ram e and Take-up .

Load ing up the Need les . I f anyth ing goes wrong when the

mach ine is running, the yarn begins to load up near the top ofthe

need les . Ifa hook or a latch bends
,
or a butt cuts off

,
o r lumps o r

other imperfections occur o n the need les
,
it can

,
as a rule

,
be detected

almost instantly by the load on the need le
,
which causes the stop
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by depressing one of the cyl inder stitch cams fo r exactly one rev olu=

tion of the mach ine.

To Make a Welt. A welt is a hem in the fabric and is used

for a finish similar to a selvedge edge that wi ll not ravel . It i s made

F ig . 63 . Cam S ys tem fo r Actuating Au tom ati c Mech an i sm .

by preventing o ne set of need les (usually the d ial need les) from
taking the yarn or casting off their Ioops for a certain number of

courses , wh i le the other set continues to knit a flat fabric . When the

F i g . 64. Base and Gear .

first set is thrown into action , having retained the stitch from where

the other set began to make S ingle fabric
,
th is loop is cast over with

1 3 6



KN ITTING

the last loop made by the cylinder need les
,
j oining both ends of the

single fabric and making a perfect hem .

A welt is usually l imited to four o r s ix courses
,
unless special pro

vision is made to hold down the fabric made by the single set of

need les
,
as the stitch o n the d ial need le prevents the take-up from

exerting its normal tension , wh i le the single fabric is being kn it . The

more courses , the more bulky will the welt become
,
making it pass

with d ifficulty between the cylinder and d ial
,
unless provision is

especially made to faci litate it .
Some of the variations in the style of th is type of machine

(Revolving Need le Cyl inder) are herewith explained .

The frame i l lustrated in Fig . 57 (McMichael Wildman
Machine (has the same general outl ines common to all circu lar rib

F ig . 65. Wo rm . F ig. 66. Clutch and W o rm Gear .

kn itting mach ines . Four legs support the annular base frame A
,

wh ich is mach ined to guide the take-up plate B ,
and connected by

the take-up standards C C to the rotating bevel gear ring D (See A,

in Fig . This is seated in the stationary bedplate or head ring
E (B in Fig . Supporting the stationary cam ring F (C in Fig .

and in th is cam ring the vertical need le cyl inder G i s mounted in

condition to rotate. On the base A is mounted the housing plates

Y and " (Fig . which support the bedplate E . From the cross

tree H ,
supported on the bed ring E ,

depends the rotary need le d ial I

on the center stud J , o n which it rotates
,
held up in pos ition by a

collar fastened to the lower end ofthe stud . Above the need le d ial

13 7



KN ITTING

(See Fig. 60) a stat ionary cam d ial is suspended
,
fixed to the center

stud by set screws . These d ials may be raised Or lowered
,
when

adj usting the plane of the hori zontal o r d ial need les in relation to the
plane of the vertical needles in the cylinder by turning the hand wheel

F ig . 67 . P lain Mach ine w ith F abr ic Ro ll in P lace o fCan.

K. The thread guides L are fixed to the stationary cam d ial in a

manner to properly present the thread to the need les at po ints where
the d ial need les are operated by the cams .
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The bevel gear ring D receives its motion from the spur gear D’

,

which is fix ed to the driving shaft D5

(See Fig . 6 1 ) and on which are

tight and loose pulleys . The shaft D5 i s mounted at the inside end

in a bearing in the right housing plate, and at the outer end in a bear
ing in the bracket D“fixed to the same hous ing . The power is trans
m itted by a belt , which may be sh ipped from o ne pulley to the other

by means ofthe Sh ipperD3
. The hand wheel D2 is fixed to the d riv ing

Shaft fo r use when the need le cyl inder is requ ired to be turned slowly
fo r replacing need les , repairing, cleaning, etc.

The Ch a in Actuating Mechan ism . Th is mechanism on the

left ofthe frame (See Fig. 57) i s fo r the purpose of automatically

F ig . 68. Bo dyMach ine Head .

operating the movable cams ofthe cam d ial plates
,
to move the need les

farther o ut
,
o r to draw them in

,
to narrow or widen the fabric for

shaped goods . In the bracket N
,
fixed to the left housing

,
i s a shaft

N
1
on one end ofwhich is fixed a ratchet wheel N 2

and back of th i s

wheel is a sprocket wheel
,
o r pattern chain wheel

,
secured to another

ratchet wheel , both free to revolve on the shaft . The sprocket carries

the pattern chain N 5
and receives its motion by means of the pawl N 6

connected to the sl ide N 7
. A larger view of th is i s given at Fig . 62 .

Th i s sl ide i s moved back and forth in its guide by the levers fixed on
the upper ends ofthe upright shafts N (Fig . At the lower
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ends ofthese shafts are secured arms N and N which are acted

upon by the cams X,
secured to the rotating take-up plate B . These

uprigh t Shafts are geared together at N 14

(Fig . so that when o ne

i s acted upon by its cam ,
the other turns in an Opposite d irection

,
and

v ice v ersa; this short reciprocating m o tionfimparts to the pawl , through
its connections , the required movement to actuate the ratchet wheel

and move the shaft N’

On the left end ofthe shaft is fixed a toothed d i sc N 1

o n the

periphery of whi ch rides a roll N IG

,
secured to the lower arm ofthe

elbow lever N 17

(See also Fig . By th is means , motion is im

parted through the connecting ro d N to the pivoted d ial cam
,
when

the pattern chain permits the pawl to engage the ratchet wheel wh ich
i s fixed on the opposite end of the shaft .

Operation . As the needles are carried round by the rotary
need le d ial and cylinder, they are operated by the respective cams to
take the thread and form the fabri c in the usual manner . The

character ofthe fabri c produced i s governed by the pattern chain
,

which is carried o n the sprocket wheel , operated in the manner de
scribed . The operation ofthe needles continues in a uniform manner

as in plain knitting
,
o r otherwise, unti l a notch in the pattern chain

comes under the pawl , when the latter immed iately Operates the
ratchet and shaft with its wheel s

,
and in the manner described

,
moves

the cams
,
and thus draws the needles in o r o ut

,
as the case may be,

and correspond ingly changes the character of the fabric produced .

When the cams have been so changed , the need les continue to Operate
in the sam e

’

manner unt i l the next notch in the pattern chain passes
under the pawl

,
when they are moved back

, and correspond ingly

change the extent ofthe movement ofthe need les and the character of
the fabri c produced .

Wo rm Gear Take=up . The take-up o r tension rolls are d riven

by a worm gear arrangement . Fixed to the projection o n the under

side ofthe annular base i s a stationary internal gear O (Fig.

The take-up mechanism is fixed on the rotating take-up plate B and

as it turns
,
the pinion gear fixed to the lower end of the worm

.

shaft
and meshing into the stationary internal gear (Parts shown in Fig .

causes the worm 0
3

, Fig . 6 1 (also shown at Fig . to revolve
and impart motion to the fluted take—up rolls 0‘ and 05 , These are

j ournaled in the take-up standards C C and the knitted fabric passing
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The worm gear is loose on the driving roll and i s provided with
a clutch

,
Fig. 66 , feathered on the driving rol l in such a manner that

when the clutch is pulled away and d isconnected from the worm gear,
the rolls are at rest , leaving the worm gear free to revolve on the shaft .

The worm shaft p inion gears vary in size accord ing to si ze o r d iameter

of the frame. Underneath the frame i s can X ,
wh i ch receives the

fabric during the kn itting , and wh i ch is attached to revolves with

F ig . 7 1 . Cam Dial w ith S ection Rem o v ed .

the take-up plate. A fabricani s often used in place of the can
, and

the fabri c rolled up as shown in Fig . 67 .

Head and Cam Ring and Cam Dial Plate . Fig 68 repre

sents a plain body machine head , without the need le cylinder and

need le d ial , and more clearly represents the position ofthe sectional

cam ring
,
the cam d ial cap

,
the cross-bar

,
the th read gu ides and the

manner ofhold ing and adj usting the cam d ial cap in position . These

parts are al l stationary . The sectional cam ring consists ofan ar

rangement ofthe cam ring in a number ofsections , correspond ing to
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the number of feeds on the machine, so that each section may be

removed ,
exposing all the need les covered by that section when neces

sary for repairs
,
cleaning

,
etc. Fig . 69 shows a section of the cam

ring
,
inside view

,
and Fig . 70 Shows the cyl inder cams

,
full size

,
those

attached to the cam ring and actuating the cylinder needles .

Fig . 7 1 represents the under side of the sectional cam d ial and a
section remov ed . The sectional d ial cap is d ivided in a sim i lar way

FULL S I"E

Dial Cap Cam s .

to the cam ring
, each section conta in ing in add it ion the d ial cams of

the feed for actuating the d ial need les , and the yarn carriers , or guides
fo r del ivering the yarn to the need les . Any or all ofthe sections may
be removed , without running the fabric off the need les , by loosening
the take-up.

The d ial cap cams (Fig . 72) are d isposed in positions to cause the
need les to be reciprocated in a proper manner to co -operate with the

cylinder need les to form the stitches
,
the cylinder needles first taking

the yarn , after which the rad ial or d ial need les Operate with it to form
the stitches . The Automati c ” cam d ial is provided with movable

cams so p ivoted that they act on the butts of the d ial need les and
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move them in o r o ut as the character of the kn itting may require.

The need le d i al i s provided with lugs (See Fig . 60) which are engaged

by lugs on the need le cyl inder and serve. to transmit motion from the

cylinder to the d ial .

Other variations in latch need le circular machines may be noted
in the mechanisms fo r taking up and roll ing

,

up the fabric and manner

of applying o r creating the tension o n the fabric as it is being kn itted ;
in the shape of both the stationary and movable cams to act o n the
heel s of the need les to move them in o r o ut

,
as the character ofthe

kn itting may requ ire
,
together with the consequent changes in the

form and locat ion of the butts ofthe needles ; in the stop motion

mechan ism ; in the manner ofactuating the movable cams , and in

other mechanisms and the consequent changes in construction , so

that the yarn is fed by the guides to the need les carried by the rotary
needle cyl inder and d i al

,
and actuated by thei r respective cams , to

take the thread and form the fabric in the customary manner .
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P A R T I I I .

STATIONARY NEEDLE CYLINDER MACHINES.

A type of Ci rcular Latch Need le Mach ine, wh i ch is somewhat

d ifferent from those taken up in Part II , i s the Stationary Need le

Cyl inder 111 wh ich the cam r ing, cam di al plate, bobbin r ack
, and

cross-bar revolve. As the need le cylinder and the cloth are stationary
,

the take-up i s fixed to the frame, but the feeds and the bobbins as

wel l as the cross-bar must revolve. These parts , with the cam r ing

and dial plate, compose the head .

Fig 73 , the Scott andWi l l iams Circular Latch Need leAutomatic
Mach ine, i s a representative of the above type of mach ine with a re

volving head . The most notable d i fference that may be observed in

th is i l lustration is the manner of applying the take-up to the frame, as

the cloth is not revo lved .

The Cam Ring, carrying the cylinder need le actuating cams
,

revolves around the stationary need le cylinder and thereby acts o n

the butts ofthe need les , moving them up and down with the required

amount oftravel to effect the formation ofthe stitch
,
instead ofthe

need le cylinder carrying the need les around to the stationary cams to

be acted upon .

The cam ring contains all the cams for operating the need les

in the need le cylinder
,
and also the main stitch cams which control

the yarn . The projection ,
Fig . 74 , and the section as i l lustrated in

Fig . 75
, Show the d i sposition of the cams in this machine, and thei r

relation to each other.

The Ring Cams , o r Cyl inder Cams . The cover cam A
, ,

Fig 76 ,

is merely to guard the need les and prevent them from “flirting
,
or

jumping whi le the machi ne i s running . It has no function to per

form ih making the stitch . The landing o
-
r clearing cam B lands the

need les to a tuck point
,
so that all the latches are safely opened before

the yarn guide covers the need les to feed them new yarn . The highest
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point ofthe cam is the clear ing point fo r placing the o ld loop under

the latch in order that it may be cast offthe need le over the new yarn ,
thus making a new loop .

S co tt W illiam s Mach ine
S tati onary N eed le Cylind er .

The stitch cam C controls and regulates the length ofthe stitch
fo r both sets ofneed les . In Swiss knitting, the top and the bottom

cam draw their varn separately
,
which makes a much more elasti c
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The Cap o r Dial Plate (Fig . 77) contains al l the cams fo r opera

ting the need les ih the d ial , and also the movable clearing cams for
making plain and tuck stitches for producing plain and royal fabrics
used in making lad ies’ shaped vests and union suits .

The Cap Cams o r Dial Cams (Fig . The slide cam A is

used fo r making regular royal fabric , o r for making fancy stitches in
lace work . When used in connection with a movable cam in the

ring of tw o o r more feeds , a full card igan sti tch can be formed .

STARTING UP AND ADJUSTING STATIONARY NEEDLE

CYLINDER MACH INES .

The fo llowing instructions apply in most part to revolving head
machines

,
though more particularly to the Scott Wi l li ams frame,

wh ich is so commonly used in th is class ; and include d irections for
ad justing a frame that has never been run , o r has been o ut ofcommis

sion for some time.

Clean offthe machine thoroughly and see that the working parts

are wel l oi led ,
taking c are to o il the cyl inder and d ial only slightly

with a light, stainless oi l . Belts ofnearly the ful l wid th ofthe receiv

ing pulley shou ld be used ,
and run at an angle that will no t interfere

with the belt-shifting-fork . Fill both cylinder and d ial with the

necessary need les , after having removed al l those broken , bent , o r

otherwise d isabled , and see that the latches work freely and cover

the hook perfectly .

Adjust all the dial draw -in cams to draw the need les about

ofan inch inside the d iameter of the d ial .

Adjust all the cylinder draw
-dow n cams to draw the need les

about T16 of an inch below the top ofthe cyl inder .

Adjust the cap circumferentially unti l the hooks of the cylinder
need les meet the rivet of the d ial need les .

Set the height ofthe di al so that a need le w i l l pass freely between

the edges of the cyl inder and d ial , or leave a space between the cylin

der and d ial wide enough so that the o ld fabric to be used in setting

up the machine wi l l pass freely between the cylinder and d ial at the
place where i t wi l l be j o ined to the new fabric . This adjustment

must be made by the threaded wheel and center spind le at the top of

the machine.

Fit all the yarn guides to the machine. The yarn guides , Fig . 79 ,

should not touch the need les at any time, but should be set
1

of

1 5 0



KN ITTING

an inch above the d ial need le and about 332 of an inch away from
the cylinder need les ; the c ircumferential position ofthe guides should

be such as to allow the cylinder need le latches to close without striking

the guides ; the lead ing end of the guides should then cover both the
cylinder and d ial needle latches just before the latch passes through

the fabric . This prevents the latches from closing after leaving the
control ofthe fabri c on the o ld loops .

To Press=Up a Mach ine o r Replace a Press=0ff. I f there is no

fabric on the machine
,
procure a circular piece of cloth

,
knitted i f

possible, ofabout the same d iameter as the need le cyl inder . Press up

the machine by placing the fabric between the cylinder and the d ial
dogs . To do this

,
insert a need le down through the space between the

cylinder and d ial , and with the hook of the need le, catch a narrow,

F ig . 76 . Cylinder Cam s .

yet firm , hold on the edge of the fabric which is to be placed 0 11 the

need les, and pull it up unti l it can be grasped by the fingers of the

right hand ; put the left hand underneath and up through the hole

in the need le cy l inder, grasp the fabric, and by means of a sawing

motion
,
force the fabric between o ne of the sets of dogs which prevent

the d ial from turning .

The machine should be turned at this time so that o ne ofthe

resting points fo r the cyl inder need les will come where the work is

inserted between the cyl inder and d ial . At such points the cylinder

need les are partially elevated , so that the edge of the fabric may be

quite easi ly pulled on to the need les . Too wide an edge would make

it d ifficult to operate the mach ine, and too narrow a bite would al low
the cloth to be easi ly pulled offthe need les . About i ofan inch from
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the need les to the edge of thefabri c, o r a trifle less
,
wi l l be found

sufficient in most cases .

After the fabri c has been pressed o n to several need les at this

point , it is wel l to go around to the other side ofthe machine and pull

it up between the other set ofdogs , and place i t on abo ut the same

number of need les , going through the same operations as before.

Then press the cloth on to a few need les between the feeds, and turn

F ig . 77 . Cap o r Dial P late.

the machine slightly , repeating this same process unti l the fabric
has passed under the

,

yarn guides .

Thread the guides and hold the work down by hand , catching
hold ofthe cloth under the head with the left hand

,
while turning the

machine sl ightly to bring other groups of need les into accessible

positions to place the rest of the fabric on the empty need les . Repeat

this Operation unti l al l the needles have loops placed upon them ,
then

place the other end ofthe fabric between the take-up rol ls, and adjust

them to have a fairly taut tension o n the fabric . Too much tension
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set ofdogs , and on the need les), is to keep jabbing it on to the need les

a l ittle at a time, turning the machine S lowly unti l the first yarn guide

and set ofcams come to the point where the work was started o n the

needles ; then thread the guide so that the need les will begin to kn it ,
and proceed to place the work o n the need les in continuOus order ,
thread ing up the several guides as they come into position

,
until the

other set of dogs is reached . Get the work in between these dogs

by a similar process as described above, after which ,
continue to jab

o n the work continuously all the way around to the starting point ,
taking care that each guide i s properly threaded when it arrives at

F ig . 79 . Yarn Car r ier .

the starting point . Then put the other end ofthe cloth into the take

up rolls and proceed as before.

Adjusting the Feed. Run the machine carefully unti l the new

fabric has passed through the take-up rol ls . In the meantime set

all the cyl inder cams evenly , by marking all the threads an equal

d istance from the yarn guides . To prevent unevenness ofthe cloth ,
each and every feed should draw exactly the same length ofstitch .

When unevenness offabric Shows in the cloth , it is often very d ifficult
to locate the parti cular feeds that are not in even adj ustment . The

common practice ofmarking the yarn ofeach feed is the simplest
,

and perhaps the surest way ofdetecting which feeds are drawing

more yarn .
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may bemade to run evenly and smoothly . The take-up rolls Should
not be pressed together to o firmly

,
and mustbe parallel to draw equally

at both ends .

After making the above adjustments , the knitter must ascertain
what weight of fabric is desired , and adjust his mach ines accord ingly.

Ifonly a slight adjustment ofo ne o r tw o stitches per inch is required

F ig . 81 . F ram e and Take-Up .

to obtain the proper weight offabric , i t can be made by ad justing

the d ial spind le wheel ; but for more than o ne o r tw o stitches per inch ,
the adj ustment should be made o n the cylinder draw-down cams .

Th i s adjustment requires the marking of the yarn , as previously
described , to ensure a perfect evenness ofthe fabric , after the proper

weight has been obtained .

To Slacken the Fabric, either lower the draw-dow n cam in the
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ring, so that the need les will draw more loop
, o r raise the d ial by

loosening the retaining screw in the cross-bar, then turn the d ial

Lad ies’ Sw i ss Vest.

spind le wheel in the d i rection -calculated to raise the center spind le
the cap and d ial wi l l come with it. AS a rule

,
i t is not good practice

to have the dia l any higher than just enough to give ample space to
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permit of a free passage of the th ickest portion ofthe work ; further

slacken ing ofthe cloth should be obtained by adjusting the draw-down
cam in the ring, as stated heretofore.

To Remove a Section ofthe Sectional Cam Ring. The sectional

cam ring is provided fo r the purpose ofobtaining easy access to the
need le cylinder so as to remove and replace a broken need le o r broken

cam without removing the entire ring . After “ releasing the tension

from the work by slackening the take-up
rol ls

,
take out the retain ing screw which

passes through the solid outer ring
,
and

remove the central section . Now
,
i t wil l

be possible to draw the cam section away
in a d irect l ine from the need le cylinder

and d isclose the need le cylinder
, so that

the d ifficulty may be located
,
and the

broken need les o r cams removed and re

placed by new ones .
To restore the sections to their proper

places , raise all the need les to a plane

above the cams ofthe lower section ; force this section up to the cyl

inder
,
drop in the central section , and secure with the retaining

screw. Draw the work down through the take-up rol ls
,
and re

adjust it to get the proper tension on the cloth between the cylinder

and take—up rol ls , turning the machine partially around by hand to
see that everything is working properly ; then ship on the power .

In Readjusting the Cylinder Cams , it is necessary that the d ial
need le should draw back within the d ial only sufficiently to ensure

the knocking over ofi ts stitch ; any add i tional draw means an unnec

essary strain o n the fabric, which wil l producebad work .

In Adjusting the Yarn Guide, the latches ofboth sets ofneed les
should no t be permitted (by the gu ide) to close down on the hooks of

the need les . The forward end ofthe guide is supposed to intercept any
latch that may be incl ined to fly Shut . I t is also important to see that

theguides occupy such a verti cal position that there is sufficient room fo r
the hooks ofthe d ial need les to pass under the lower edge ofthe guide.

When the fabric is being examined to see that the knitting i s

perfect and clear ofauv tuck stitch ,
i t will be found that the holes

F ig . 82. Ho us ing P lates .
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to assist the Open ing of the need le latches , when the need les are clear
ing the o ld Ioops , prior to forming a new stitch . The take-up is also

an important factor in fo rm ing the lo ops , as it i s necessary to employ

weight enough to carry the o ld Ioops out ofthe path of the need les

without cutting the fabri c .

fhe take-up on the
“revolving cyl inder type i s cal led a fri ction

take-up,
and on the “stationary cyl inder” types it is called a gravity

o r balance take-up .

NUMBER OF NEEDLES .

The fol lowing table gives the total number of need les in each

s ize machine, and the number ofcuts in the cylinder , when the number
of need les per inch is given , from 7 inches in d i ameter up to 24 inches

in d i ameter .

The numbers given below are the nearest numbers to the rate

given that wi ll d ivide by three
,
fo r making tw o and tw o fabric .

7 to i 8 t0 1 9 to i

156

174

I t is a good practi ce to use eight need les to the inch for shaped
goods , and ten to eleven need les to the inch for straight goods .

GEARING .

The gearing ofeach machine d i ffers as to the si ze of the mach ine,
but as a rule, l ike si ze d riving pulleys o n the driving shaft wi l l produce
the correct proportionate speed in the various si zes .
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Detai l ofgearing and parti culars of driving are conta ined in
the following table.

S PE E D OF TE E TH IN TE E TH IN

HE AD RING P IN ION

r ev . 1 1 3 in .

The Speed given here i s a good average, but certain cond itions
require, perhaps , a lower speed ,

and o n the other hand
,
may admit of

an increased speed . This is wholly a matter ofjudgment with the
knitter , for the nature of the yarn , i ts cond ition ,

the manner ofwind ing

and the cl imatic influences ; in add it ion to the many other things that

are no t in frequently com ing up to enter into the calculations of speed
,

are the m o st impo rtant factors in securing a large production. When
the yarn is running wel l , the Speed shou ld be increased jud iciously .

I f it runs poorly and al l other condi tions are in their most favorable

running order
,
the Speed ofthe machine wi ll have to be reduced to a

point that wi l l manipu late the yarn without too many stops .

LEIGHTON FLAT HEAD LATCH NEEDLE MACHINE.

This type of latch
“

need le circu lar machine
,
Fig . 84 , d i ffers

materially from the customary bui ld of latch need le machines
,
in

that the plate o r hori zontal need les are Operated outs ide of the cylinder

tow ards the center , instead offrom the center outw ardly to the edge
ofthe cyl inder . This is the reverse of the customary position ofthe

cylinder and d ial type ofmachine. In this type
,
the hori zontal or

plate need les form the outside stitches
,
and the cyl inder need les form

the inside stitches ofthe fabri c . I t i s the Leighton development of
theWalter Ai ken machine.
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Dial Needle Plate. Fig . 85 represents the d ial need le plate
, and

illustrates the principle o n which these machines are built . As the

need les are operated from the outside towards the center, and the butts

o f the needles on which the actuating cams operate are farther from

Nye Tred ick Cir cu lar L atch N eed le Mach ine
o fth e Rev o lv ing Head Clas s .

the center, the lands are thicker and stronger . The butts ofthe

need les being wider apart than the gauge (at the inside edge ofthe

need le plate) the yarn is taken into the machine with very little strain
o r stress , because each need le nearly completes its sti tch before the
next need le engages the yarn at the carrier ; in this respect, somewhat
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resembl ing the o perat ion of the spring need le frame i n form ing its
stitches . Th is feature adm its o f using a large range in si ze of yarn
o n the same gauge mach ine,

though cyl inders and need le plates of

d i fferent gauges may be used in the same mach ine.

F i g . 85 . N eed le P late.

Shogged o r Racked Stitches . Among the other notable features

of this mach ine
,
i s the shogged or racked

”

stitch
,
which forms the

much desired edge for sweaters (Figs . 86 and 87) and other kn itted

garments . These stitches a re made after knitting the body With the
half card igan , or royal fancy , the plain rib, o r other stitches , as the
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character o r style o f the garment may require . The shogged edges

are formed automatically fo r any des ired length at predeterm ined
intervals , o r may be made in a continuous , automati cally racked w eb.

I f it is desired to produce a fabric with equal
'

interv als ofshogged
and plain stitches , o r other stitches alternating , or a racked ,

or shogged

portion offabric to form the bottom ofthe garment
,
the machine can

be regulated ,
by means of the pattern chain

,
to effect such result

automat ically .

Plated Goods . Another feature, i s in knitting plated goods , i . e.
,

both sides ofwool yarn ,
with cotton yarn between . Th is

,
of course

can be done in any combination of wool , cotton and silk , o r other yarns ,
as the character ofthe cloth ,

or the demand for a fabri c
,
may require.

These machines are designed and bu i lt for knitting straight
,

circular w eb
,
either plain rib ,

halfcard igan
,
or tucked stitch

,
as used

principally in making Swiss rib vests
,
pants

, etc. Another s tyle i s

for producing a variety of fancy knit combinations of stitches , in
add ition to the above

,
and also the regular fashion ing machine, which

automatically changes from plain rib to half card igan or tuck stitches ,
as does any automati c” for knitting underwear .

The sleeves may also be fitted with the rack ing attachments ,
where i t is desired to have a racked edge or fin ish to the cuffs , which

will produce tubular r ibbed cuffs w ith racked or shogged borders
and edges

,
m aking a complete fin ish for the cuffs as i l lustrated in

Figs . 88 and 89 .

Fig . 90 i llustrates the circular r ibbed sw eater collar
,
showing

automatically racked courses
,
made on the collar mach ine of thi s

same type, which makes a circular collar with racked or fin ished edge,
and with a variety of racked courses throughout the col lar , as may

be noted in the i l lustration . The mach ine works continuously
,
and

automatically racks the courses as it kn its .

Fig . 91 frepresents the sw eater and cardigan j acketm achine
,
with

double feed and strip ing attachment
,
and automatic racking attach

ment
,
that racks borders and bands of any w idth and at any part of

the w eb, without attention from the knitter .

Another important and desirable feature of these machines is

the separating course of knitting (see across the midd le of Figs . 86 and

which enables the Operator to separate the goods w ithout cutting
the fabric , leav ing a clean , smooth ,

fin ished edge.
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F igf86. Face o f Sw eater Clo th , S h ow ing S eparating
Course and Racked S titches .
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F ig . 88. Cult-Racked Face.
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Fig . 89. Cuff-Racked Back.
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Fig . 92 represents the sweater mach ine tipped partly over , in
order to give amore comprehens iv e y iew of the top of the mach ine,

and shows why the name
“Flat Head ”

Circular Kn itting Mach ine
was so d istinctively applied to i t .
Method ofDriv ing. The bed plate A , (Fig . has the exten

F ig. 90. C i rcu lar R ibbed S w eater Co llar , Racked Co u r ses .

sion A1
to furn ish bearings for the main shaft

,
wh ich ' is provided with

tight and loose pulleys , and has a bevel gear, or pin ion , wh i ch engages

the teeth ofthe d ial cam plate A4 to rotate i t . The bolt AI3
o n the

yoke AS
enters a l ink A“,

‘

which is pivoted o n an arm A15 projecting

from the shaft ofthe cylinder actuating cam hub B2

(See Fig . so

that the hub wil l revolve inun ison with the d i al plate. The yoke A5

i s connected to the cam plate bymeans of screws and supports , depend
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ing from it is the central shaft AS

(See also Fig . hav ing the attach
ed collar A6 on wh i ch rests the hub of the large ring-l ike washer B
loose on the shaft . The need le cyl inder B1 is supported on the

F ig . 9 1 . S w eater and Car d igan Jacket Mach ine.

washer B
,
and prevented from rotating with the shaft by its projecting

r ib a engaging the fo rk B3
. When the cam plate is rotated

,
the hub

carrying the cams turns in unison with it and the need les in the sta

tio nary cylinder are thereby actuated to form their stitches
, and the

1 7 1
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movable cams or projections as a6 in the groove a
4 actuate the d ial

need les in the stationary need le d ial plate 3
,
which is a part of the

bed plate A . (See also Figs . 93 and

The Dial Needle Bed. The dial need le bed i s composed of tw o

F ig . 92 . S w eater and Car d igan J acket Mach ine- To p View .

ring-l ike p ieces 3 and 4
, (See Fig . which are bolted together

,
and

the part 3 i s connected with the frame bed A
,
the central part being

grooved for the reception of the need les ; the parts 3
"

and 4 being so

shaped and attached as to leave a circular space in which is placed

the segmental rack ing guides C .

The RackingMechanism . (Fig . The racking guides C have
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extension AI
, the gear being engaged and rotated by a worm d3

,

carried by a sleeve d“, fast on the continuously rotated driving shaft
A2

. (See also Fig .

The worm gear forms part ofa clutch mechanism i llustrated

at Fig . 66 (Part II), so arranged that during the regular kn i tting ,
motion is not transmitted to the racking mechanism . This is accom

plished by means ofa pattern chain mechanism , which by means of

the high and low l inks in the pattern chain , controls the clutch that

F ig . 94. S ectional View o fHead .

lets the worm wheel start the shaft d and cam 0
10 at such times as pre

determined to rack o r shog the stitch
,
by deflecting the need les a

l ittle back oftheir hooked ends
,
putting them a little to o ne side of

their true rad i al positions
, so that they may , fo r some stitches , pass

certain ofthe cylinder need les at one side, and fo r other stitches , pass
the same need les at the other side, and remain in either oftheir tw o
o r changed conditions to knit any desired number ofcourses .

Fig . 95 shows part ofthe d ial need le bed
,
d ial cam plate, the top

ofthe cylinder needle cam grooved for the cylinder need les , and the
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cyl inder need le bed , with some of thedi al need les
,
the parts being

in position fo r regular knitting . Need le 21 , in the lower d iagram of

Fig . 95 , i f pushed forward ,
will enter the space between the grooves

5 and 6 fo r the cylinder need les ; but when the racking guide C is
moved to rack the need les

,
they will be moved ,

as in the upper d iagram

ofFig . 95 , so that the need le 21 will pass to the right of the groove 5
and the needle 22 w i l l enter the space between the grooves 5 and 6 .

F i g. 95. P ar t ofDial N eed le Bed , Cam P late, etc. Th e N eed les

and Rackm g Gu id e in Di ffer ent P o s i tion s .

This change ofposition ofthe d ial need les , causing them to enter

between d ifferent cylinder need les from those w ith which they co

operate in regular knitting, makes a change ofstitch , and the stitch

is des ignated as a “
racked

”

o r
“
shogged

” stitch . The l inks o n the

pattern chain act at the proper and predetermined time to throw

the racking mechanism o ut of action , and the regular kn itting is
resumed , unless it is desired to introduce the separating course to

make a finished edge.

The Separating Course. (See Fig . One garment being
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knitted ,
to form a finish for the next garment , a separating course

is made by casting the stitches from the d ial need les . To do this
,
the

d ial need les are given an inward motion by a movable throw-ih cam
,

whi ch enables all the loops held on their shanks , to be brought behind

the latches . To effect this , a link , Fig . 96 , just at the rear ofthe series
of high links used for racking ,

i s provided at its side
,
with a pin 24

,

which acts on an arm f, fixed o n the rack shaft fl , which then ,
by

means of its connect ions, causes the ro d 9 to rise, l i fting the cam plate
9
1

,
raising it into operat ive position .

When the cam plate i s l i fted
,
it i s in position to be struck by the

end 25 (Fig . 93) of the lever 9
2

,
w hich

,
in its inward movement carries

w ith it the cam 9
3

,
pivoted to the d ial needle plate at 9

4

, causing the
plate in its new position to act on the butts of the d ial need les , and
move them inward ly far enough for their latches to pass through the
loops on their shanks , so that the d ial need les , when drawn back,
are enabled to cast Offthe work previously held upon them . The

movement Of the lever to move the cam 9
3 into its extreme working

position
,
also acts to push outward ly a stop It

,
so that it meets the

catch which acted tem porarily to engage in a notch and hold up

the rod 9 , letting the ro d and cam g
1 immed iately drop . When the

lever g
2 i s pushed in , it should be held in fo r o ne rotation ofthe d ial

plate, and to do this , i s provided the latch h“, pivoted o n the d ial cam

plate at hi and kept in place by a spring . The latch at its Opposite
end ,

has a heel , which in the rotation Of the. d ial cam plate
,
meets the

top of an incl ined lug which immed iatelyeffects the release ofthe

lever g
z

, letting the spring draw it back into its normal position , after
the separating course i s made.

Tuck o r Royal Rib. As rib knitting is commonly done on tw o
sets Ofneed les , when the fabric is made ofthat form called tuck o r

royal r ib , i t is customary to place the need les Of o ne set in side position
with relation to the thread guide

,
or guides used to supply such need les

that they will receive the yarn
,
but will not be immed iately w ithdrawn

far enough to cast Offtheir loops and knit . These same need les , how

ever , knit when brought into such relation to a second thread guide

that they may receive the thread
,
the need les casting their loops and

knitting after they have taken the thread from the second thread guide,
or from the same thread guide the second time, as when there is but

o ne thread guide.
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S TARTING UP A LE IGHTON MACH INE .

The machine should stand perfectly level after being fastened
to the floor . The driving shaft should be Speeded to al low the driving

pulley to be about ten inches in d iameter to avoid undue strain o n the
belts , and the consequent wearing Of the shaft bearings . The bobbin

stand o n the spind le ofthe machine should be adj usted in position

to connect the chain ofthe load-up stop motion with the stop-dog o n

the bobbin stand ,
and fastened to the spind le with the set screws pro

v ided fOr that purpose.

The needles should be inspected to see that they are al l lying prop
erly in their grooves , and that none are partly o ut

,
or otherwise d is

arranged . The yarn gu ides shou ld be set in position to del iver the
yarn into the hooks ofthe need les

, and the latch Openings adjusted

to go through the hooks Ofthe need les in the proper manner . Put

on the yarn and turn the machine a few times
,
in order to make sure

that the yarn guides are properly adj usted to perform their function ,

and are feed ing the yarn to the need les without hindrance.

Adjust the w eight on the take-up so that the w eb -i s fairly taut
when touched -with the hand ; the weight shou ld be moved farther o ut
o n the arm fo r heavy yarns , and fo r very l ight yarns , the weight may
be removed entirely . Sometimes when using the l ightest yarns

,
i t

becomes necessary to hang a light weight on the small hook in front
ofthe take-up .

When there i s a w eb o n the need les
,
i t is only necessary to thread

up each feed and start up the machine
,
then

,
when a short length Of

fabri c has been knitted , i t is wel l to examine i t to see that the stitches

are all being made the same length . I f o ne feed is drawmg in yarn

faster than the others , o r some feeds are drawing in less yarn and

m aking shorter stitches than others, they must be adjusted to all draw
alike, and thereby make the stitches even . TO do th is

,
mark each

yarn the same d istance from the guide o r carrier
,
and note which

feeds use i t up the fastest . The draw cams are provided with an ad

justing screw for the purpose ofadjusting the cam in o r o ut
,
to shorten

o r lengthen the stitch , as the cond itions may require. The cylinder

needles should be al lowed to draw suffi cient thread to cast Offtheir
stitches freely .

In this Flat Head type ofmachine
, the horizontal or plate

w e
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need les regulate the amount ofyarn consumed in making the stitches
,

and it is very seldom necessary to raise o r lower the cylinder , the
“only

Object in doing so being to allow sufficient throat for the w eb to pass
through freely from the need les . W hen the stitches are all evened
and a

'

perfect fabric is being knit , make up the garment measuri ng

chain
,
so that it wi l l give the desired length to the garments

Dropping Stitches from the plate

need les , o r the outside of the w eb, i s /
HOOK

generally owing to the yarn guide

being to o high above the need les ,
thereby allowing the yarn to sl ip over

the hooks Of the need les ; o r it m ay be

caused by the latches flying shut, as

they pass through the stitch . The yarn
guide should guard them at this point

and keep them
“Open . Another cause

for dropping stitches is that the st itch

may l i ft Off the hook if the stitch

steels are to o far back of the yarn

car rier when the need les push forward

after drawing a full length of stitch ;
the steel o n which the hook rests should

move from under that need le, by the
time the hook reaches the edge ofthe

steel , otherwise the steel may l i ft the

stitch Off the hook .

Ifthe stitches are dropping on the

ins ide ofthe fabri c, the cy l inder cam

plug may be set to o far fo rw ard , . and

the cyl inder need le latches may fly closed just as they rise through
the stitch . The yarn keeps these latches Open if the cam plug is not

to o far ahead ; o n the other hand ,
i f the cam plug is set to o far back ,

the yarn wil l be laid behind the cyl inder need le latches and clo se

them up. When the cyl inder plug and the plate need le are matched

correctly
,
the c ylinder need le will be drawing its stitch , just as the

plate needle i s coming forward over the steel .

Large holes in the work are usual ly caused by a defecti ve needle

, THROAT

SHANK

F ig . 97 . Leigh to n N eed les .
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with either a crooked latch o r a bent hook. Sm all holes are usually
caused by knots in the yarn .

A rough stitch along o ne of the r ibs in the w eb Often ind i cates

a loose r iv et in the need le
,
and as all such marks in any o ne or more

ribs can be easi ly traced to its need le
,
by fo llowing up the rib on the

outside of the cyl inder
,
such causes for poor work can be easi ly detected

Face. 2 and 1 R ibbed F abr ic .

and remed ied by replacing the imperfect need le with a perfect o ne.

Broken needles may be taken o ut Ofthe cy linder o r plate any time
,

without removing the keys o r sl ides .

I f the trouble i s that the yarn breaks , i t can , in many cases , be

located by examining the ends Of the yarn . I f the ends of the yarn
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r iers , o r i f the Web i s th in , the need les will push through it, by simply
lifting the w eb up in front Ofthe need les; The extra wide throat of

the machine at the places ahead ofthe yarn carrier permits ofthis

being easi ly done.

In starting the racking machine after a quarter runs off
,
it

'

i s

necessary to see that the racking o r shogging chains are in proper

position to start a new garment .

The flyings Ofthe yarn shou ld be blown o ut ofthe machine

occasionally . This may be easi ly done with a piece ofpasteboard
,

o r other l ike arti cle used as a fan .

Cams. Ifthere i s any ind i cation ofbreaking the shanks offthe

needles , after themachines have been running a short time, i t is best

to take the draw o r knock-Offcams o ut Of the machine to see that they
are smooth and free from any nicks o r marks .

W hen the stitch cams or knock-Off cams are ground
,
o r a new one

put into the m ach ine, i t is a good practi ce to see that the first corner

is rounded a littleand the balance sloped Off after leaving the end wide

eno ugh to hold two need les at fu ll length Of the stitch . I f more than

two need les are held back
,
they may break ho les

i

in the w eb.

The cams on the cam plate o r hori zontal need les can be inspected

by taking out the two screws which fasten the segments to the cam

plate; the segment can then be sl ipped to the left by turning the
mach ine by hand a short d istance

,
hold ing the segment stationary ; in

returning the segment to place
,
drop it over the need les in its proper

posi tion , and sl ide i t to the right
,
unti l the screw holes come into

line, insert the screws and fasten down tightly .
The knock-0 17cams in the cylinder can be removed by taking o ut

the large headed screw which acts as a stop to that cam when knitting
the tuck stitch ; the cam can then be removed and replaced in the same

way . By pulling the knuckle pin
, the r ing

‘

can be moved to any posi

tion by hand . Ifafter putting the machines together again , any drop
stitches appear in the w eb

,
i t may be found that the cylinder cam plug

requ ires re-adjustment .
Ifthe geared r ing carrying the steels should get misplaced in

taking a machine apart , i t can be set into proper position by loosening
the buttons on the outside Of the cam plate

,
then li fting this plate o ut

of mesh with the driving gear ; turn the shaft backward o r forward
sufficiently to set the steels in their proper position .
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When it i s desired to make faced goods with o ne face of the fabric
wool and the other o r back of cotton , it is only necessary to th read
thewool yarn into alternate carriers and the cotton yarn into the others .

When it is desired to make plated goods , with wool o r si lk surfaces
and the middle o r interior Of the fabric of cotton

, the wool threads

should run through the quirl guides nearest the center of the mach ine
near the carrier, and the cotton in the quirls next to the outside Of the
machine. Such plating can be done on the outside or inside surface
of al l tucked goods by thread ing alternate carriers with cotton

,

accord ing to the side on which it is desired to show the wool . Thread
ing the wool and cotton into all the carriers as above described to

plate, will give both surfaces plated , either plain
-

rib or tu ck stitch .

FLAT OR STRAIGHT LATCH NEEDLE MACHINES , OR
THE LAMB SYSTEM.

THE LAMB KNITTING MACHINE .

The mach ine i l lustrated at Fig . 98, is constructed upon the novel

principle Of employing tw o straight , paral lel rows of need les su ffi
ciently near each other to connect the two rows of kn itt ing at either
end, but far enough apart

“

to allow the fabri c
‘

to
'

pass
'

downbetween

them as it is knitted .

j

Po s ition ofNeedles.The tw o rows Ofneed les are placed Opposite

each other , i n grooves in a steel need le bed , the two sides o f wh ich
l pe from each other like the roof ofa house,and are separated at

the ridge, o r center , where the need les form the stitches .

A carr iage i s propel led by a crank back and forth over the need le

bed . This carriage contains , under each side
,
an arrangement Of

automatic cams
,
called a lock , (o ne for each row Ofneed les) for operat

ing the need les up and down in the grooves ; and also carries a yarn

guide fo r del ivering the yarn - from the bobb in into the hooks of the
need les as they are moved up by the cams . As the carriage is dr iven
over the need le bed ,

the need les aremoved up ,
fed by the yarn ,

and

drawn down almost simultaneously , al l the need les forming stitches
w ith o ne revolution Of the crank .

The lock is so constructed that by adjusting a cam stop , (th i s
being possible without

“ stopping the machine) the cam lock may be

opened o r closed , (but engages the need les only w hen Open) in such

a manner as to cause four d ifferent styles
“

Offabric to be produced ,
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qual ity Of w o rk th
'

at i s made o n the mach ine when making any of

the ribbed stitches . I f very coarse or loose work is cal led for
, the

throat must be wide; and i f close, snappy or elasti c work, the throat

must be as close as will allow the work to pass down without hindrance.

As fo r the sleeve Of a jacket ; the part from the shoulder to the cuff

sho uld be loose, while the cuff should be as close and snappy as po s
sible.

-TO do ~ th is to the best advantage
,
use the adjustable throat

,

which is easi ly changed from loose to close.

Locks . The cut common locks
, Fig . 101 , represents the under side

ofa short carriage showing common locks . It is the,
functio n ofthese

lo cks to operate the need les up and down to form the tubular stitch

The cut automatic drop locks , Fig . 102, represents the under side
ofa short carriage showing the automatic drop locks which do away
with cam stops, and enable the Operator to make the tuck o r polka

stitch on the inside ofthe need le hook, instead ofon the outside
,
as

done by the card igan lock and all other locks making this and the

card igan stitch .

The automatic tubular locks
,
Fig . 103 , are used fo r the same

purpose as the common locks , but, being automatic, they do away
with the cam stops and with them it is not necessary to run the car
r iage over the fu ll length Ofthe bed , but only far enough to pass al l
the need les in action .

The cardigan lock d i ffers from the common lock chiefly in the
arrangement Of the wing cams , i t being their function to draw down

the need les . The wing cams (see B ,
Fig . 104) of the card igan lock

are made so that the need les can hold tw o stitches , when the carriage

goes in one d irection, and cast tw o and take o ne o n in the other direc

tion
,
and also form a shorter stitch . The wing cams Of the common

lock never take no r cast but one stitch at a time.

The r acking plates are fo r the purpose Of making Obl ique stitches

in fancy patterns , o r fin ishing for borders o r edges .

Cam Stops . The Cam Stops H ,
H are (see C, Figs . 98 and 105)

the four short bars at each corner Of the need le bed that act on the

sl ide plateM, (also B in Fig . 106) extending below the carriage, and

Open and shut the cams .

The Yarn Guide C del ivers the yarn into thehooks Of the need les ,
and must move at the same d istance from each ro w , and as close as

possible to them without touching .
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Latch Openers . The steel plates fastened to the carriage, with

upper ends hooked and having knife edges , are called the latch Openers

(See D, Fig . 98, also Fig . Their function is to Open o r guard

the latches ofthe need les , so as to admit the yarn into the hooks , and
also to hold the latches down ,

out Ofthe way Of the yarn guide.

The Counter .

‘

The counter R (Fig . 98) is for the purpose of

rel ieving the Operator from counting whi le working . Turn the d i al

Fig. 100. 8-inch Bed , S h o w ing Dr o p—Jack .

so that the pointer wi ll rest on o ne hundred
,
and at every revolution

of the crank, thed ial wil l move o ne point
,
thus indi cating each round

knit .
Gibs . The need les are held in position by two flat sl ides with

bevel led edges , called gibs , o n which the carriage runs .

Weights . The work E is drawn down through the m achine,
between the j acks , by a weight on the weight hook S . As the object

Of weights o n the fabri c is to draw the loops Offthe need les as fast as

made, i t requires only just such an amount as will do this wel l . On
coarse yarn , ful l width , four pounds is usually enough . With narrower
width o r finer yarn , three pounds ; when Operating less than thirty
need les , use tw o pounds , etc. More weight is required in kn itting
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is caught in the hooks , and the Old loops pass under the latches , turning
them over o n the hooks . The need les continue dow nward unti l the

loops sl ip over the ends , and the yarn is drawn through the Old loops ,
forming a new set on the need les .

Pos ition Ofthe Needles . TO place a need le in working position ,
move it upward unti l the hook is between the j ack wires , o r bitts J,
Fig . 98. TO move it out Of position ,

draw it dow n hal f an inch
,
o r

as far as it wi l l go . The need les

should be moved up by the bow
springs o r need le stops P , at the

bottom ofthe need le bed T,
and

drawn down by the shanks Of

the needles . The needles shou ld

be kept in working position o r en

tirelydrawn down , fo r i f left half

way between , the shanks are ex

posed to the cams , and the break

age Ofneed les o r need le bed will

occur when the machine i s set in

motion .

F ig ' 101 ‘ comm o n L OCk S '

Adjusting theTension. The

tension nut A (Fig . 98) on the take-up stand , governs the wire take-up,
B . To increase the tension turn the nut from yo u . T0 decrease it

turn the nut toward you . In knitting stockings med ium size, adjust

the nut so that take-up wire stands about perpend i cular . On double
webs full width , d iminish the tension so that the end oftake—up wire
is about tw o inches above the eye in the stand . The fewer need les

in use
,
the more tension required , and coarse yarn requires more ten

sion than fine yarn .

The yarn carrier traverses the full width ofmachine
,
but knitting

i s done at various widths . This occasions slack yarn
,
at either end ,

between the fabric and yarn guide. It requires only
‘

such a tension
,

in connection with take-up, as wi ll draw in this slack and make the
fabric perfect at the corners . The less tension used the easier the
machine wil l operate.

To Tighten o r Loosen the Stitch . Thewing cams draw the need
les down as the lo ops

'

are formed and determine the d istance to
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be traversed by the need les . The farther the need le is drawn down ,

the longer it makes the lo op and the looser will be the fabric . The

hands G are attached to the wing cams . When the hand points to
1 at the top ofthe d ial , the loops are shortest and the fabric closest .

When the pointer is on the largest numeral , the loops will be longest
and the fabric loosest .

TO S ET UP THE WORK FOR A MITTEN

Put up twenty-four need les (on each side), and draw down every

th ird need le, commenc ing with the second from the end
,
then fasten

the upright ro d into the base ofthe spool-stand , so that each hole in

the top plate comes d irectly above the wire post in the base. Place a

spoo l O f yarn on o ne Of these posts , and draw the end Ofthe yarn

through the hole in the top plate d irectly above it .

Place the spoo l-stand K back of the need le bed with the spool

to be used facing the machine. Have the crank at the left hand and

move o ut right hand cam stop H o n back side. Turn the crank to

the right . Pass the yarn through the wire eye on top of take-up
stand N ,

then through the V shaped

wire O o r hole in front end of the

take-up stand N ,
and down through

yarn guide C ,
dropping the end

down between j acks J about six

inches . Turn crank to the left and

put in right hand stop
,
back-side.

Both rows of need les have been

moved up and taken the yarn , draw
ing it down in a sort of network .

Draw the wire o ut ofthe comb Y ,

(Fig . 109) and push the teeth up

through the network from below,

and then run the wire into the teeth

again over the network . Attach to th is comb a weight stand and a

two pound weight . Turn the tension nut A back a trifle more than

a quarter Of a revolution ,
so that the take-up wire B stands about

perpend i cu lar
,
or leans backward a little.

~ No w spring down the

take-up wire B and hook it on the yarn between the guide C and the

take-up stand ,
then knit eighteen times round .

F ig . 102. Autom atic Dr o p L o cks .
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Push up the need les drawn down and with the work hook (Fig .

109) pick up the last stitches o r loops cast offthe need les next to the
ones pushed up ,

and put the loops o n the empty need les . Knit four

rounds , then widen fo r thumb as follows : Push up a need le at right

hand on both front and back side and with a three point narrowing

comb 109) take the stitches on the three outside need les and
put them o n what are no w the three outside need les in clud ing the
need le just pushed up . This leaves the fourth need le empty . With

the work hook pi ck up the last loop

cast Offofthe fifth need le and put it

o n the fourth . Knit three round
and widen again and so continue to

widen unti l seven stitches are taken

on each side. Use three point comb

for widening the first three need les

o r for three stitches or less , then use

foui
,
five, and six

,
knitting three

rounds between each . After the

last widening knit six times round ,

then throw Off these stitches which

have been widened for the thumb

o n thumb combs X (Fig . 109) and

draw the empty need les down out of working position and knit thirty
,

rounds , then narrow as fo llows : Leave fiv e stitches at o ne end , and

with a five point narrowing comb transfer the next fiv e stitches one
need le toward the center ; then transfer the five stitches , l i ft at the
end tw o need les toward the center , and draw down o ut ofOpera

tion the empty need les thus left . Repeat this process at the

other three corners of the w eb. Knit four rounds . Leave four

stitches at one end and with the next si ze comb , four points ; transfer

in the samemanner as before. Knit three rounds . Leave three stitches

at one end
,
and with next si ze comb , three points , transfer as before.

Knit tw o rounds . Take three stitches from end
,
transfer one toward

center ; then take the outside stitch and transfer one toward center.
This being repeated at each corner wi ll leave all the need les with tw o

stitches on them . Knit tw o rounds and take the work from the

machine.

F ig . 1 03 . Autom atic Tu bu lar L o cks .
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with thumb at right, pick the next twelve stitches (six o n each side)
into the machine, and ravel once round ; cut thread near the finger

and pick o ut ten stitches , five each side ofopening , separating finger

from hand front side; pick these into machine beside those already

in
,
putting those from finger on back s ide, and those from hand o n

front s ide; knit thirty-five rounds and narrow as before. Repeat fo r

third and fourth fingers , using ten stitches and thirty rounds fo r third ,
and nine stitches and twenty-tw o rounds fo r fourth .

Fo r thumb, ravel once round ,
out the thread and pick each way,

both front and back , unti l there are ten in al l picked o ut, five o n hand ,

and five o n thumb ; pick into m achine, knit twenty-tw o rounds and

narrow Off.

Fo r left hand glove knit the same until yo u pick in stitches fo r

second finger, then with thumb at left hand , proceed as d irected above

fo r knitting fingers .
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KNITTING A S OCK COMPLETE .

Put up thirty needles o n the front row and the same on the back ,
then draw down every third need le put up, beginning with the second
need le from the end. Set up the work as usual , and attach a tw o

pound weight . Before attaching the take-up spring, bind offthe top

as follows : With the crank at the left, push up the back need les , on
which the work is set, as far as they will go ; draw offthe slack thread

below the yarn guide about ten inches ; and beginning '

at left wind

this yarn (next to need les) as loosely as possible around each need le
moved up . Pass the yarn under each need le and wind it around the

hook to the left, slid ing the need les down with the left thumb as fast

as they are wound
,
far enough to cast Offthe stitches ; then bind the

front row in the same manner
,
beginning at the right hand . Adjust

the take-up spring to take up the slack , and hook it o n the yarn between
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the take-up and the yarn—gu ide; knit twenty-five rounds and then put
up the need les drawn down (every third), and kn it o ne round

Fo r length ofleg, knit seventy rounds . Have crank at left .
Fo r the heel, '

set hand 1 at “
close

”

,
and 3 same as 2. Put o ut

both right hand cam -stops . Knit tw o rounds , at the same time draw

ing down o n the back part ofthe fabric with the left hand . No w put

the large triangular wire over the work, draw it down wel l between

the rows Ofknitting
,
and attach to i t a weight-stand and o ne-pound

weight . Remove the tw o -pound weight from the set-up comb, leaving

theweight-stand only

For the length ofheel, knit ten rounds , o r o ne-th ird as many as

there are need les in use on front side, stopping w i th crank at left .
To prevent the work from rising up on the back need les while knitting

A

F ig. 104. Cam s . A ,

“V Cam . B , W ing Cam .

C , Car d igan Cam fo r Comm o n L o ck .

the length Of the heel , draw down o n back part ofi t with the left hand .

Then lessen the weight o n back, leaving only the weight-stand .

Next take a worsted need le, threaded with a piece ofyarn , and pass the
need le up from below through the 1 1th stitch from the right . Tie

this yarn underneath , and remove the weight-stand from the set-up
comb o n front , and hook it upon this yarn . Add to th is a o ne-pound
weight . With crank at left, push up ,

as far as they wi l l go , 10 need les
at right hand , back ro w . Transfer the stitch from 10th need le to

1 1th , the next need le to the left . S l ide the other 9 need les partially
down ;no t quite far enough to cast Offsti tches .

Place o ne of the smal l combs o n the front side, Opposite these 9

need les , and with the work-hook transfer the stitches from these nee
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d les to the hooks Of the comb . Draw the empty need les down out of

working position . Turn crank to right . Push up as far as they will
go the 10 need les at left hand , back row,

and transfer the stitch from

the 10th needle to the 1 lth . Place the other small comb Opposite

these 9 need les , and transfer the stitches from them to the comb
, draw

ing dow n the empty need les as before.

T0 knit the capfor the heel on the remaining 10 need les in use, the

crank should be held at the lowest point and moved back and forth

only far enough to form each end - stitch . Every time the crank is

moved to the left , transfer a stitch from the right hand comb to the 1 1th

F ig . 105 . Cam S to p C , F r ont Latch Opener s B
and Back Latch Opener s A .

o r end need le; and every time the crank is moved to the right, transfer

a stitch at left in the sameway . Wi th the crank at the left
,
transfer the

last stitch from each comb
, both at once. (In transferring stitches ,

be careful. to carry the stitch straight across from the comb into the

hook Of the need le, without turn ing o r twisting the stitch .) Remove

the smal l combs and triangular wires . Put in both right hand stops
,

and replace the hands
,
setting 3 at “close” and 1 same as 2 . Remove

the weight from the back
,
leaving the weight-stand .

Now put up at right hand the 10 need les drawn down , and one
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two rows do not come exactly Opposite each other at the ends . Always
narrow the outside need le.)

For the length offoot, knit forty-fiv e rounds , then narrow Offthe

to e by narrowing o ne need le at every half turn of the crank unti l only
10 need les remain o n each side. Knit two rounds and run Offthe

work ; ravel o ne round and with a worsted need le fasten the end stitches

with the button-hOle stitch ,
o r over-and-Over stitch . Pick the long

stitches o ut oftop of leg with the work—hook , beginning at the corner
where the long yarn is ; or cut the long
s titches at the top and pick o ut the cut

stitches .

To Knit Larger Sizes , set up 33 o r 36

need les o n each side; or to kn it any de
sired si ze

,
reverse the order Ofthe rule in

the Table Of S i zes given on Page 183, and

knit ten rounds less in the foot .
To Knit a Stocking Narrowed in the

Back, proceed as fol lows : Push up al l

the need les in machine. Setup the work

and knit o ne hundred and thirty rounds
,

F ig , 107 . Tens i on Takg up .

then with crank at left hand
,
narrow tw o

stitches at right, o ne o n front and o ne on

back side. Kn it six rounds , and narrow in the same manner , and so

continue to narrow unti l but 36 stitches are left o n each side. Knit

fifty rounds and take the work from the machine.

Now p ick the work into the machine in such a manner that the
narrowing in back will be in l ine with the center ofthe back row of

need les, and k nit heel and foot in accordance with the rule given above.

To Use the Narrowing Comb: Put the eyes ofthe comb into the
hooks Of need les and with the comb draw the need les up unti l the
stitches pass back ofthe latches ; then push down unti l the stitches

cast o n to the comb
,
and transfer them to the need les as desired .

T0 N arrow O/j ToeWith N arrow ingComb. Leave six stitches

at o ne end and w i th comb 6 transfer the next six stitches o ne need le
toward the center; then transfer the six stitches left at the end tw o

need les toward the center , and draw down o ut ofOperation the tw o

empty needles thus left.
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Repeat this process at the other three corners of the work, and

knit fiv e rounds . Leave fiv e stitches at o ne end , and with the next
si ze comb (5) transfer in the same manner as before, and knit four

rounds . Leave four stitches at o ne end
,
and with the next si ze comb

(4) transfer in same manner and knit three rounds . Leave three
stitches at o ne end ,

and with the next si ze comb (3) transfer in the
same manner and kn it two rounds . Leave tw o stitches at o ne end

,

and with comb 3 transfer in the same manner and knit two rounds .
Leave o ne stitch at o ne end

,
and with comb 3 transfer in the same

manner and knit two rounds . No w transfer so as to br ing tw o stitches
o n each need le. Knit tw o rounds and run Offthe work .
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To Ravel the Work in the Machine. Ravel out the loops by
pul ling the loose yarn stra ight up over the ends Ofthe need les . I f

holes appear o r the yarn breaks the loops that

run Off
, put on the need les , and ravel down the

work to where it IS perfect .
TO Rem ove a Needle from theMachine. Take

Offthe caps V at either end Of the need le bed that

hold down the carriage U
, and remove the car

r iage. W hen removing the ro d be careful not to
let the block slip offthe rod and no t to turn the
ro d end for end . The hollow side of the

block is the front and the pin on

,

tOp Of the block

fits into a hole in the lever that operates the yarn
guide C . See that this is adjusted properly and
operates freely before fastening the caps V .

An arrow on each gib points the d irection in

which to move the gib in order to take it o ut.

Push the gib o ut in the d irection ind i cated by the
arrow , unti l the end passes the need le to be re

moved ; then draw the need le o ut and put in

another . See that the new need le works freely

Lam b Needles . after the gib is replaced . The caps should be re
placed , putting each in its ow n place.

When any of the latches fai l to Open , press down o n the latch

opener with the hand , and move the crank to Operate the need les once
o r twice before setting up the work . When the work rises up on the

F ig. 109. Com b s and Wo rk Ho ok .

needles add more weight . When the need les move up in knitting, if

the loops fai l to sl ip down back of the l atch , knit looser .

When the need les take the yarn and retain the loops without

knitting push the needles up unti l the loops sl ip back ofthe l atches ,
then drop the yarn into the hooks and draw the needles down , knitting
offthe Old loops . After the loops are formed

,
i f they fai l to cast off
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stops . I f any o ne of the -stops H
,
fai l to shift the slide plateMas far

as it wi ll go , screw that stop closer to the need le bed o r bend the point

in a trifle.

I f the latches ofthe need les become bent by accident o r otherwi se,
straighten them with the fingers .

20 2
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Stop the machine o r change i ts motion from rotary to re

cipro cating, without stopping .

Put up out ofaction about one-half the need les .

(4) Put up out Of action one needle ofthose remain ing in action
at each course knit .

(5) Restore these needles successively to action.

Restore the instep need les to action .

Change the motion from reciprocating to rotary again .

These changes are accompl ished in various automatic ways by
the several d ifferent bu ilders , but all depend upon a pattern chain o r

wheel , which measures the length offabric knit , and at predetermined

periods shifts the motion-changing and need le-cam devices to effect

the required result .

In the simple Hand Machines these various Operations are ef

fected by the Operator manipulating the levers etc.
,
as required to

accompl ish the desi red result . One by o ne, almost , each Operation

has been made to accompl ish the result automatically , unti l now w e

have the Full Automatic .

Full Automatics may run continuously on women’s goods , passing
from stocking to stocking without assistance from the Operator. In

making hal f-hose o r socks the machines are automatic to a l ike degree,
except that they must be stopped at the end ofeach article

,
so that

another cyl inder may be introduced with the rib-top on the needles ;
o r a transferring device may be used fo r putting the rib tOp o r hose leg
on the need les , which in the l atter case does no t necessi tate removing

the cyl inder from the machine.

Originally , machine-made seamless hosiery was made on hand
machines wherei n each needle for the formation Of the heel and to e had

to be manipulated by hand , and all other changes effected by the
crudest means .

As the Hand Machine i s the simplest form ofmachine kni tting,
more easily understood and plainly presenting Operations

,
performed

by hand
,
that the Automatics perform by mechan ism , it may be wel l

to take i t up first , for it treats the fundamental principles s imply and
clearly

.
The results Obtain ed o n the several cl asses of Circu lar

Latch Needle frames are practi cal ly the same
,
but themechan ical ar

rangemen ts have grown more complex as dev ices have been perfected
fo r performing automat i cal ly the various operat ions of shaping hosiery.
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HAND MACHINE S

The stitch in plain machine kn itting is exactly the same as made
i n plain hand knitting

,
though more perfect and even . The number

ofstitches required to be put o n the needles
,
in setting up the work

,

depends upon the si ze of the yarn and the si ze of the sock or stocking
desired . A large size stocking requ ires more stitches than a small o ne

,

W EB HO LDERS

P n es s me

( L lF
‘

T lNG P

MOT lO N C HA N GING CLUTCH

S E C T O R

S T lTC H C A MS

DEV ELOPMENT O F N EEDLE-CA MS

F i g. 1 1 1 . S ectional View o fTyp i cal “Fu ll Autom ati c
”
Cir cu lar L atch

N eed le F ash io ning Mach ine.

and fine yarn requires more stitches and finer need les than are required

by coarse yarn . It i s for this reason that needle cyl inders are re

quired to contain a d i fferent number Of slots , o r places fo r needles , to

su it d ifferent si zes o r grades of yarn ,
and i s also the reason why they

are required to be made Of different diameters to make the various

sizes Ofhosiery . The number of slots may be di fferent in cyl inders of

the same si ze, accord ing to the requirements of the work .
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There are three conditions that will change the size Ofthe hose ;

first, the number Ofneedles in the cyl inder ; second , the length of the

stitch ; and third , the size of the yarn .

Fine yarn knit on a cylinder contain ing 60 need les will produce a
small si ze stocking , but if knit on a cyl inder contammg 100 needles will

make full si ze hose. The tighter the stitch the smaller the tube, o r
w eb

, in d i ameter ; the l ooser the
stitch the l arger the tube. The

coarser the yarn used the larger

will be the tube produced with a

given number of needles , and the
finer the yarn the smaller the

w eb o r tube produced . Fo r ex

ample, the coarse cylinder will

make a child’s stocking with a

fine yarn kn it with a short stitch . Seamed work is always smaller
in d iameter than where the full number ofneed les in the cylinder are

employed . With every other needle o ut a very small tube can be knit .
Operation. These machines are Operated enti rely by hand during

the ci rcular and also during the reciprocating movement required to

make the heel and to e, the needle being raised and lowered by hand ,

by means ofa working-hook (A in Fig . The work is held down

by means Of weights .

In starting the work , the knitting is commenced at the top ofthe

stocking and set up with a selvedge, the same as if knit by hand . Fo r

half-hose o r socks , the top may be ribbed o r seamed as far as required
by rem o vmg every second , third , o r fourth needle, and then changed to
plain knitting by replacing the needles removed fo r that purpose.

N arrowing, for shaping the leg ofa stocking, may be done with the
stitch regulator without stopping the machine. The heel is knit at

the proper place by knitting backward and forward , and may bem ade
double thickness if desired . Knitting the foot is then continued and

the to e finished on the machine, except j oining a few stitches at the
to e, which is done by hand with a fin ished needle after the stocking is

taken from the machine. The machine is usually fastened to the
“

table or bench by means Of thumb screws .

Fig. 1 15 i s an il lustration ofthe Branson Hand-KnittingMachine.

The parts are designated in this il l ustration as follows : A is the cam

F i g. 1 12. Tran s fer Cup .
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les pass over them to free the l atches . The mach ine i s turned until the
needles are all passed out from under the cam in either d irection when
the cams drop automatically , bridging the opening , and causing the
needles to pass up over the cam 0 11 that side and down under the cam

on the opposite s ide, thus forming stitches . Ifby any means the cams
get in a position so that the needles pass down under both

of them and the need les are not l ifted up to free the

l atches , by li fting up several of the needles above the
cams and turning the machine past these l ifted needles

,

the cam wil l d rop down and the needles pass up over it .

Then push down the l ifted needles .

To Regulate the St itch . Draw the stitch regu

lator , G, to the front of the mach ine to lengthen the

stitch
,
and push it toward the back Of the machine to

shorten the stitch . In ord inary knitting the stitches

F ig qm should be long enough to easily draw downto the needle
W o r k H o o k cyl inder , fo r tight o r cl ose knitting makes the w eb hard
and HeelHOOk ’

and inelastic . When the stitch is too short it will no t
pass down over the l atch of the needle freely unless considerable
weight i s appl ied . When the needles do no t knit but the yarn l ies in
front of them ,

not kn it in , the d i fficulty usually is in having the stitch
to o short .

The weights hold the stitches down so that the need les may pass
up through them as they are raised up just behind the yarn carrier.
Before anyknitting i s done, the

-

needles must be raised up high enough

to allow the stitches to get below the latch ofthe need les . The weight

does not affect the length ofthe stitch , but only holds it down . I f the
stitch is ofthe right length ,

and the proper amount ofweight is used

there w il l be no d i fficulty with the needles , as they are sel f-acting.

Needle Cylinders are made to contain different numbers ofslot

fo r need les to suit d ifferent s izes and kinds ofyarn , and to make d i ffer
ent si zes ofhosiery , as i n the i nstance cited where fine yarn knit on a
cyl inder containing 60 need les will make small hose ; but knit o n an 84
o r 100 need le cylinder, will make ful l sizes .

Fig. 1 18 represents needle cyl inders , without needles , fo r each of

the four d ifferent size heads used in this m achine. The number Of

slots and needles a cyl inder contains represents the number ofstitches

that will be made each round , wh ile knitting w ith that cylinder in the
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machine. The number Of slots in a cyl inder does no t necessarily in
crease o r d im in ish the si ze of that cyl inder, but only places the needles
nearer together or farther apart

,
as fine o r coarse work is desired .

Cyl inders are commonly cut for any number ofneedles desired up to
176 slots , and sometimes finer , with inserted sheet steel wall s .

Cyl inders are changed by removing the yarn carrier D,
and either

F ig. 1 15 . Br anso n HandMach ine.

lifting up enough need les to allow the cams to pass under and be free
ofneedles , o r remov ing them and l i fting the cylinders out of the cam

cyl inders . I n putting another cyl inder in place, put the slot , in the

under edge ofthe cyl inder, on the stud in the back Of the bed plate,
and then secure the yarn carrier in its proper . place.

A combination is effected in these machines in such manner that
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the bed (Fig . 1 19) or running gear of the machine accommodates the
d ifferent s ize heads and thei r cyl inders , the gear rim ofthe head being

always the same si ze, the d i fference being in the size ofthe cup of the

head for hold ing the needle cyl inders . This 13 shown very clearly in

Fig . 120.

F i g . 1 16 . Cam Cylind er S h o w ing Cam s .

Needles . There are three sizes of needles in general use in these
machines

,
cal led 12 gauge, 18 gauge, and 24 gauge. They are used in

knitting d ifferent grades of yarn so as to form large o r small stitches .

Fo r coarse yarn such as is generally knit o n the 60 and 70 needle cylin

ders , the 12 gauge need le is used . Fo r finer yarns the 18 gauge needle
in the 84 cyl inder , and the 24 gauge in the 100 needle cyl inder are used .

The 18 and 24 gauge needles are also used in knitting cotton; the 18

gauge in the 84 need le cyl inder , and the 24 gauge in the
'

100 need le

cyl inder .

The regular standard of gauges adopted by the bu ilders of this
machine is as fol lows :

1 2 gauge needles fo r cylinders having four to s ix need les to the inch
1 8

U U ( f l (

SIX to Eigh t ( l ( l ( t

24 eigh t to tw elve
36 tw elve to fifteen
42 finer than fifteen

S iz es ofYarns Used in Different Cyl inders .

A 56 needle cyl inder will make a 5 inch child’s stocking . Use 64



https://www.forgottenbooks.com/join


KN ITTING

then bring it up and around o ne Ofthe needles in the machine close to

the yarn carrier . (See Fig . Always bring the yarn around the

needle from the right to the left , and then down under the next hook

of the set-up,
and

'

so on around each . This is continued o n each needle

until the needles down in the cams are reached ,
then hook the weights

into the ring in the wire underneath the set-up and turn the machine

F ig . 1 18. N eed le Cylind er s .

slowly to the right until the remain ing need les are brought up into full
v iew . Continue to set up these need les as before, running over tw o o r

three ofthose that were first set up to fasten in the end Of the yarn .

Break Off any yarn remaining in the fingers and the setting-up i s com

pleted . Note that bringing the yarn around the needle from the right

to the left always forms a crossing ofthe yarn o n the inside ofthe needle
between it and the hook Of the set—up,

as shown in Fig. 123 . I f there
are more needles in the machine than hooks in the set-up,

catch under

the same hook twice.

To KnitRibTopsWith out Rem oving the Needles . Before setting

up the work l ift up every fourth need le and tip it over at right angles

with the cyl inder , as shown in Fig. 124 . The yarn carrier arm passes
over these needles w ithout Operating them . Set up the work as pre
v io usly instru cted and knit the length Of top desired . Then tip up

and push down into the cyl inder those need les that are away from the

cams and yarn carrier , after which turn the m achine forward and tip
up and push down into the cyl inder the rest ofthe needles . Then pro
oecd with the knitting .
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To Knit the Heel. On these mach ines there are marks o n the

upper edge ofthe needle cyl inder d ivid ing the cyl inder exactly in
halves , and the front is sub-divided into three equal parts , to serve as

guides in knitting the heel and toe. Turn the yarn carrier to the front
ofthemachine. Lift up , with the hook or fingers , al l the needles in the
back half Of the cyl inder as h igh as they will come

,
or up against the

wire ring in the needle cyl inder . Before turning the crank to revolve

the machine, place the take-up spring under the yarn to brmg it i nto
action .

F ig . 1 19. B ed P late.

Turn the machine unti l the needles in operation have all formed

loops
,
then l ift up o ne needle next to the yarn carri er and next to the

needles already l ifted up , as shown in Fig. 125 . Turn the machine
backward until the stitches are again formed on the opposite side, and

again lift up one needle next to the yarn carrier and next to the needles

already l ifted up . Turn the machine forward again unti l stitches are
formed on the side ofthe beginning , and then l ift up a need le as before.

Continue, in a like manner , to knit backward and forward
, each time

l ifting a need le, until al l the needles are l i fted up next to the yarn car

rier and next to the mark . Before moving the machine push down

the first needle next to the mark on the oppos ite s ide and away from the

yarn carrier .

During this operation Ofl ifting up theneedles
,
the weights at
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tached to the set-up are drawing down the work at the back ofthe

machine, and no t on the part then being knit . This latter part ofthe
work must be held down with the left hand as shown in Fig. 125 .

Draw dow n on it so that the stitches will be kept down on the edge Of

the cyl inder and properly knit in .

After the need les have all been lifted up "to the marks o ne has

F i g . 120. S h o w ing Ar rangem ent fo r Ho ld ing Cylind er s .

been pushed down o n the Oppos ite s ide from the carrier , push the heel

hook up between the w eb and the cyl inder and hook it into the w eb

d irectly under the needles that are no t l i fted up , and about half an inch
from the upper edge ofthe needle cyl inder . Take the weights from
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needles kn it the thumb. Knit back and forth forty-five times ; close

offthe end of the thumb by l ifting up six needles o n each side; then

proceed as in knitting a heel . Push down all the tw entyefour
i

needles

and run the thumb out , leaving the yarn carrier on the left . Now

take the selvedge stitches o n each side Of the thumb thus knit
,
begin

ning close at the bottom
,
and put them over the empty needles, twelve

from each selvedge ; put the yarn in the yarn carrier , push all thenee

F i g , 122 . S etting Up Wo rk .

dles down , and knit round and round for the hand forty o r fifty rounds .
Close offas in the to e of the stocking. While knitting the thumb hold
down the strip with the left hand o r heel hook (B in Fig .

TO Close a Selvedge. Take up the short stitch with a darning

need le on each edge on the wrong side ofthe fabric
,
and sew over as in

over-seaming . Every other stitch o n the selvedge i s a short stitch and

i s referred to as the selvedge stitch .

Mend ing Broken Stitches . Take one ofthe need les Of the ma

2 1 8
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and poor work arise from poorly wound bobbins , and the yarn not

com ing Offfreely .

Table of S i zes o f Yarn Used in Brans o n Mach ines

W o o l Cu ts Co tton N O . W o r s ted N O . N o . o fN eed les i n

P ly Cu t P ly N O . P ly N o . 33A
" Mach ines

AUTOMATIC MACHINES

The following prel iminary description of the Operation ofknitting

a sock on a n automatic mach ine, gi ves a general idea of making a
stocking

,
reference being had to the d iagrammatic view

,
Fig. 1 30

,
in

which the circular series Ofsmall dots represent the needles ofthe

machine.

The need les may be said to be d ivided into sets
,
o ne set, namely

,

those inclosed with the bracket a
,
extend ing

,
say

,
o ne-half way around

the machine ; two sets bb, each extend ing about o ne—sixth or more of

the d istance around the mach ine on oppos ite sides Ofthe same
,
and

adj oining the ends Of the set a ; and final ly a set d , extend ing between

the sets b.

Supposing that the kn itting Of the sock or stocking is begunat the
top ofthe leg, a thread i s fed to al l the need les and the machine i s

rotated so as to produce, by round-and-round kn itting, continuous
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ci rcular courses Of stitches until the desired length of tubular fabric
fo r the leg has been formed , and it is necessary to form the heel .

In knitting a sock ,
the stitches ofa short length ofribbed tubular

fabric may be appl ied to the needles ofthemachine before commencing

to knit the leg ofthe sock. so that when the sock is completed the leg

F ig . 124. N eed les Tipped Do w n .

will have a ribbed top . In knitting long stockings where the ribbed

top i s no t requ ired , the need les may have greater draft while knitting
the upper o r calf part Ofthe leg than while knitting the lower o r ankle

part , so as to shape the leg by drawing longer stitches and making a

tube Of greater d i ameter . After the proper length Oftubular fabric

has been produced the needles Ofthe set a are, while stil l retaining

thei r stitches , raised out of action . That is to say
,
they are raised so
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that thei r butts will be above and free from the influence Of the knitting
cams

,
these cams being the ones which effect the vertical reciprocation

ofthe needles at the proper time to cause them to catch the thread and

draw the
'

stitches . This leaves only the need les b and d in action .

The motion of the machine is then changed from rotary to recipro

F i g . 125 . L ifting N eed les .

eating, and at the same time the extra or thickening thread is intro
duced ,

the double thread being carried back and forth around that

part Of the needle cylinder having the need les band d, to form stitches

upon these needles by to-and-fro knitting . The needles bare those
upon which the fashioning Ofthe to e and heel i s effected and are termed
“fashi on ing-needles .

At the end ofeach reciprocating motion a need le, ofone ofthe

sets b at the end Of the set adj acent to the need les a ,
is thrown o ut of

2 2 2
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d les a and bare again raised o ut ofaction and the reciprocating motion
of the machine i s resumed . As soon as th is has been done

,
needle

after needle, first a needle ofo ne fashioning set b and then a needle
of the other set b, i s brought into action by

lowering the same so as to bring i ts butt under

the control of the knitting-cams , the needles

being brought into action in the reverse order

from that in which they were thrown out of

action . This operation results in the produc
0

tion of a gradually widened fiat w eb, and in Meth o d i i
g

éiii
'

mg To e .

the uniting of this widened w eb to the last of

the circular instep courses , owing to the fact that each of the fash

ioning needles b, retaining its stitches as i t is thrown out of action
after the formation of the circular courses , casts this stitch and catches

F i g . 128. Hand Mach ine w ith P o w er A ttach ed .

a new loop formed upon the need les in effecting the production ofthe

w idened w eb. When al l ofthe fashioning needles have been thus
brought into action the thickening-thread i s removed , the needles a
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are lowered to bring thei r butts under the control ofthe knitting cams ,
and the motion of the machine i s again changed from reciprocating to

rotary .

This effect ofthe fashioning operation just described has been to

Fig . 129. Branson Full Automatic

Mach ine.

produce a seam less pocket upon one side ofthe knitted tube, which

constitutes the heel ofthe finished stocking , as shown in Fig. 131 . f
represents the narrowed w eb;9 , the central circular courses ; and h, the
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widened w eb. After the heel has been completed the tubular w eb i s

resumed and continued until the same i s ofthe length des ired for the
foot of the stocking ,

whereupon the operations resorted to in order to

form the heel are repeated for the to e of the stocking .

The ci rcular courses may be omitted from the instep and center

ofthe heel the narrowed w eb in this case
,
being united di rectly to the

widened w eb It , o r in other cases a

series
“

of courses extending around

the entire heel , but not over the ih

step , may be_formed after the nar

rowing operation and before the

widening operation . In thi s case

only the needles b are thrown into

action after narrowing and they are
again thrown o ut ofaction after the

desired courses for the center ofthe

heel have been produced .

After the completion ofthe toe

a few tubular courses are knitted

and i f the socks o r stockings are

being produced singly , the stitches
may then cast off the needles ofthe machine to free the w eb there

from
,
preparatory to starting a new stocking o r applying a new ribbed

top . I f the machine is intended to operate continuously , and produce
stocking after stocking in Succession , the production oftubular w eb

may , after the formation ofeach toe, be continued to form the leg of

the next stocking , and so o n
, the w eb being afterward severed near

each toe, so that each stocking blank will represent the appearance

shown in Fig . 13 1 ; the to e being completed by uniting the edges "5 i i n

the usual manner .

FULL AUTOMATIC KNITTERS . ACME TY PE

A circular kn itting machine of the Acme type, Fig . 132 , comprises

a
'

stationary needle cyl inder , an encircl ing rotating cam cyl inder
,
and

latch needles with butts or l ateral projections in thei r shanks . The

needle cyl inder has a series of longitud inal , parallel grooves on its

outer surface, and the cam cyl inder is provided with suitable cam s o r

incl ines on its i nner surface. The need les lie i n the grooves ofthe

needle cyl i nder, w ith their butts projecting outward . As the cam

F i g . 130.

Diagr amm atic View o fN eed les .
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butt of the needle. When the narrowing is completed ,
the widening

takes place by exactly the reverse operation ; o ne of the id le needles is

sh i fted to a lower level , or to the active series , at each reciprocation of
the cam cyl inder , by lowering or depressing the butt of the need le.

S inkers . To operate this type of circular machines there are

required devices known as jacks , sinkers , or w eb holders . These are
thin blades ofmetal , o ne of which is placed between each tw o adj acent

needle shanks . Each sinker has a longitud inal movement , inwardly

and outwardly toward and from -the center ofthe needle cyl inder
,
in

suitable guides near the upper edge
.

of said cyl inder ; its movement

being regulated by a cam which accompanies the movement of the

cam cylinder . Each jack has a “finger which ,
when the j ack is ad

vanced , overl ies the last course of yarn which forms the upper edge
ofthe fabric , and so holds the loops on the needle shanks from rising

,

as they otherwise would do , when the need les adj acent to the j ack are

pushed upward through the loops last formed bv them , in order

to receive the yarn for the loop of the next course. The bo t

tom of the notch or recess formed by the overhanging finger bears

against the edge of the fabric , and thus the j acks on either side of

a given needle, when advanced ,
tend to pul l the yarn tight around the

shank ofthe needle. After the needle has risen and received the yarn ,
the j acks adj acent to it are moved outward a short d istance so that the
fingers will be out of theway ofthe yarn drawn down by the descending

needle, which thus forms the new edge of the fabric . The j acks are
again advanced ,

previous to thenext rise ofthe needles , to hold down

the edge of the fabric just formed .

Thus the primaryelements ofthe circular knitting machine, are

the latch needles , groov ed needle cylinder , cam cylinder , stitch cams
, and

s inkers , and they alone would be necessary for knitting a plain tubular

fabric by what is called circular knitting . i n which
‘

all the need les are
kept i n continuous operation .

I n knitting a sto cking,

'

how ev er , which is the principal purpose
for which these machines are employed , w e find a further problem .

In knitting the heel or to e, about one-hal f of the needles are l i fted so

that thei r butts are above the level ofthe stitch cams , and these needles

thus remain idle ; no longer being pul led down to knit . These are

often spoken of as the long heeled needles , because their butts are

longer than those of the other need les , so that they may be engaged by
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a cam and l ifted out of the row of operative needles On the rem ain

ing need les a progressively narrowing strip offabri c is knitted ,
and

then a progressively widen ing strip is knitted ,
until a pouch is com

F i g . 132 . Acm e F u ll A u tom atic Mach ine.

pleted which forms the heel . After the heel i s completed the l ong

needles are thrown back into action and circular kn itting is resumed
for the foot of the stocking.

Narrow ing. The cam cylinder , when knitting the heel o r toe of

the stocking, i s not rotated , but reciprocates first in one d irection and
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then in the other , and w ith each rec iprocation Ofthe cam cyl inder the
needle at the forward end of the row ofactive needles (i . e.

, the o ne

wh ich would be first encountered by the stitch cam and be lowered so
as to knit) i s l ifted up into the pl ane of inactive needles . Thus the
fabric knit by the needles grows narrower by one loop

'

with each re

cipi
‘

o cation of the cam cylinder , and th i s is accordingly called the

f
‘

narro w ing
” Operation:

Widening. After the narrowest portion of the fabric has been

arrived at , only a small number of need les being left stil l in operation ,

the
“widening” Operation begins . This operation consists in first

throwing o ne need le out of operation and then throwing tw o needles

into operation on each reciprocation Ofthe cam cyl i nder. This is con

tinued unt il all the. needles removed in the narrowing process have
been brought back and the pouch has been knitted . Then the long

heeled need les are al l brought down simultaneously into active posi
tion

, and circular knitting is resumed . This is called the tw o-and-one

method.

The two—and-o ne method h as been adopted inthe w idening proc
ess for the following reasons : In the o ne-and—o ne method the last

need le to kn it in the widening operation , as the cam cyl inder moves in
o ne d i rection ,

i s the first needle to knit o n the next course o n
‘

the re

turn reciprocation of the cam cylinder in the opposite d i rection . This

need le, therefore, draws two loops , with the result that a series ofsmal l

holes is left along the l ine or Seam where the narrowed and widened
portions are j oined in the heel o r to e pocket . This d isadvantage is

overcome by the two-and-o ne method , by which the l ast need le to knit

in a given coursc i s thrown o ut OfOperation o n the return reciprocation

of the cam cyl inder , and therefore it is not the first to knit o n the next

course. .TO express the effect in another form ,
in knitting each course

one needle knits beyond the need le which is the first to knit in the next

returning course.

In the earl ier machines of the Acme type, all the rotary knitting
ofthe body of the stock ing was automatic , wh ile the reciprocating

knitting Ofthe heel and we was done by hand . When the rotary

kn itting was partially or wholly completed , o r when the heel o r toe
were to be knit , the machine was stopped , and about one-halfthe
needles shifted to an idle position . In the narrowing and widening

Operation which fol lowed , the ind ividual needles were raised bya pick

230
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133. Acm e F u ll Autom aticMach ine.
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pickers fo r transferring the need les from the working to the idle series
during the narrowing Operation , the only d ifference being that the

depressing pickers are provided with l ips which overl ie the needle butt,
which is in engagement with the notched end ofthe picker, and the

picker is arranged to move downward when engaged by a needle butt

and thus carry the needle downward from the idle towards the working

series .

I n other words the pickers Operate as fol lows
,
taking

,
fo r example

,

the l i fter: As the cam cyl inder rotates
,
the notched end ofthe l i fter

comes against the butt Of the first needle in the row Of active needles .

The need le, being held in a vertical groove in the stationary needle

cyl i nder, cannot m ove sidewise, and so its butt stops the l i fter from

further motion with the cam cyl inder
,
o r in other words , forces it back

ward rel atively to the advancing cam cylinder . The l i fter is so mount
ed that it can retreat only in a d iagonally upward path , and since it has

a finger which underl ies the need le butt , i t carries the needle butt with
it
, and thus l ifts the need le to inoperative posit ion , the needle rising in

its groove. The butts o r heel s Ofthese needles which are in operation

are j ust above the ledge ofthe cam cylinder , so as to be in the path of

the stitch cam and be thereby pulled down so as to knit . The in

active needles are in a higher plane, with thei r butts above the guide

plates , so as to be completely out ofthe path Of the st itch cam s .

The Acme machine employs a rotary winder device fo r winding
the free end ofthe thickening o r extra thread around the main thread .

Winder . The construction ofthis winder i s such that
,
when the

winding ofthe free end ofthe thickening thread about the main thread

has been completed , the free end ofthethickening thread can be pulled

out from the winder by the main thread ,
without being unclamped

from the winder . It consists ofa stationary stud o r boss having in it

tw o thread passages , o ne for themain thread ,
and the other fo r the

thickening thread . The main thread runs continuously through its

passage, thence through a thread eye and take-up to the needl

Mounted upon the stationary boss , so as to be capable of rotation
thereon , is the shel l o r sleeve, which forms the winder . Upon the end

Ofthe winder o r sleeve are formed a number of projections of wire o r

bristles in the form ofa ring-l ike brush .

When it is desired to withdraw the thickening thread from the

main thread ,
the hook upon the three-armed lever pulls the thickening
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thread to one side so as to engage o ne of the spaces or slots between the
bristles at the end Of the winder, and the further movement Of the
lever causes its lower arm to strike an arm connected with the j aw

, and

so to sever the thickening thread , the end of which remains in the slot

in the end ofthe winder unti l the next Operation thereof .

The Acme machine i l lustrated in Fig . 133 i s a full automatic
,

built in what is sometimes termed a box pattern style. The head o r

knitting cylinder is located in the bed plate so that the work is di rectly

in front of the machine. The skeleton cyl inder is one of the d istinctive
features ofthis machine, which is also true Of the pattern wheel system

for regulating the length ofthe tubular knitting , the length ofthe stitch

and al so to operate the stop motion at the completion ofthe stocking.

When the machine changes to the reciprocating motion to knit the
heel o r to e, the pattern wheel is automatically thrown o ut Of action

and a ratchet wheel is provided to take its place while knitting the

heel o r toe. This ratchet feeds o ne tooth fo r each needle required to

narrow
,
and one tooth for each need le required to w iden ,

and requires

o ne full revolution to complete the heel o r toe. When the machine
changes again to rotary motion , the pattern wheel i s automatically
thrown into action and completes the tubular portion of the stocking .

A transfer cup o r quil l ring is used for transferring , instead of

changing cyl inders .

These machines are built in inch si zes , from 2 to 4% inches with

any number ofneedles up to 17 to the inch .

TheNeedleCylinder i s represented as a verti cal section in Fig 134 .

This il lustration also shows some of the parts connected with it . a
2

and are the needle cyl inder proper , supported in the cyl inder guide

0 which surrounds and retains the lower end ofthe needle cyl inder.
At th is end ofthe needle cyl inder , between it and the cyl inder guide, i s
a cam ring n

l with the projection n
o which

,
when the cam ring is

rotated and also by reason ofthe incl ined portions Of the cyl inder bo t
tom

,
allows the cylinder to descend by gravity , thus shortening the

stitch and reducing at the desired place the si ze ofthe stocking. A

gu ide block r2 (See also Fig . which is fastened in the cyl inder
gu ide and extends into the vertical slot , r°, in the cyl inder , serves to
gu ide the needle cyl inder in i ts verti cal movement and to prevent it

from turning .

The upper end Of the needle cyl inder a2 i s made broader o r th ick
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er bythe add ition of the ringa7 to its interior. The ring is fastened
to the

‘

cylinder with a screw 4 and has a projecting ledge CL
9 wh ich

supports the j ack support-ring a
s
, which is in turn secured to the

cyl inder by means ofthe screw 5 . The j ack s irppo rting ring is slotted
on the top edge to form a support fo r the outer ends of thejacks a” ,

and similar grooves are provided in the upper end Of the part a7 ofthe
needle cyl inder , fo r the inner ends Of the j ack . Each jack is made

with_a projection a,
5 to enter the annular groove i n the ring a“,

which

is movably mounted to rotate on the j ack supporting ring a
s
. I t is

the function ofthe j ack ring a“, with its cam shaped groove, to Oper

ate the jacks and withdraw thei r fingers (1 6 out of the paths ofthe
need les when a stitch is being formed .

F ig . 134. N eed le Cylind er .

The ring a
14 rests d irectly upon

,
and i s supported by , the ring

a
s
,
and i s Operated from the cam cyl inder a1 by means of an arm a

“
,

which is fix ed to the l atter and engages with the stops projecting out
ward from the j ack ring a

“
. Adj usting screws are inserted in the

stops and are acted upon by the arm a
l l—one when the cam cyl inder

is moved in one d i rection ,
and the other when the cam cy l inder is

moved in the opposite d irection . This enables the cam fo r m oving
the sinkers , and the kni tting cams to be put in their proper relative

po sd ions during the knitting Operation ,
as is necessary in machines

using sinkers , there being more o r less lost motion between the sinker

cam ring and the cam cyl inders during the changes in reciprocating
knitting.
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The J acks a
10 wh ich take the stitches as they are formed and

push them back from the need les thus taking-up the work as fast as
it is kn it

,
are prevented from being raised (by the work) by the ring

I) which is provided with the flange bl . Between the flanges and the

F ig . 135. S keleto n Cylinder .

top ofthe need le cyl inder, are contained the j acks , free to be actuated
horizontally in the groove in the j ack cam ring a

“
. The ring b i s

secured to the needle cyl inder by means ofa set screw b2

In circular knitting the cam fo r moving the sinkers is so l ocated

with relation to the drawing down surfaces as to pul l the sinkers o ut
as the needles commence thei r descent , the groove Ofthe sinker Operat

ing cam ring pushing the sinkers inward preparatory to the rising ofthe
need les to take the sti tch ofyarn .

The s inker cam r ing i s provided with adjusting screws to time

the action of the sinkers . The sinkers also perform the function of

w eb-holders . The sinker ring is fastened to the needle cyl inder with

screws , and is no t to be removed therefrom except when necessary fo r

unusual repairs.
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and substi tuted byanother hav ing a greater or less number Ofbars , ac
cord ing as it i s des i red to adapt the mach ine to knit coarse or fine
fabrics . When the skeleton is changed it will , Ofcourse, be necessary
to change the need le cyl inder so that the spaces and slots wil l cor

respond and be Of the same gauge.

The Cam Cylinder i s so constructed that the needles are drawn

down from a common level to take the stitch and then returned to the
same level . When the needles are on this level , the l atches are above
the stitches that are o n the needles , and to prevent the latches from

closing and casting offthe stitch , a latch guard ring (8, Fig. 136) i s

provided , which also feeds o r guides the thread to the needles .

The cam cyl inder is rotated o r reciprocated ,
as the character of

the knitting requires , by means ofa bevel toothed gear , engaging

with the bevel teeth a cut in the l ower edge Ofthe cam cylinder d l .

Meth od ofDr iv ing. In the i l lustrations shown at Figs . 133 and

137 the table o r bed i s represented by A and rests o n the supports A1
,

to which are also secured the several mechanisms contained in the

machine for effecting the d i fferent knitting processes . The main

shaft A2
, sometimes called the cam shaft , i s provided w ith tw o loose

pulleys for the driving bel t , which is under the control of the sh ipper
fork and its actuating mechanism . Th is mechanism consists of a

block A6 which sl ides on a stud and is acted upon by the spiral spring
B“ to keep the bel t upon the outer pulley ; the bel t being shifted by
means of a l ink A9 connected to the block and to an arm ofa rock

shaft A”
, which i s mounted in bearings at the side of the machine,

and has a handle AI3 which is used to start the machine. When the
handle has been turned far enough to shift the belt on to the inner

pulley , the arm will rest o n o r just above o ne arm of the pivoted elbow

lever B4
. The l ink has an adjusting screw which may be adj usted so

as to strike the arm sooner o r l ater after the pivot
,
which connects the

l ink and arm
,
passes the l ine of center ofthe rock shaft , to thus deter

mine the ease of motion of the l ink .

The cam shaft has fast on it a gear B12 which engages the beveled

teeth 0. in the l ower end ofthe cam cyl inder a’. On the main shaft A2
i s the hub part of a clutch B13 held fast to turn with the shaft by a
feather

,
B "

,
but loose to move endways , the hub being grooved on the

outside to receive a two part ring Cx which is connected by means of

studs to the forked clutch arm B3 which is pivoted at B1
and connect=
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ed by the l ink B6 w ith the p in 2 located at the inner end ofthe clutch

lever D13

(Figs.139 and The clutch lever is pivoted at D“.

The hub B13

(See Fig . 137) has at its sides , spring-actuated pins a
and bprojecting through the washers on the sides of the hub . A short

d istance from the hub is a loose gear C7 mounted o n a flanged bushing

and collar arrangement secured to the shaft by a set screw and pro

v ided with a hole in the clutch face to receive the pin . At the opposite

side Of the hub and l oose upon the shaft , i s the pinion C8 which is
secured to the sleeve of the l oose pulley A3 . When the machine i s in
motion th i s p inion engages and drives the l arge gear C9 . In the face
Of the pinion is a hole to receive the pin b in the clutch hub .

F ig . 137 . Meth o d o fDr iv ing .

The gear C9 has a crank p in (See Figs . 138 and 139) provided

with a l ink C10 which , at its opposite end , i s attached to a stud on the

segment gear C12 pivoted at C”
,
the segment engaging the loose gear

C7 and oscil lating it continuously . When the pin bOfthe clutch hub
B13

engages the gear C8 the main shaft will be rotated for circular

knitting
,
and the segment will move the l oose gear C7 back and forth

on the bushing , but when the hub is shifted , so that the pin a ofthe

clutch engages the gear C7 , the l atter becomes fastened to the main

shaft, and the segment actuating it will oscil late the shaft fo r reciprocal

knitting for heel and to e work .

The PatternWheel System . The main shaft A2 has secured to i t

at o ne end (See Figs . 133 and 138) the pinion D
"

bymeans Ofwhich

motion is transmitted through the connecting pawl Operating mechana
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ism . This mechan ism consists Ofthe gear. D‘
; the adjustablymount

ed crank p in D3
, which is attached to the l i nk D4

; the pawl carrier D5
,

wh ich is pivoted on the stud a.
“
and o n which is mounted a spring

actuated pawl to engage the teeth of the ratchet wheel D6
. This

ratchet wheel i s the prime mover of the pattern wheel system pecul iar
to this machine.

F ig . 138. Gear s and R atch ets .

The crank pin D3 may be adjusted to control the stroke ofthe

pawl , so that it wil l move the ratchet wheel the d istance ofone o r any
desired number ofteeth ; the greater the movement Of the ratchet wheel

the shorter the stocking , and /
vice v ersa . The pawl has in its side, a

pin a.
6 which , when the knitting is to be changed from circular to heel

and to e knitting , during which time the pattern wheel s a19 and a
20 in

Figs . 142 and 138 are left at rest , i s struck by o ne end ofa lever D7
,

connected with a l ink D8
, Fig. 138 , with an elbow lever D9 pivoted at

D12

(See Fig. 139) to a lug 4 , projecting from the clutch lever DI3

(also shown in Fig . 138) which latter is moved when the change from

circular to reciprocal knitting and v ice v ers a is to be made by the'

pat

tern wheel .

The outer end ofthe clutch lev cr D13

(Figs 138 and 139) is forked
to embrace the wheel C9 , each fork being provided with sl id ing pins
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bar to rotate with it and strike the lever a
” at the proper time. A

spring b6 acts o n the l atch b3 to hold it normally away from the bar.

The left hand end ofthe change lever is acted upon , when the
change from reciprocal to circular knitting is to be made

,
by a latch

pivoted on a rad ius bar cl , the ring ofthe bar surrounding the hub c
3

ofa d i sc , l oose on the sleeve 03 which is secured to the table o r bed sup

port A‘
. The bar 01 i s adj ustable about the hub by means of a set

screw in a slot ofthe arm c
‘
. A spring acts o n a latch to normally

press it away from the bar cl .

Fig. 1 40 .

The sw itch D for raising up the need les no t to be used fo r heel

and toe work , and fo r letting them down when they are required for
circular o r round and round work , has , see Fig. 143 , its stem projecting

through the plate N attached to the outer side ofthe cam cyl inder B .

The stem outside the plate has feather-splined on i t a gear n ‘
, which

is kept o n by the screw n
z
. The gear meshes into the rach n3 , which

is connected to the sl ide block n
“
, fitted into the guideway n5 ofthe

plate N . When the rack is moved up it turns the gear o n the stem of

the switch and sets it in position to raise up and put out ofaction those

needles wh ich are no t required fo r knitting the heel and to e, the rack

being lowered to put the switch in position , after a heel o r to e has been
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finished , to lead down all the needles prev iously l ifted , and then to be
raised in circular knitting .

The rack has a cam face at o ne side, with wh ich co -Operates a

locking device n", which serves to hold the rack in position as left by
its actuating device. When the narrowing in the heel and to e work
is about to begin , the projecting pin n

7

(See Fig . 143) is struck by the
lower one ofthe pair ofswitch sh ifter
levers n8 and n

9

(See Fig . 144) piv

o ted at n”
. One sh ifter rests above

the other , and each is acted upon by
a spring n 12 to keep the acting ends

pressed toward the cam cyl inder .

The lower switch shifter has a place

milled o ut as at 5 , into which en

ters a projection n
13
, carried by the

sh i fter ring 0
14 which has imparted

to it a sl ight movement in the di
rection of the arrow ,

shown at Fig.

144, just as the change from the

straight or round and round work Fig. 1 41 .

to the heel o r to e knitting is to be
effected which moves the projection into the milled place o n the lever

orshifter n8 permitting the cam shaped end to move into the path of

movement Of the pin n7 , Fig . 143 . At the same time the projection

n
13 acts against and moves the upper shifter in the opposite d i rection .

After the heel or to e has been completed the ring c
1 4 i s moved in

the opposite d i rection
,
causing the projection n

13 to act o n and move
outwardly the shifter nS

, and let the shifter n9 come into action to

strike the upper side of the pin n7 and move the rack and switch D to

guide all the needles again into posit ion for straight work or circular

knitting

Changing the Length ofStitch . When a stocking is to be started ,

the stitches in the larger part ofthe leg should be a l ittle looser or
longer than in the lower part of the leg and in the foot . This is ac
compl ished by mechanism fo r raising and lowering the needle cyl inder.
Notches are provided in the lower end ofthe need le cy l inder which
rests on the ring h1 and which i s provided with projections h° (See
Figs . 140 and To move th is ring so that the projections will
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enter and move out of the notches and thereby raise and l ower the

cyl inder, power is Obtained from '

the cam d6 o n the inner end ofthe

shaft E (See Fig. 142) by means of the connecting levers d“,

B7
,
and the rod B5x connected to the lever h1 x attached to the movable

needle cyl inder elevating ring h
’

(See Fig .

At the commencement ofa stocking , where the l argest tubular

portion is desired , the cam roller d8
" should stand on the l ower part Of

the cam d6 j ust beyond the high part 1 2 and in such cond ition that
the lever B7 acts against the collar B6x

and compresses the spring B“.

As the knitting progresses the cam travel s along by the roller and when

the leg should be contracted ,
the cam d9 acts o n the roller . The lever

i s gradually moved back from the collar Bax thus permitting the spring

B4x to move the rod BS
3I

and with it the lever h“,
bringing the pro

jectio n on the ring into the notch in the cyl inder thereby letting it
descend into the po s ition fo r the shortest stitches to be made. The

extent ofthis movement is regulated by the adj usting collar
When the toe is about completed , the cam d6 meets the roller d8

x

and j ust at this time the lever e i s moved
,
causing the pawl e1 to engage

the ratchet teeth a
s2 shown at Fig. 141 , and impart to the plate d a

quicker movement than would be effected by the gear wheel s , thus

giving to the levers d7x and B7 quick movements causing the outer end

ofthe lever B7 to act upon the collar B6x
and push the rod in the direc

tion to turn the needle cyl inder elevating ring , and thus l ift the cylin

der quickly to provide for stitches ofthe greatest length
,
and as the

roller passes over the high part 12 (Fig . 142) l onger stitches will be

m ade for a slack course. The slack course forms a line around the

stocking to ind icate the loops to separate the stocking from the con

tinuo us string .

The Stop Mechan ism . The elbow lever B4

,
shown at Fig. 137 ,

has connected to it a slotted l ink B6

, in which is placed o ne end ofthe

tension lever B7 shown at Fig . 140, and pivoted at B7"
. The tension

lever is moved by the high part 1 2 , at the completion ofeach stocking ,

to turn the arm B4
and cause i t to act o n the arm A10

and turn it far

enough to let the spring AS act to shift the belt onto the outer pul ley ,

and thus stop the machine.

Just as the stocking is finished , i f the mach ine i s to be stopped ,

the first abrupt end of the cam meets the roller d8x on the lever d7x and
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yarn of a d ifferent color . Provision is also made fo r making plated
stockings

,
i . e.

,
wool surface with cotton inside. Attachments are also

provided to make a lace effect .

Setting
-Up and Start ing a New Mach ine from the Factory . I t is

a good practice to set the mach ines 13 o r 14 inches apart . The bel t

should be nearly as wide as the pulley o n the mach ine, and may be run
from a floor shaft

,
o r from an overhead

shaft . Ifdriven from a floor shaft
,
the

driving shaft should have such a speed
as to allow the pulleys to be 10 o r 12

inches in d iameter, while i f driven from

an overhead shaft , the driving shaft

may have such a speed as to allow the

use of 7 or 8 inch pulleys . The speed
Of the machine should ord inarily be
from 240 to 265 revolutions per min

ute, though on some kinds ofwork a

speed of 300 revolutions may be used .

After the machine has been set in

its proper place and all grease and '

dirt

removed ,
see that the latches o n the

cam cyl inder lock the dropper and l ifter
Fig . 1 43 . in place, replace the d isconnected parts

and connect them ; then put on the yarn

and l ower the center block switch cam ,
the stem ofwhich protrudes

through the cam cyl inder bracket d i rectly under the yarn tube in the
latch. ring , or thread carrier .

‘ This will allow the butts ofthe needles

to pass under the stitch cam . Turn the machine a few times by

hand to be sure that everyth ing is working properly before starting
up with power o n .

To Replace a Broken Needle. Raise the center block cam
, so

that the needles w il l al l be on a level , and then raise the latch ring o r

yarn gu ide. Then raise the elevating cam o n the cam cylinder op

po s ite the automatic switch, set the automatic switch so that it will no t

pull the need les down and hold back the switch cam sh ifter so that it
wil l not change the switch . Turn the machine by hand and the nee

dlcs wil l al l raise above the cams . Then pull o ut the plugs which hold

the brass ring in place, and ra ise the cyl inder o ut ofmachine. Take
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out the broken o r damaged needles and put in new ones ; replace the
cyl inder and lock the brass ring in place. Push the elevating cam
down , and push down ten o r twelve needles d irectly above the switch

cam shifter. Thi s will al low the automatic switch room to change.

Turn the machine and the needles w il l al l go down to the level . Then

drop the center switch cam .

To replace a sinker , take Offthe sinker cam plate, replacing and

adjusting it again after replacing the sinker .

To Seta Patternfo r Stockings o r Hose. In starting a stocking o r

Fig. 1 44 .

hose
, the tw o ind icators on the outside end Of the pattern wheel should

stand together . On the inside end ofthe pattern wheel are tw o d iscs

o r wheels . Each ofthese d i scs has a trip o r pawl fastened upon it by
a clamp, which can be moved back and forth by loosening the screws

which hold i t in place. These trips Operate upon the change motion to

change
~from the circular motion to the reciprocating motion . The

inside d i sc is for the to e
,
and the second o ne is for the heel . Upon the

side of the to e d isc i s a high point and an incl ine. The high point

operates the stop motion to stop the machine when the hose is com e
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plete, or to make a loose course when making a lady
’s hose as string

work . The incl ine Operates the stitch.

gauge to regulate the length

ofthe stitch of the leg and ankle. The to e trip should be set so it will

be about o ne and o ne-half inches back of this high po int . This dis
tance regulates the number of courses kn it o n the to e of the stocking
o r hose to seam o r loop by , and will al low about eight o r ten courses .
Iftoo much

,
set the trip farther from the high point ; if not enough , set

the heel trip nearer to the h igh point o n heel d isc about fiv e-sixths of
the d istance around the d isc , back ofthe to e trip. This regulates the
length ofthe foot . I f the foot is too long , set the trip stil l farther
around ; if to o short , do not set i t around so far. Always get the length

Of the foot by changing the heel trip,
and do no t change the to e trip

after once getting the proper number ofcourses to seam o r l oop by .

On the outside end ofthe pattern wheel, are two large gears .

Between these gears i s a segment with three or four teeth cut in it to

match the teeth in the large gear and wh ich is fastened to the outside
gear with a clamp . Loosen the clamp and set the segment back to
lengthen the leg of the stocking or hose ; or set i t forward to shorten the

leg. After setting the segment forward o r backward
,
clamp it to the

outside gear so that the three o r four teeth in it wil l be sure to l ine with
the teeth in the outside gear. Always feed one tooth o n the pattern

wheel ratchet in making ladies’ stockings o r hose .

To Set-Up Pattern fo r Socks o r HalfHose. Have the to e trip in
about the same position as for lad ies’hose, moving it forward o r back

ward to get the proper length to loop or seam by . Set the heel trip
about Oppos ite the to e trip or about o ne-half way around the d isc back
ofto e trip ,

and set the segment forward o r backward
,
as o n lad ies’

hose, to ge t the proper length of leg. Feed two teeth on the pattern

wheel ratchet to make socks o r half hose.

To Set-Up Pattern fo r Footing Rib Legs fo r Misses
’
o r Boys’

Hose. Set the to e trip nearer to the high po int than fo r lad ies’ stock
ings

,
moving it a l ittle forward o r back to regulate length to seam o r

loop by. Set the heel trip about o ne-third around the d i sc back ofthe

to e trip or as far as necessary to get proper length Of foot . Regulate

the length ofthe ankle by the segment between the outside gear, and
feed from four to eight teeth o n outside ratchet

,
accord ing to the size of

hose desired . Four teeth will make about size 95 and eight teeth will

m ake size i t.
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from that in wh ich they were thrown out Ofaction. When this is
done, the th ickening thread is cut out , the needles A are lowered into

action again , and the machine changed from reciprocating to rotary

motion .

The Operation just described i s performed to produce a Seamless

pocket , wh ich constitutes the heel Ofthe stocking or hose. After the

heel has been completed ,
knitting ofthe tubular fabric is resumed and

continued ,
until it is ofthe length desired for the foot ofthe stocking

or hose, thereupon , the Operation resorted to i n order to form the heel

i s repeated to form the to e.

After the completion of the toe, a few tubular courses are knit ,

Fig. 1 45 .

then thestocking o r sock may be cast offthe needles , and a new stock
ing or sock cOmmenced h But if it is intended to Operate the machine,
to produce stocking after stocking in succession ,

the production ofthe

tubular fabric may , after the formation of the to e , be continued to form

the leg of the next stocking , and so 0 11 , the fabric being cut off near the
to e, so that each stocking will present the appearance shown i n Fig.

145 , the to e being completed by un i ting the edges D D i n the usual

manner
THE RIBBING MACH INE

Half ho se are fin ished with a rib top
,
as al luded to several t imes

previ ously, ribbed fabric being v ery el astic and better adapted fo r the
purpose than plain knit fabric .
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o ut kn itting ; or in other words so that the loop already in the hook is
al lowed to slip back only far enough to open the latch and let the yarn

carrier feed one or more loops into it , thus form ing a separate tubular
plain fabric fo r a few cou rses .

This variation of needle movement is effected by means ofa m ov

able cam which is controlled by a pattern wheel arrangement .

DIA L CAM
ADJ US TIN G

W E B MEA S UR ING

CHA lN

F ig . 146 . Type o fR ib To p Mach ine . S ectio nal View .

It is customary to kn it a course oflong loose stitches somewhat
less than a half an inch from the welt

, so that when the continuous

string Of ribbed tops are cut apart
, the loose stitches may be easily

transferred on to the needles ofthe stocking machine. The 10 0 36 o r
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slack course is made in the fabric by means Of the cyl inder need les ,
actuated by a movable cam in the cam ring , which is controlled by
pattern wheel . Fig . 146 represents a type ofthis machine.

F ig . 147. Hem ph ill F ull Au tom at ic Mach ine .

HEMPHILL FULL AUTOMATIC
The machine i l lustrated at Fig . 147 represents another type of

circular kni tting machine in which w eb-holders o r sinkers are em

ployed with latch-needles to knit seamless stockings with heel and

toe ofd ifferent yarn .
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Meth od Of Dr iv ing. The bed 1 of the mach ine is supported by a
frame 2 , mounted o n legs 3 , as il lustrated in Fig . 148 , a cup-shaped

bearing 4 being formed bel ow the bed (also shown in Fig.

The m ain shaft ofthe machine i s represented at 7 , and i s pro
v ided with the l arge bevel-gear 8 secured thereto at o ne end , while
the other end i s mounted in a sleeve 9 , to which i s secured a driving

pulley 10, having a crank-handle 1 1 for working the machine by hand .

A loose pulley 12 i s mounted on an extension of the hub ofthe driving
pulley . Loosely mounted on the shaft near the bevel-gear 8, i s a

pin ion 13 ; the i nner end ofthe sleeve 9 i s also formed as a pinion 14 .

Between the pinions 13 and 14 i s a clutch-hub 15 , with a feather to

permit the hub to sl ide while held from independent rotation . Tw o

projections o r teeth 16 , in the clutch-hub ,

"

engage a groove i n one o r

the other ofthe pinions 13 and 14 ; and an angular groove 17 recei ves

pins o r rollers 18, carried by a’

Shifting yoke 19
,
which i s secured to

one end of rock-shaft 20 (see Figs . 149 and 165) mounted in a bearing
21 .

A gear 22 (see Figs . 148 and 149) i s mounted in a bearing sup

ported by the frame and meshes with pin ion 14 , and is c onstantly
driven thereby during the operation of both the round-and—round
work and heel-and-to e knitting Operation . To crank-pin . 23 (see

Fig . 148) i s connected one end ofif. p itman 24 , the other end being
connected with o ne end ofan elbow-lever 25 , mounted on a shaft 26 ,
supported i n standards 27 . The other end ofthe lever 25 i s provided

with a segmental gear 29 wh ich meshes with pin ion 13 on the main
shaft (see Figs . 148, 149 , and

When the clutch-hub is in engagement with the pinion which is

constantly driven
,
the gear will move continuously in o ne d irecti on .

During this time the segmental gear is imparting a ro taryreciprocating
motion to the pinion which i s loose on the shaft ; but when the clutch

hub i s shifted to engage the loose pinion , it is d i sengaged from the co n

stant pinion
,
which latter then imparts to the shaft and to the gear 8 a

rotary reciprocating motion . The motionOfthe elbow-lever imparts

movement to the pattern-chain and to certain cams , through themedi

um Ofpawls .

Pattern Chain. A-shaft 30 i s mounted in bearings 32 (Fig. 149)
supported by the frame. Loosely mounted o n th is shaft is a ratchet
33

,
to one side Of whi ch is secured the pattern-chain pulley 34 (see also
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over both ratchets and cha in-pulley , and i s prov ided w ith an arm 47 ,

having a pin 48, which projects into the path Of movement ofthe chain
lugs . A spring 49 i s coiled about the’ pin 46

,
and tends to hold the

arm and shield in position ; but when a chain lug raises the pin , the

shield i s depressed ,
the pawl engages a tooth ofthe ratchet , advances

the latter , and partially rotates the shaft and the cam—di scs .

One complete rotation Of the shaft 30 and its cams takes place

Fig. 1 49 .

during the knitting ofone stocking , the length o
f the article and i ts

shape being controlled by the length ofthe chain emp loyed and the

spacing and number Of lugs carried by the chain . The knitting opera

tion itsel f continues uninterruptedly without regard to the rotation of

shaft and cam s ; but when a stocking is
‘

finished , the rotation of the

shaft effects the automatic stoppage ofthe entire knitting operation ;
and , during the single rotation ofthe shaft , i t also effects tw o tempo

rary shafts ofthe driving-belt , to slow down o r case offthe machine
when the clutch-hub is m oved into engagement with the pinion 13 .

This m ovement ofthe hub changes the knitting from circular o r round

and-round w ork to the narrowing o r w idening at heel or toe, one
-half
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ofthe needles being th rown o ut Of action . During the narrowing o r

w idening the knitting-cams have a rotary reciprocating motion through
the segment and other gearing ; and to change to this motion from the

continuous rotary motion , another mechanism is provided .

Changing the Motion. At one end ofthe shaft 30—the right
hand end (Figs . 148 and 149)—there is secured a d isc 60 , having three
cam-lugs 6 1 0 11 its side, near the edge. These Operate successively

against a pin o r roller 62 , carried by a lever 63 , pivoted at 64 to the

Fig. 1 50 .

frame Of the mach ine, the l ower end ofthe lever being acted on by a

spring 65 to keep the pin or roller in engagement with the cam-d isc .

The upper end of the lever 63 carries a bel t-guide 66 fo r shifting the

bel t when cam 61 acts 0 11 the shipping lever .

The lever i s provided with a handle 67 , and with the finger 68,
which moves under and i s held by a spring-latch 69 secured to the
frame (see Fig . 149) whenever the lever 63 i s moved to i ts l imit Of

motion for th rowing the bel t Offthe fast pulley . One ofthe cams 6 1

on the di sc 60 i s of a height suffi cient to throw the lever to this l imit of

m ovement , so that the lever i s retained by the spring
-latch and the
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driving-bel t held on the loose pulley , thus stopping the machine. T0

start the mach ine, l ift the spring-latch and permit the spring to cause

the belt-shipping lever to restore the belt to the fast pulley ; the move

ment of the di sc which caused the lever to be caught by the spring

latch carries the cam—l ug just beyond the roller of the lever . The

other two cam-lugs cause the lever to shift the bel t onto the l oose pul

Fig. 1 5 1

ley, but not to be engaged by the spring-latch , so that the power is

thrown Off the mach ine momentarily
,
at the moment when the change

in the knitting above described i s taking place. The cam-lugs Operate

the lever and pass beyond i t during the time that the pawl is making

o ne stroke to partly turn the shaft and its cam s , the bel t barely passing
offthe fast pulley before it i s shifted back again .

The Needle-Cyl inder. The needle-cyl inder 72 extends through a

central open ing in the cam-ring (see Fig. and rests upon an an

nular shoulder 74 formed upon w eb-gu ide 75 . The upper end Of the
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end of a bl ock 85 , wh ich is secured to a plate 86 on the inner end Of a
slide 87 , fitted to reciprocate in a d irection radial to the needle-cyl inder
in a guide—block 88 , secured to “ the ring 70. A spring 89 , i s confined

between the outer , cl osed end ofthe block 88 and the sl ide. The

upper , as wel l as the l ower , surfaces of the cams are i ncl ined , the func

tion of the upper incl ines being to complete the raising of the need les
after they have been acted upon by the picking-finger i n heel-and-to e
work . The faces of the bl ocks are flat ; and when o ne of the cams is

travel ing backward around the need le-cyl inder , it rides over the outer

Fig. 1 53 .

ends Of the heel s Ofneedles , the spring perm itting the entire block and

cam to be moved outward . During heel-and-to e work the rotary

reciprocating motion of the cam-ring causes first o ne
‘

cam to Operate
,

the other being pushed away ; and v ice v ersa o n the reverse movement .

Heel and Toe. Practically o ne-half Ofthe need les have heel s

l onger than those of the other needles . The l ong-heel needles are

thrown out of action and remain so during the heel-and-toe work .

Cam 90 (see Figs . 152 and 153 i n connection with Fig. 1 54) travels i n a

plane entirely below the need le-heel s during circular o r round-and

round knitting
,
but is raised when the change to heel-and-to e work

begins . It i s secured to a block 9 1 , rising from a segmental plate 92 ,
which fits in the flange ofthe cam-w eb 82 , and i s provided with a pin

93
,
extend ing down through the cam-ring 70 and through a long tubu
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l ar bearing 94 , depend ing from ring 70. The lower end of the pin 93
i s acted upon in a vertical d irection by a circular plate 95 with in the
cup

-shaped bearing 4 .

The block and cam are prevented from rotating on the axis of

the pin by the inner edge ofthe segmental plate. When cam 90 is

elevated it will elevate the l ong-heel needles , thus carrying them out of

position to be operated by the draw-cams . The block has al so se

cured to it an arm 96 , having a throw-in cam at the end . This cam
,

Fig. 1 54 .

when lowered , engages the tops ofthe long heel s and one short heel

and when the block is lowered at the end ofthe heel—and-to e work
,

i t sweeps over the l ong heel s and the single short heel , and l owers the

needles to position fo r circular work . A pin 98 projects from the cam

90 , and i s engaged by the outer end ofa spring 99 , the other end of

wh ich is secured to the flange ofthe cam-w eb 82. The spring acts to

depress the block and cam s when perm itted by the descent of plate 95 .

Picking. The cup-shaped bearing 4 supports the cam-ring 70 ,

which meshes with the teeth ofthe bevel-gear 8 . Th i s cam-ring is
revolved continuously to produce circular o r round-and-round work ,
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or is given a rotary reciprocating motion to produce heel-and-toe work .

While do ing the latter , practically one-half ofthe needles are first

thrown out ofaction ; and a portion ofthe remaining needles are then

thrown out ofaction one by one to nar

row
,
being restored in the reverse order

to widen .

The Picker. Mounted on the cam

ring
, and rotating therewith ,

is an arched

standard 100, provided with an offset 101 ,
in which is a vert ical bore o r recess 102

closed at the top (Fig. Aplunger 103

i s fitted to sl ide and oscil late on its axis

within the recess , and is pressed down

ward by a spring 104 , confined be

tween the plunger and the top of the

recess . To the lower end of this plunger, the picking-finger 105
is p ivoted , the plunger afford ing a support fo r the picking-finger and

yield ing vertically against the pressure ofthe spring 104 ; and the outer ,
short end o r heel 106 ofthe finger is held between tw o springs 107
secured to the standard or offset (see Fig . These springs have a

tendency to hold the picking-finger and the plunger in such position

that the finger is rad ial
-

to the need le-cyl

inder, but permit these parts to swing to

either side of that pos ition . The act ing

end ofthe picking-finger i s shaped some

what in the form of an equal-armed cross

(see Fig. w ith tw o vertical lugs 108 N

and tw o horizontal lugs 109 . Fulcrum 1 10

consists ofa horizontal arm ,
hav ing a sharp ”2

upper edge project ing from an elbow-lever
1 1 1 pivoted to the side ofthe standard

offset 101 . The cams 1 12 have no

movement other than a vertical one.

As the outer end of lever 1 1 1 sweeps around between them ,
it

comes in contact with one o r the other
,
accord ing to the elevation of

the block 1 13 and the cam s , and causes the fulcrum-arm to shift its

position . The movement ofthe fulcrum in o ne d irection is l im ited
by its com ing in contact with the outer side ofthe standard 100, and
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o ne by one to depress them under the influence of the upper cams 1 16

ofthe plate 1 15 . When all of the short-heel needles except o ne at

each end of the series have been rendered active the block 91 is
'

lower

ed and the first complete rotation ofring 70 causes the cam 97 to throw

in all ofthe elevated need les , which are the l ong-heel needles , and the

tw o remaining short-heel needles ; round-and—round work is automati

cally resumed . The reason fo r throwing in the last two fashioning

needles simultaneously with the l ong-heel needles , i s to avoid leaving a

small hole in the fabric each side of the heel . When all ofthe needles
are down ,

the picking finger engages none ofthe heels , fo r i t is then in

the position shown in Fig. 152 , the block 1 13 and the cams 1 12 being

lowered .

Sinkers . The w eb-holders or s inkers which co -operate with
the needles and prevent the l ifting of the w eb by the upward movement

“7 H5

Fig. 1 58 .

ofthe needles , and which also help to draw the stitch , are ind i cated at
120 (see Figs . 154 and 166 in connection with Figs . 148

,
15 1

,
and 152)

They are supported in radial grooves in a bed 121
,
which is secured to

the needle-cyl inder by screws 122, the bed having a horizontal flange
123

,
which forms the bearing fo r a ring 124 carrying the cams fo r re

ciprocating the w eb
-holders . Each w eb-holder has an upper shoulder

125
, to l imit the i nward movement , and a lower shoulder 126 , which

permits the cam s carried by “

the ring 124 to withdraw the holder .
The outer ends ofthe w eb-holders are notched

,
as at 1 27 , to receive

an el astic band 128, consisting ofan endless coil offine steel wire,
which acts on all the w eb-holders to hold them inward and prevent

their being thrown out by centri fugal force.

The cams carried by the ring 124 are shown in Fig . 15 1 , in which
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129 represents the double-ended cam fo r engaging the inner sides of
the shoulders 126 fo r moving the w eb-holders outward during either
d irection ofmovement ofthe ring , and 130 represents the two cams

also carried by the ring 124 .fo r engaging the outer ends ofthe w eb

holders to retract them ,
aided by the action

ofthe endless spring 128. Secured to the

underside of the ring 124 are two blocks

“3 131
,
the positions ofwhich are indi cated

by dotted l ines in Fig . 15 1 , and between

which a striker 132 extends
,
the striker

pro jectingffrom a standard 13 (see Fig .

152) which rises from and rotates or

osci ll ates with cam-ring 70 . When cam
ring 07 i s revolving continuously , the striker engages but o ne of

the blocks 13 1 ; but when oscill ating , the striker engages the two

blocks alternately and reciprocates the ring . The space between

the tw o blocks 131 corresponds somewhat with the space between the

knitting-cams , and perm its ofthe w eb-holders and need les rema ining
at rest while the picking-finger is changing its position . By pull ing
away the spring-band 128, either entirely or fo r portions at a time

,
the

w eb-holders can be easily withdrawn and replaced by others , if desired ;
o r those which are used most continuously

may replace those which are less worn on

the other side of the machine, and v ice v ersa.

The latch-guard r ing 134 (see Figs . 15 1

and 152) can be swung up o ut ofthe way
I

whenever desired ,
as When placing a new cuff

on the needles o r to enable the needles to be

more read i ly examined , without removing i t

from its support by the cam-ring 70.

The yam
—changing dev ices are carried by the arm 135 . The

upper surface ofthe outer end ofthe arm -135 i s formed w ith guideways
(Fig. 151 )fo r tw o sl ides 138 and 139 , one having a yarn-guide eye 140

at its inner end and a pin having a roller 14 1 at its outer end ,
and the

other sl ide having a yarn-guide eye 142 at its inner end and a down

w ardlyprojecting pin having a roller 143.

at its outer end . Each sl ide

is provided with a projecting arm 144
, against which bear the ends of a

lever 145 .

Fig . 1 59 .

Fig . 1 60 .
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Lever 145 is pivoted to the guard-ring arm between the tw o sl ides ;
and when o ne sl ide is pushed in , i ts arm pushes the o ther

'

slide o ut.

The inner ends ofthe sl ides each have a stop 146 , to l im it their o ut
ward movement .

The curved w eb-guide 149 (see Fig. 15 1 ) is formed at the outer
end of a spring-arm 150, secured to the arm 135

back ofthe l atch-ring , as ind icated at 15 1 in Fig.

152 . A recess 152 is formed in the edge of the
w eb-guide, having hooked ends to retain the

yarn which is not being knitted in position fo r use
again when the next change is made.

ChangingYarn. A plate 153 is secured to
the bed 1 ofthe machine, and has a vertical sleeve
bearing 154 extend ing over and bel ow the bed (see

Fig . This bearing is fo r a l ift-rod 1 55 , the
l ower end ofwhich bears upon and is operated by a

lever 156 . To the upper end of the l ift-rod i s se
cured a sleeve 157 , having an arm 158, carry ing a
block 159 , to the upper and l ower surfaces ofwhich

Fig . 1 6 1 are secured plates having cam-shaped edges

160. Cams 160 are so spaced that one o r the

other ofthe rollers of the yarn-changing sl ides will sweep between
them when no change in the yarn is to be effected ; when theyarn

gu ide sl ides are to be shifted , the l ift-rod i s acted upon by the lever to
raise the block and bring the l ower cam into the path ofmovement of

the roller , which ,
moving over the edge ofthe cam , reverses the posi

tions ofthe guide-eyes . When the yarn-guides are to be shifted back
again

, the rod i s l owered to position and changes the yarn .

Changing Operation of the Pick ing
-Finger . The block 1 13

(Fig. 156) carry ing the cams 1 12, i s supported by an arm 162 project

ing from a sleeve 163 l oosely mounted o n the l ift-rod . The guide-pin

16 1 passes through the arm 162 to steady it , as wel l as the block 159 .

A pin 164 projecting from the arm 162 , i s engaged by a lug 165 carried
by a spring 166 , the upper end ofwhich is secured to a lug 167 pro

jecting from the arm 158. The side oflug 165 i s incl ined , as 168 ; and
bel ow this incl ine the l ower end ofspring 166 is curved o r incl ined , as at

169 , under the end ofa finger 170 fixed to the plate 153 . The cams

which act on the l i ft-rod impart tw o elevations to it fo r each narrowing
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and w idening operation , duringw hich time the yarn is changed .

“

The

first l ift ofthe rod elevates the block and cams and changes the yarn as
above described .

'

_At the same time, block 1 13 is elevated , and this

br ings the picking-finger into operati on for narrowing . The timing

Fig . 1 62 .

of the operation ofother parts is such that

simultaneously the needles hav i
‘

ng
'

the l ong
heels are thrown out of action

,
and the ro

tary rec1pro cating motion of
‘

theknitting
cams takes the place of the continu’ou

’

s

mot ion . When the narrowing is c om

pleted ,
the l ift—rod is given a Short ele

vation above the“

plane of the first , giving

to the arm what may be termed a‘ 2‘hitch .

This is but momentary ; but -it serves to

draw the curved l ower end ofthe spring

upward , over but no t entirely above the
end ofthe fixed finger;which pushes the spring outward suffi ciently
to carry the lug o utfrom under the p in of the arm . The arm and its

block and cams immed iately drop , and causethe operation of the pick

ing-finger to
'

begin restoring the needles for widening .

'

The second
elevation o r hitch ofthe l ift-rod is for this purpose only , and the posi
tion ofthe cams is not so changed as to sh ift the yarn-guides , fo r the
same yarn is used in widening as in nar

rowing. S imultaneously,however, with the
resumption of continuous rotary motion of
the knitting cams

, and the restoration of all

the need les to positions ofactivity , the l i ft—ro d
descends to its normal position, and the up

per cam effects the change ofthe yarn to the
color and qual ity preferred fo r the round
and-round work ; and the incl ined l ower side
ofthe lugrides down over the pin , the lug Fig . 1 63 .

then snapp ing under it , ready fo r the next

operation . The picking-finger is left turned upward ; but
,
there

being

'

no need les with their heel s in a' plane to be engaged by the

finger, the l atter remains out ofoperation until the next change.

The lift rod i s secured to shaft 30 at the-opposite end from belt

sh ipp ing d isc 171 , to which two sets rofcams are attached—(see Figs .
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149 , 150 , and To this d isc are attached tw o simi lar ears 172 , the
operative surfaces of wh ich are offset .

The lever 156 , which operates the ri ft-rod ,
is pivoted on shaft 26 ,

and has its front beveled end 176 in the path of movement of cams 173

and 175 . Cam 173
“imparts the first elevation to the l i ft-rod , while

cam 175 gives it the second elevation or hitch before referred to , after

which the end 176 ofthe lever passes to the short section of plate 172

behind cam 175 , and at the next advance ofthe d isc it passes offthe

plate and to the position shown m Fig . 150.

Connected with the lever , so as to osc ill atetherewith , is an arm
177 , having its end formed with two steps 178, 180 , connected by an
incl ine or cam 179 (see Fig . A spring 181 secured to the bearing

F i g . 164. Cam S h aft.

fo r lever 156 and arm 177 , bears aga inst a pm182 projecting from the

arm
,
and tends to hold the arm and lever in the pos ition shown in

Fig . 150 , a stop 183 , projecting from r 1ng 76 , serving to l im it the move
ment ofthis lever and arm toward the left .

The circular plate 95 , which rises and falls to control the action
ofcams 90 and 97 , is secured to a rod 184 , wh i ch sl ides vertical ly

th 1 ough an opening in the cup-shaped bearing 4 (Fig . and in a

gu ide 185 carried by one of the bars 77 . The l ower end of sl ide-rod
184 rests on upper end ofarm 177 , and , as the l atter oscil lates , passes

from step 178 to step 180 over the incl ine 179 (Fig. 1 50) o r v ice v ersa .

The action ofthese parts i s so timed that the circular plate
“is elevated

to render inactive the needles having the l ong heel s simultaneously

with the first elevation ofthe l ift-ro d by cam 1 73 , which causes the

change of yarn and the commencement ofoperation ofthe picker

finger ; but when the l ift-rod is given its second elevation o r hitch by
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By loosen ing o ne screw and turn ing in the other, the bar is rocked o n

its lugas a ful crum , and thus forces the other lug m ore o r less into the
recess of the need le-cyl inder .

The Process . The cuffa is placed
'

on the needles by means ofa
transferrer , and circular knitt ing at b (Fig . pro

ceeds to the point c. Then narrowing begins , and

continues to the point d ; and from there the knit

ting widens to the point e, when circular knittingi s
Fig . 1 67 .

resumed to fo rm
‘

the foot portion f. At 9 , narrowing

again begins
,
and continues to the point it, whence

i t again widens to the point i , when , after knitting a few cours

es
, the machine automatically stops . The operator then breaks

off the yarn
,
and , by means of the crank 1 1 , turns cam-ring

70 one revolution forward
,
which d isengages the needles from

the stocking , so that it may be removed . He then moves the

crank backward sl ightly
,
wh i ch

, through the engagement of the

Fig . 1 68 .

heels ofthe needles w ith the 1nner face of the block 85 l ast in “opera

tion
,
forces the block out of operat ive pos ition and permits the cam 83

to raise the needles so that their upper ends will be o n a level , i n po
sition to receive another cuff. In other words , the needles are leveled

in the upper knitting-path . After the stocking has been removed
from the machine

, the edges i and k are united in the usual manner .
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FANCY HOS IERY

When it is desirable to reinforce sto ckings , particularly children’s
stockings , at sev e1 al points

—such as the heel , the to e and the knee—a

second o r thickening thread IS introduced with the main thread , the

tw o being fed to the needles as o ne. Ifthe same length of stitch be

maintained in the thickened part as in the other part , the fabric is made

closer , harder and less el asti c . It i s therefore desi rable to lengthen the

sti tch at the points where the thickening occurs . A desirable method

ofintroducing a reinforce j ust above the heel , i s to throw o ut of opera

tion about o ne-fourth ofthe needles at the rear at this point ; knit

recipro catingly on the remainder, raising a needle at each reciproca==

tion until one-half the needles are o ut ofoperation ; and then introduce
.

a reinforcing thread and knit recipro catingly on the needles originally

o ut ofoperation , add ing a needle at each reciprocation until about

o ne—half are in operation . By this method , the j unction l ine between

the ordinary and the thickened portion extends d iagonally upward .

The w ell-known split
-fo ot hosierywas original ly produced upon a

circular
,
independent-needle machine, the pecul iarity of which lay

in the fact that instead offorming the leg portion by rotary knitting,
the cam cyl inder was reciprocated throughout

,
being suppl ied on

opposite sides with yarn-guides and knitting cams , each yarn-guide
feed ing yarns to , and each set ofknitting cams acting upon

, one-half

the needles only . The resul t i s that each yarn forms a course of

stitches extending half-way around the stocking . Where these half
courses meet , a t opposite sides , the stitches are interlooped . In this

manner the back ofthe stocking may be of o ne color and the front of

another , o r the fo ot only may be ofcontrasting colors . In hosiery to

be worn with low shoes , i t is customary to make the l ower p art ofthe
foot and the lower portion ofthe heel ofone color, say white, and the
upper part ofthe foot and the enti re leg portion of a contrasting color.

It is obvious that the half-courses ofd ifferent colors may be interlooped

in. the same vertical w ale, o r that they may be interlooped in d ifferent
wales according to a predetermined pattern , as shown in the ac

companyi ng il lustration (Fig.

A spl it-foot stocking may be formed upon a circular m achine, by
feeding o ne ofthe threads to the needles 111 the usual manner , a l ittle

m ore than hal f-way around the needle—cyl inder , and then drawing” it

inward while passing the remainder ofthe needles . At a point a
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l ittle in advance of that where the first thread is withdrawn , the second
thread i s introduced and i s fed to those needles from which the first

is withdrawn ,
and is i tsel f withdrawn after being fed to one-hal f the

needles . After the stock ing is finished
,
i t is necessaryto cl ip o ut the

float threads . A stocking knitted after

this fashion may be produced more
rapidly than by the method first de
scribed .

In sti l l another plan , by “ci rcular

knitting, each
‘course i s knit as follows

One of’the threads—say theblack
thread—i s fed first to the needles ; and

kn itting therewith proceeds until a half
circle o r thereabout has been com

pleted and the point is reached where

i t i s desired that a suture shal l begin .

The white thread i s then introduced ;
F ig. 169. P at tern E ffect w ith Co n and fo r a few needles—say tw o—both

“3“n C0 10 ” threads are knit simultaneously . Then

the black thread IS thrown out , and knitting proceeds with the white

thread alone until the opposite suture begins . Then the black

thread is -aga in thrown in ; and fo r tw o needles both threads are knit

with simul taneously, as on the opposite side. The white thread i s

then thrown o ut
,
and knitting with the bl ack thread alone pro ceeds ,

i

at

which point the operation begins to repeat i tsel f. The throwing in

and throwing out of the thread s must be accurately timed , So as to

occur fo r each‘ course between the same needles . In this way a suture
i s formed at each side by the interl apping threads , always o n the same
needles . When the thread is thrown o ut ofthe need les , i t is all owed

to float across the tube to the point where it is again thrown in . The

number ofneedles forming the sutureby simultaneous knitting with
both threads may vary accord ing to fancy . After the completion of

the knitting of the stocking the float threads are removed by being cut
from the interim of the tube. The foot thus produced has its upper

portion entirely knit from o ne thread
,
its l ower portion entirely knit

from another thread ,
and sutures at both sides knit with both threads ,

the courses thus formed i n regular al ternation being continuous
,
as in

round-and-round knitting . Altho ugh . the tw o portions thus formed
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feeding—level . Th is fabric has been made by throwing them in at a

point abov e the feed ing-level . Consequently the threads 0 c c c of

the four succeed ing courses have all been laid in the hooks ofthe

inactive needles without being interknit with each other. When the
work has progressed as far as the course b, these needles are again

thrown into ord inary action , and ,
having taken within thei r hooks the

F ig. 170. Interkn i t L o o ps fo r Co lo r E ffect.

l oops f i from thread bwhen drawn down by the kn itting-cams , shed
simul taneously loops d d and the four unknit white threads over thei r

backs , thus interlooping al l fiv e threads with the l oops f f. Thereafter

these needles continue to knit , as do thei r fel l ows , and plain knitting

is produced
,
until i t is desired to again reproduce the pattern , when

the operation repeats itsel f.

If
, instead ofthrowing these needles in at a point abov e the feed

ing
-level , they had been thrown in at a

‘po int below the feed ing-level
,

the action and resul ting fabric would have been the same, except that

threads c c c 0 would no t have taken within the hooks ofthese needles ,
and consequently , instead ofbeing interlooped with loops f f, these
four threads would pass across straight behind l oops f f and bb. The

resulting fabric is shown in the l ower il lustration . Fig 170.
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STOCKINGS WlTH OPEN OR LACE WORK

“ In the accompanying illustration (Fig. 171 ) i s shown a seamless

hose o r stocking kn itted in o ne continuous operation , upon a circular
kn itting machine, and having its front ornamented with one o r more

sections ofl ace work extend ing from the upper part ofthe leg, over
the instep and onto the foot . The

rear porti on of the leg, the entire
heel portion , the back o r sole

portion ofthe foot , and the entire

to e portion , are al l made of pla in ,

regularly-knit fabric . The front

ofthe stocking , extend ing along

the leg and over the instep,
i s

formed of sections ofpl ain , reg
ularly

-knit fabric interposed be

tween other sections of open o r

l ace work united to the plainsec

tions and knit therewith . In the

operation ofknitting
,
the thread ,

as it leaves the plainly-knitted

portion ofthe stocking
,
crosses a

space offrom three to fiv e plain

stitches o r l oops in a crossing .

thread o r l oop , when it i s again

knitted in the regular manner for

a single stitch . Then again it is
made to form another cross ing

loop o r thread ; and so o n until a

l ace section is c o m p l e t e d . A F ig . 171 Sear

g
l

tgi
s

k i

c

zlg
en Mesh Wo rk

pl ain intervening section is then

knitted in the usual manner ; then another series ofopen-work spaces ;
and so on until the entire number ofl ace and plain sections are com

pleted . This method i s followed fo r three courses , when the thread ,
instead ofbeing formed into the cross-thread , i s midway ofits length
made to form the l ong, l oose l oop in each ofthe open-work spaces .

This operation is carried o n throughout the entire portion ofthe leg,

instep , and foot , which i t i s desi red to provide with the l ace-work.
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The entire stocking is thus formed ofplain
,
seamless , knitted ,

tubular

fabric
,
in which the leg, instep , and foot portions are prov ided with

alternate sections ofplain and open o r l ace work knitted together .

An ord inary plain portion is formed at the back o r rear ofthe

leg, and i s continued in the heel , the bottom ofthe foot , and in the

to e portions of the stocking .

A stocking having sections ofl ace work alternating with sections

ofplain kn itting around the entire leg,

such as here shown (Fig. may be

made as fol lows

Starting at the plain section , the

thread forms a straight cross-thread e

to the next plain section , crossing the

space ofone o r more plain l oops . A

given number ofplain l oops are then

made. The thread then makes a fur

ther cross-thread to the next section of

plain kn itting ; and so on e n t i r e l y

around the leg of the stocking . On
the next round , the cress-thread e

1 i s

made in l ike manner . On the third

round , the cross-thread e
2 i s made in

the same m anner . On the f o u r t h

round , the cross-thread i s drawn down

over the three cross-threads e e
‘
e
z

,

forming the el ongated l oop d, as is
wel l understood in the knitting oftuck

fabrics . This is continued to the point

F ig . 172. Mak ing a L ace Wo rk where the heel is knitted ofpl ain l oops .
S to cmng ' After the formation of the heel the

knitting is continued , form ing the bottom ofplain l oops and the ~top
ofthe ornamental courses and pl ain sections , until the point z i s

reached , at which point a number ofpl ain-knitted courses are formed

entirely around the stocking . The toe i s then completed with plain
loops .

This stocking may bemade ofone continuous thread ,
o r it may be

made by knitting the heel and to e ofo ne thread and the remaining

portions ofthe stocking from another thread , o r it may be made by
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down the back of the leg i s not so open as the real l ace work upon the
front of the stocking, and may be described as “imitation lacework.

”

I t is produced by tw o tuck-needles separated by a single plain needle
and without any omitted need les .

In forming this stocking , all of these tuck-needles throughout

the knitting of the tubular portion of the leg, knit fo r tw o courses

and then tuck fo r tw o courses ; and so o n in reg

ular alternation , so that the mechanism fo r spe
ciallyoperating the tuck-needles is in continuous

operation during the entire k n i t t i n g of this

portion ofthe stocking . Upon reaching that

point in the operation ofthe knitting of the

F ig . 171 . S inker Meg s“
stocking when the form ation ofthe heel upon

mg OffN ew L OOPS the rear fashioning set begins , the mechanism

fo r specially operating the tuck-needles is thrown entirely o ut of

operation ; so that , throughout the process ofnarrowing and widen

ing , the tuck-needles operate as do all the others , thus producing

a heel of ordinary plai n knitting. Upon reaching the point of

operation
—
at which the formation ofthe foot begins , the mechanism

fo r specially operating the tuck-needles is in operation during that half'
of eac h course of round-and-round

knitting which corresponds to the upper

hal f ofthe instep ; but it i s o ut ofopera

tion during the rem a i n d e r ofeach Mew
course. Thus the sole of the foot is /00p
knit ofplain knitting, all ofthe tuck

needles that occupy the portion ofthe
j

F i g . 175. Sm km g i nto Ho ok s o f

needle-cyl inder w i th w h1ch th1s part of N eed les .

the stocking is made being operated as ord inary needies while, o n the
other hand , the top of the instep is knit with longitudinal stripes

corresponding to the fremt ofthe leg. Up‘on reaching the point of
operation at which the knitting of the toe-pocket begins , the tuck

mechanism is again thrown altogether
‘

o ut ofoperation
, and the toe

pocket knit
,
as usual , upon the rear fashioning set, al l the needles

knitting in the ordinary way .

I t is obvious that the l imitations which are imposed upon the
ornamentation by lace-werk of stockings produced upon circular
machines by a continuous operation , do no t exist in the formation of
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sto ckings upon the straight-bar machine o r stocking frame, fo r in such

machine a transfer po int may be prov ided for any needle, and the l oops
may be transferred to produce the greatest variety ofornamental o r

l ace work .

STRAIGHT HOSIERY FRAMES

I n the old , straight machines , thethread , gu ided by a tubular
carrier, was traversed along the needles , after which a row ofj ack

sinkers , o ne acting on the thread (see Figs .
173 , 174 , 175 , 176 and 177) in each inter

stice between the needles , was caused to

move down to draw the thread into loops ,
the l ast row ofl oops knit meanwhile hang

ing from the shanks of the needles be

hind the new course ofthread . The new

loops were then carried into the needle

hooks by themotion Ofthe j ack-sinkers or
ofthe needle-bar ; the old l oops were held

from moving with the needle, o r moved
F ig 176 Barbs P res sed : S inker

on toward the needle-head ,
by the j ack Lan

'

dm g 0 1d L o o p 0 11 Barbs

sinkers contracting with the previous fabric ; while the presser-bar
,

acting on the needle-barb , closed it so that it passed through the

o ld l oop , Carrying the new loop
with it . Thus the n ew l oop

remained -

o n the shank ofthe

needle,and the same cycle of

movement was repeated .

The old , straight hand

frames ofWi l l iam Lee’s system
were built with a seat w hich

was conveniently p l a c ed so

that the operator might have

F i g. 177 . P res ser Bar Reti r ed : O ld L o o p free use Of both feet as wel l as
Kno cked Ov er Head o fN eed le. S inker

Retu rns to P o s itio n 173 . both hands , S llCh frames re

quiring all four to operate. The seat was a part of the framework of

of the machine. When the rotary shafts were appl ied , the seat part of
the framework was done away with . The rotary crank-shaft was co n

nected by means ofwheel s o r bel ts with the main shaft , o n which were

/o op
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cams and levers connected to the slur-cocks , sinkers , pressers , etc.
,

whereby they were actuated in the proper time and order to perform

thei r functions . This rotary shaft had its bearings so located that it

was in convenient position fo r the operator to turn as he stood in front

ofthe frame, the shaft being made with tw o (sometimes more) cranks ,
sim il ar to the rotary crank-shaft of the present flat-rib machine.

When the change was made, they were cal led rotary frames , probably
to d i stingui sh them from the o ld hand frames ; possibly the hand
frames were simply called knitting frames up to that time. After

devel opment ofthe rotary shaft frame, i t seems but an easy step to
extend the shaft and secure a pulley on it to be driven by a bel t trans
mitting horse o r water-power . This straight rotary spring needle
frame has been improved upon at di fferent periods, by var ious parties ,
until what is known to -day (1906) as

“
Cotton’s” sys tem has devel oped .

The first circular machine on record seems to have been the one

described in the British paten t in 1816 granted to the celebrated

engineer, Mark Brunel , which invention he obtained from some un

known source in France. In this machine the needles were pl aced

rad ially on a circular pl ate, with mechanism to feed the thread ar

ranged to rotate about the circle. This arrangement m ade a con

tinuous seamless tube offabric at a greatly increased speed . This

was the first circular m achine. The spring needles were soon pl aced

in a bel t around an open cyl inder , i n a more convenient arrangement.

Thus the term circular has been used to designate this type of

m achine whether the needles were spring o r l atch , rad iating inward

o r outward o r both , o r Whether they were positioned vertically , with
needle cyl inder o r cam cyl inder revolvingwith o r without d ial needles .

So
,
to o , has the term rotarybeen used to designate that type of

straight machine which includes rotarys hafts .

-The term frame o r

machine i s , to -day, simply a matter ofchoice, in ei ther case.

THE COTTON TYPE

Fine hosiery—that is, fine in thesmallness ofmesh and ofyarn

and in perfection
'

ofshaping of the fiat‘ blanks—is knit almost ex

clusively upon fiat
-bed machines ofthe Cotton” type.

These machines are fully automatic in their operation , a s 1ngle

controll ing and pattern mechanism serving to operate simultaneously

as many as twenty-four l ike knitting-beds , each ofwhich makes the
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a footing m achine, the intermed iate need les ofth i s mach ine receiv ing
the loops around the instep portion of the leg-w ebwhich were thrown
from the needles ofthe leg-machine when the formation of the heel
strips was begun .

The foot-w eb is then kn itted upon the needles of the second

F ig. 178. Diagr amm atic View o fTexti le Mach ine Wo r k
’

s F o o ter .

m ach ine, the w eb being narrowed at each s ide to form the desired
instep-gussets , and being al so narrowed at the to e, so as to properly
round the same.
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to repl ace a broken needle. This is found to be a great convenience,
as the replacing of a needle can be done very quickly .

The l oops are formed by sinkers , ofwhich there are as many

as there are needles . Each sinker is pl aced in the center between

two needles . Two kinds of sinkers are used , termed j ack-s inkers and
div iders . The j ack-s inker is reinforced at the rectangular rear end
by steel pl ates , to prov ide a better and more durable surface fo r the
j acks” to strike against . There i s always one j ack-sinker al ternating

with a divider . The
.

j ack-sinkers form a loop over every tw o needles

and the d ividers d ivide the same, to give an equal loop to each needle.

Sinkers and d ividers have projections at thei r front end , which are

termed ,
nib and nose. The nib is used fo r forming the l oop , while

the nose separates the new l oop from the old one during its formation

and until i t has been drawn through the old l oop .

The sinkers have an independent motion , which is given them by
the j acks , ofwhich there i s o ne to each sinker . The d ividers are

moved forward by the catch-bar , which is so shaped as to control

also thebackward movement ofthe sinkers . The catch-bar extends

across the whole width ofthe machine, and i s supported by the ‘

catch

bar arms
,
which , at thei r opposite ends , are connected to other arms

attached to the rocking shaft C B4 (Fig . which shaft receives its

rocking motion by levers F extending to the main shaft and carrying a
roller at thei r lower end , which is acted upon by the catch-bar cam .

The movements ofthese various parts to form a row o r course of

knitted l oops
,
are as folloWs : The needles stand with their beards

above the tops ofthe sinkers , wh ile the nose ofsinkers and divider

protrude between them . The thread-carrier l ays a thread in front

of the nib ofthe sinker , and behind the needle shanks . The sinkers ,
having an ind ividual movement

,
as explained , are each brought fo r

ward
,
o ne after the other , by the j acks , which are pressed against the

back of them by the
“sl ur-cock” as it travel s across each d ivision of

needles . By this movement , each sinker forms a loop between alter

nate needles . When these are completed , the d ividers are brought

forward all together by means of the catch-bar to form a loop between

those needles that had no l oops formed fo r them by the s inkers . In

order to provide thread fo r the d ividers , the needles al l move back
nearer the sinker-nib ,

freeing part ofthese l oops to be taken by the

d iv iders
, and so forming a series ofl oops around each needle-shank,
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al l ofwhich should be of un iform s ize. The needles then descend to

such a d i stance that the new l oop passes under the needle—beards ;
and the needles are moved toward a fixed presser—bar to cl ose the
beards ; so that , as the needle-bar descends stil l farther , the po int of
each beard shal l enter the o ld l oops , being l anded on top of the needle

beards , and ,
finally

,
in a further descent of the needles , being knocked

over the head ofthe needles by the knock ing-over b its , the sinkers and
d ividers in the meantime reti ring to give a free passage to the o ld l oop

POINT

F ig . 179 . N ar r ow ing Mech anism , Rai s ing Dev i ce, and
“Diam o nd P o int Mech anism .

as it goes over the new one. The whole row of o ld loops being

over, the needles commence to rise, the sinkers and d ividers com ing
forward above the l oops to hold them down in position

,
ready for

the making ofthe next row ofnew loops
,
which are commenced as

soonas the needles have reached their normal position aga in .

Fig. 178 shows a d iagrammatic sectional view ofa Footer ; and
while it shows plainly the wel l-designed ,

mechanical
.

construction
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and the strong proportions of the machine, some ofthe new detail s

ofimproved construction are shown in the other i l l ustrations .

Fig . 179 il l ustrates a very convenient improvement fo r raising

the narrowing mechanism ; also an improved mechanism fo r pro

ducing the diamond po int at the to e of the foot ofa ful l-fashioned

stocking .

The raising and l owering of the whole narrowing mechanism

is conveniently effected ,
and the narrowing machine i s rigidly held in

the raised position by employing a lever 34 , fixed to the shaft 12 , and
pivotally connected to a ro d 23 , which in turn is pivotally attached
at its upper end to the shaft 24 ofthe narrowing mechanism ,

in con

F ig. 180. Need le Bar Micr ometer Ad ju stm ent.

nection with a hand mechanism fo r operating lever 2 1
,
comprising a

bel l-crank 25 , 26 , loosely mounted on the shaft 12
,
and having its

short arm connected by a pivoted ro d 27 to an arm 28 on shaft 29.

The turning ofthe l atter by the swinging ofthe bel l-crank arm 26

upward to its dotted position against the stop 30, causes the end 3 1 of

arm 32 on shaft 29 to swing forward to its dotted position indi cated ,

thereby raising and hold ing rigidly in pl ace the enti re narrowing

machine.

This i s very convenient fo r straightening the needles o r putting
new ones in the machine in pl ace ofbroken ones . In order to pro

duce the “
d iamond-po ints , ” the guard—blades 10 are employed , which

are swung toward the fashioning points 2, and press against some of

these points , preventing them from engaging with the correspond ing

needles and the picking of the l oops from such needles in the operation

of footing. The movement of the guards 10 into and o ut ofcontact

position with the fashioning points 2
,
i s effected automatically during

the operation ofthe machine by means oflevers 1 1 and connected

mechanism as fol lows

The lever 1 1 i s pivoted at o ne end to a shaft 12, and i s provided
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of a micrometer adjustment ofthe needle-bars . I t is very important
that the needles should always be i n exact co -operating position with

the sinkers ; and i t will read ily be understood by referring to the

i l lustration , that the double bolt and j am-nut ofthis double-armed

needle-bar crank furnish accurate means fo r doing this .
Figs . 181 and 182 show an improved bearing fo r the draw-cam

shaft
,
and an improved brake fo r arresting the movement ofthe draw

cam shaft as soon as the l ongitudinal movement ofthe main cam

Draw -Cam S h aft Brake.

shaft takes pl ace —ih other words , as soon as the m achine commences
to narrow . In nearly all other mach ines this stopping ofthe draw
cam shaft is done by a key pushing in between the teeth ofthe bevel
gear o n the cam -shaft . This improved brake works with a steel band ,
leather l ined , adj ustably secured , and tightens as soon as shaft B is
longitudinally m oved (see 8, 14, 1 1 , 12, and The construction
ofbearing 1 no t only forms a substantial o ne-piece bearing for the
draw-cam , but at thesame time bridges and braces transversely the
enti re machine, by being bol ted to beam A in the rear and beam A1 in
the front part ofthe m achine.
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LACE EFFECTS AND OPEN MES H WORK

The h igh perfection ofthe Cotton type of fiat-bed knitting ma
chine, has enabled these machines to compete successful ly in the

manufacture ofornamental high-grade open-work products—stock
ings , ofcourse, being the chief output i n this l ine. Such machines

can be used very successfully fo r producing fabrics ofgreat variety in
design , with any perforated patterning that may be desi red , and with
o ut changing anything in the machine that would p revent its being

easily restored to the making ofhosiery . The sl owness ofoperation

in these machines is more than compensated for by their abil ity to
turn o ut simul taneously a number offashioned blanks suitable for the
finest grades ofunderwear, while at the

'

sam e time making any pat

tern ofopen-mesh work 1n the fabric that can be formed oftuck-work
,

transferred stitches , o r dropped stitches . The following is a detailed

description ofsuch a machine equipped fo r the production ofopen

mesh fabric wherein loops are transferred from o ne needle to the adja
cent o neby a transfer point (see Fig. O f course the pattern
shown in Diagram H may have the open spaces X at much more

frequent intervals .

The l ace-needles are represented at 1 , the stop-needles at 2 , and

the knitting-needles at 3 . The needles 3 are provided in larger

numbers than the others , and form a connected row ,
while the l ace

needles 1 andithe stop-needles 2 are comparatively few in number, and
stand in smaller groups oftw o o r three, according to the nature ofthe

open-work pattern to be produced . The l ace—needles 1 are secured

in the l ace-point bar 4 , while the knitting-needles 3 are secured in the

needle-bar 1 5 . The l ace-point bar 4 i s suspended from the shaft 17

through the -med ium ofthe arm 16 ; and these parts 1 , 4 , 16 , and 17
may be cal led the open

-w ork attachment.

The narrow ing-needles 6 are secured in the smaller needle-bars

7 and 8. All the needle-bars 7 are rigidly connected to the bar 9 , and
all needle-bars 8 to the bar 10 . These enumerated parts 6 , 7 , 8, 9 ,
and 10 are mounted upon the shaft 1 1 , through the med ium ofthe

lever 5 , and may be designated as the fashioning o r narrow ing attach

ment. The sinkers 12 in thei r operation are moved to and fro hori zon

tally . The knocking-o ver bits 18 remain fixedly in thei r pl ace.

Diagram B shows the positions ofthe parts at the moment when

the knitting—needles 3 have reached the highest point in thei r move
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.3

F ig . 183. Tran s fer r ing L o o p s , by Tr ans fer P o int, to P r o duce Open -Mesh F ab r ic.
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so that i t is confined between the knocking-over b its 18 and the beaks
121 of the sinkers . Ifno w the needles 1 and 3 ,

covered the o ne bythe

other move upward i n common , the l oops are pushed from the needles
1
, and sl ide among the needles 3 again . The l ace-needles 1 are now
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free, and again separated from the knitting-needles 3 The parts

have now again reached a position similar to that shown in Diagram B .

By the proceed ings as o ut

l ined with reference to Diagram
B to F

,

’

beautiful open-work pat

terns may be produced . Diagram

H i s no t g iven as a sample ofa

very artistic production ; it is de

signed simply to show how a pro
gressive series of o p e n i n g s 31:

may be produced . I f the three
lace-needles 1 in Diagram H are

brought into operation , t h e r e
would be produced no t simply the
single row of o p e n i n g s 90 in

the middle ofthe w eb, but tw o
l a t e r a l rows o f openings

an d
‘

T h e o r n a m e n t a

tion of '

the p a t t e r n an d the

variegation thereof can be ac

compl ished t o a v e r y m u c h

greater e x t e n t by i nterrupting
one o r more ofthe l ace—needles
1 fo r the production ofopenings

93 at will . It i s al so practi c

ableto omit openings and intro
duce plain work , j ust as often as

may be desired , along the l ines

a
l

'

and $6
2

. I f i n D i a g r a m F i g. 185 . Lad ies
’
Fu ll-F ash i oned S to ck ing.

H i t should be desired to introduce a row ofopenings at 3
°
3
°

this can l ikewise be accompl ished by simply omitting all of l ace

needles 1 1 1 .

Fig. 185 shows a ladies’ ful l-fashioned stocking ofmercerized

thread made on a 39 gg. (gauge) o r 26 needles to the inch Schubert

Salzer machine. I t has spl iced garter top ,
heel , sole, and to e,

and is narrowed in the leg, heel , instep , and to e.
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ment complete i n a kn i tted underwear factory . After leaving the

cutter i n bund les ofone dozen each , they pass successively through
di fferent Operators’ hands for almost every operation .

KNIT GOODS FINISHING

S ince the manufacturer of kni t goods has undertaken to pro

mote his sales by direct personal soli ci tati on ,
the detai l s of finishing

have become almost innumerable. When kni t goods were marketed
chiefiy by the commission houses i t was customary to sel l the goods
as the sample was made up , but when the manufacturer , to close his

sales , sought to do a li ttle better than his competi tor and offered to
“cat-sti tch”

,
to put on Prussi an bind ing , o r four buttons i nstead of

three
,
o r pear l buttons instead ofbar

, o r a ribtail i nstead ofhem ,
o r

collarette i nstead ofbinding , o r sti tched with si lk ,

‘

o r one quali ty of

go llo ons here, and another quality of buttons—cloth
,
bar

,
ivory ,

bone
,
shel l o r pearl—single stitched

,
tw o need le sti tched , o r three

rows ofsti tches , o r some ofthe innumerable catch features adaptable

to the finishing ofunderwear , he built up for himself and fo r the

enti re trade an interminable num ber of styles to perplex himsel f

as wel l as hi s help and retard production ; because this or that lot

must be marked 88AB21 o r X0 225 , o r with some other hieroglyphi c

equally diffi cult to keep run of
, and sort o ut.

We will take under consideration the more important processes ,
leaving the more styli sh designs to be acquired after due experience.

B etween the first attempts to produce factory-made underwear

and the many fine examples ofthe art before us o n every hand at

the present day, i s a good ly j ourney , and to one w ho has been a priv

i leged observer ofeven a part ofthe necessary changes , both mechan

ical and arti sti c
,
which have followed o ne after another during thi s

peri od
,
the transformation is ofvast interest .

.From an arti stic standpoint
, and i n a pecul iar sense, much of

the credi t fo r the excel lence ofour present-day underwear must be

given to the garment designer. This person is '

nev er satisfied w ith
a new design or effect i f another suggests i tsel f which seems better ;
and i f mechanical d i fficulties prohibi t i ts adoption

,
they are but a

spur o r i ncentive fo r the i nventor , and are looked upon as things

to be overcome. The cares and designs ofthe garmen t maker , or

originator , however , are of a d i fferent nature from the foregoing ,
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in that there i s never any surety that the particular style of finish
or cut ofa garment , which i s finally worked o ut wi th such exceed

ing care, wil l remain in vogue longer than o ne season at the most .

Fabr ic. These most useful and necessary garments are today

made i n an almost inconceivable number ofstyles , and i n as many

different quali ties . There also seems to be
'

no end to the di fferent

kinds offiber which may be used o ne way o r another in the i r fabri

cation . S i lk ,
wool , cotton , ramie, mohair , camel hai r , flax

, etc.
,

are all adaptable i n some form o r other
,
o r invarious combinations

,

so that w e are able to select garments that are n o t only perfectly
adapted to meet our requirements ofwarmth fo r the winter season ,

o r cool comfort i n the warmer months , but every grade shows re

markable taste as to fini sh and texture ofthe fabri c i tsel f.

Yarn. In making the yarn fo r thi s peculiar el as ti c fabri c
,
w e

have recourse to al l ofthe various fibers whi ch are used i n woven

fabrics
,
but di ffering from the l atter , a knitting yarn must be smoother

and more even . Ifthese requirements are complied with , the knit

ting process is much faster than weaving , and consequently a greater

quantity ofkni tted cloth can be made at the same cost
,
than ofa

woven fabri c ofequal quali ty . For this reason , and -because ofthe

elasti c nature of a kni tted fabri c , i t i s especially suited fo r wear

next to the body , and has taken the place ofal l other kinds ofmateria l
for this purpose.

The finest results are obtained by theuse ofsi lk yarn
, yet many

very satisfactory fabri cs are made from li sle thread and merceri zed

cotton ; fibers that are much cheaper than si lk . Such fabrics retain
thei r style, shape and bri lli ancy through much hard usage

,
and many

trips through laundries . I ndeed ,
the problem seem s to be that o n

the medi um-pri ced garments the trimmings , whi ch are necessary to

present a sufficiently neat appearance, must be ofa somewhat better

quali ty thanthe fabri c i tsel f
,
i n order to wear as wel l .

Making Up Samples . In making up samples fo r an approach

ing season ,
the designer’s field would appear to be somewhat limi ted ,

from the fact that the general styles o r character ofthese garments
have now become standardi zed , and are i n a measure arbi trary .

Thus the ves t o r shi rt ofa tw o -piece sui t wil l allow ofbut li ttle altera

tion from the usual shape, except in the -length ofsleeves o r cut of
the neck ; and with the pants and drawers which complete these
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su i ts there i s sti l l less opportuni tyfor change. In the case of o ne
piece or union su i ts , which are i ntegral from neck -to ankle,

these
restrictions also exist and are, i f anything ,

more arbi trary than wi th
the tw o—p iece styles .

Under such condi ti ons i t i s evident that any very radi cal i nnov a

tion in the cut o r shape ofthese garments i s o ut of the questi on ;
so the designer

’s efforts must ofnecessi ty be confined to the minor

detai ls of texture, finish , color , etc. In this field
,
however , hi s art

has the ful lest scope, for there i s
-

no end to the variety ofeffects that

are possible by the useofthe various trimming materi als
,
by them

selves o r in combinati on ; o r when introduced as contrasts with the
fabri c i tsel f ; and i t i s principal ly these essential detai l s that have
brought about the present advanced state of the art. The chief

fundamental that must be recogni zed i s that the w earers of these
garments demand something that shal l be of an even thickness

throughout
, so whatever m aybe superimposed i n the way of bands ,

facings
, etc.

,
m ust not be ofany appreci able thickness that wi l l cause

the garment to appear bulky in any part.
The basi c fabri c , having been previously determined as to

weight , firmness
,
etc.

,
i s sufficient of i tsel f for the requirements of

the season , and any extra th ickness beyond thi s often proves un

comfortable to the wearer .

The seams that are i ntroduced to unite the several parts into

a garment must al so be flat as wel l as strong
,
and without any nu

necessary ridge o r corded appearance. These are prime essentials ,
which may be considered as standardi zed , and having provided for

them in a satisfactory manner the final detai l offinish may be con
sidered . A certain amount of thi s , i s , ofcourse , indespensable, as

i t i s required fo r the practi cal purposes offastenings i n the form
‘

of

buttons
,
lacings

,
etc. , and as bindi ngs , facings , hems , etc. , for pro

tection of the several openings and extremities ofthe garments . In

selecting the materi als for these purposes , however , many pleasing

effects are possible, and they may be made to serve in a decorative
sense as wel l as being uti li tarian .

Selecti on ofMater ials . In selecting the nature and qual i ty of

fiber or materi al from which the fabri c wi l l be made, i t i s necessary
that the detai l ofcolor should be considered in conjunction , because

i f a specific hue or shade has been predeterm ined ,
and a dye o r other
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artificial agent i s riec
'

essary. . to produce the desi red result , the_especial
fiberknown as the most favorable vehicle must be chosen ; for among
the many generi c dyei ng agents , o r thei r mordants , some are more

perfectly adapted to a speci fic fiber than others . I f a natural color

i s desired , that fiber whi ch has the “cleanest appearance when in thi s

state must be selected .

Having determi ned the fiber , color , and gauge of the fabri c ,
and h aving a fini shed piece ofcloth before him ,

the designer
’s task

i s to shape the pattern o r cut of the garment, and to decide on an

amount and quali ty offini sh o r trimmi ng that seems necessary and

appropri ate. Th i s i s essentially the chief’s province, i n w hich there
is recourse to no assistance excepting that rendered by the m akers
ofwhatever finish ing m aterial

’

he needs , such as faci ng ,
bands , bind

ing , l ace, buttons , etc .

Style ofthe Garm ent. The style ofunderw ear in most general

use i s the tw o -piece su i t , consisting ofsh i rt and drawers , o r
“

vest and

pants . The one-piece o r uni on sui t
,
however , i s fast coming into

vogue
,
and i t has several points ofsuperi ority that appeal to a large

class ofusers . Whi le there i s no i ntention to establ ish a comparison ,
o ne, and probably the principal

,
advantage of the union sui t may

be mentioned .

This i s the absence ofa double thickness offabri c around the
l ower part ofthe body and hips

,
-fo r

,
as the garment i s of one integral

piece from neck to ankle, i t adds but
-

a single thi ckness over any

part of the body .

Style ofFin ish . I n selecting an appropri ate amount offinish

for al l styles ofthese garments , a great deal of care and taste i s re

quired , for i f to o much finish i s imposed ,
o r i f i t be gaudy , the desired

effect i s at once destroyed ; thi s being especially true of the more

expensive grades ; In the detai l ofneck fini sh
,
for instance, whi le

a novel effect is
’

alw ays sought fo r , ei ther by the aid oflace, bind ing

o r a piece of the fabri c i tsel f having been kni t with contrasting sti tches ,
any material that produces a poor effect i s at once seen to be out of
place. Thi s i s also true ofthe front facmg ofshirts , and bands on
drawers .

The buttons also are made i n an end less variety , some being

very beauti ful
,
and they assist very materi ally i n producing a dressy

effect.
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As regards the color scheme ofthe garment
,
there are probably

as many varying theories o n thi s subject as there are wearers ofthe

garments . S o the problem is to exhibit only that which wi l l not

offend . An effect that i s pleasing has trimmings ofa slightly dis
similar shade from the basi c color of the i ntegral garment i tsel f.

Many times the very simplici ty ofa design serves to attract attention

F ig. 1 . Turning and Wind ing-up Mach ine.

to a fabri c that otherwise would fai l of notice, even i f the greatest

ski l l had been devoted to i ts ev eryp ro cess ofmanufacture.

FINISHING FLAT GOODS

The manner ofhandli ng kni t goods , and the various operations
requ ired i n the process offinishing

,
i s about the same i n al l ki nds

of goods , ei ther shi rts o r drawers , but for convenience a dozen shirts ,
followed through the mill

,
will i llustrate the successive processes

they undergo . The system oftracing the - garments wi th the S tetson
coupon check is perhaps regarded as the best and m ost reliable system
fo r that purpose.

Turn ing the Clo th . When the rolls ofcloth are removed from
the take-up, the right side ofthe cloth i s i nside the roll ; that i s , the
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the power appl ied and the cloth rol led up i n shape to be del ivered
to the cutter . The mach ine i s simple and readi ly comprehended
by reference to the i l lustration .

The Leighton Machine Co .

’
s knit w eb turning machi ne i s an

important improvement i n the process of turning the w eb. It i s
intended to be set up at the end of the turning tubes no w i n use i n

knitting mi l ls and to put the roll of webbi ng o n the tube ready for

the rolling up machine, to take i t off through the tube (thereby turn

ing the. w eb) and rol l i t up agai n . Th i s i s a satisfactory device for
putting the webb ing on the turning tubes .

F ig . 3 . E astm an E lectr ic Clo th Cu ttingMach ine Table.

Cutting to Shape. The cloth
, now being right side o ut, is turned

over to the cutter, w ho pushes an i ron ro d through the center
,
and

places i t i n a rack , provided fo r that purpose, at the head ofthe cu t
ting table.

Ifthe cutting is done in the o ld way with a large, long kni fe
pushed up and down through a slot i n the table arranged to su i t
the S i ze and style of the garment requi red ,

the cutter draws from
the rol l such a length as he requires

,
cuts i t off

, and repeats the opera

tion unti l he has as many lengths in a pi le, evenly d i stributed o n top
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ofeach other on the cutting table
,
as he may desire. After marking

the top of the pi le -wi th a pattern corresponding with the slot i n the

table
,
he proceeds to “whi p-saw”

o r cut out the sections of the gar
ment as marked o ut with the pattern . The smaller sections are cut
and fashioned with hand-shears , as also are the shoulders “sloped

”

w here the sleeves are to be fitted in .

Finish ing Processes . After a dozen bodies , twenty-four sleeves ,
twenty-four cuffs and twenty-four half borders have been prepared ,

they are tied up in dozen lots and turned over to the loopers
,
who

loop on or j oin the cuffs to the bodies , the rib-tai ls to the bottom of

the shirts , and j oin the shoulders without leaving a seam ,
as they

are j oined loop for loop in a manner not easi ly detected . They may
be sewed together very ni cely , but the point ofj oin ing is never so
smooth and sightly as by the looping process .

The seamers then take the garments in hand to seam up the

sleeves and j oin them to the bodies . The i nspectors and menders

then look them over and attend to what mending is necessary .

If o v erseam ing the cuffs is i n vogue the garments then go to

the o v erseam ing machines , to have the cuffs and half borders j oined
on the edges , after whi ch they go to the washroom “

and are scoured

and fulled . Ifthey are to be bleached they are placed i n the bleach

house over night w et, and are given a sulphur bleach ,
taken out i n

the morning, rinsed and sent to the boarding room where they are

boarded on forms of the proper si ze as designated by the yarn marks

in the garments .

After drying out in the dry room or drying machine, and re

moved from the boards
,
the garments are sent to the finishing room

where the process of fini shing begins by girls looking over them to

see i f the si zes are properly sorted
,
and stamping the si zes on the

skirt of each garment, attaching the S tetson coup on tag and sending
them to the neck marker , w ho marks the neck with a

“kicker
,

o r

in an up
-to-date m i ll with a power marker .

After the neck flaps are cut the sti tcher performs her Operation
ofstitching down the flaps

,
and takes offthe first coupon , i t being

the first p iece-work performed on the garments . They are now

carried to a cutting table
,
the fronts marked

,
cut down for the button

stays and button hole facings
,
and are the-

n turned over to the facer ,
who sews on the facing ,

detaches her coupon from the tag , and
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passes them over to the twin-needle machine operator , w ho covers

the raw edges ofthe flaps . The dozen then goes to the finishers ,
who put o n the button stays and further complete the garment

with binding ofsuch quali ty as designated o n the stub end ofthe

check .

The button-holer now takes the dozen i n hand and m akes
'

the

button holes , spacing them and trimming offthe threads . She turns

them over to a li ttle girl w ho marks them fo r the buttons and carries

them to the button-sewing machine, where the buttons are sewed o n

and the threads trimmed off.

They now come under the eyes of the i nspectors , o r lookers

over, w ho look them over

carefully , trim off all loose

threads and shaking each

garment , send them to the

press-room , where they are

carefully folded i n papers

or press boards i n dozen

packages and put into the

press , i n which they are left

for three hours under
'

a

pressure of 3000 pounds o r

more. After being taken

o ut of the press and the

press-boards removed
,
they

are careful ly scanned by
F 1g ' 4' E asnm a

fiafiffdg
ic clo th cutting

girls , w ho throw o ut all

imperfect goods and fold
the perfects or firsts , in proper shape to fit the boxes , after which

they are boxed and label led , ready for the sh ipper . A wel l regu

lated and wel l managed m i l l ough t not to have more than 25 per
cent of seconds , even o n a med i um grade ofgoods .

Equ ipment and Arrangement ofthe Finish ing Room . A wel l
equipped , up—to -date m i l l today has several features i n the finishing
department that the l arger number ofthe m i l ls have been slow to

adopt . I n these improvements are i ncluded an electri c o r power

cutting machine, taking the place ofthe o ld way ofcutting with a
knife following a slot i n the cutting bench and pushing by hand wi th
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is more desi rable to do the cutting there, the rolls of cloth being
more awkward to hand le than the bund led dozens .

The ~ seam ers should be near the loopers . The nearer al l these

several Operations are to each other , the less day-help i s required to

hand le the goods , and i t i s folly to have operators ofmachi nes run

ning after thei r work whi le their machines lie id le. It simply means

more machines and more operators , and i t i s wiser i n more ways

than one to have l i ttle girls do what marking , and other preparatory

work which they are capable of doing , carryi ng the work to the

operators and taking i t away
,
thereby getting the full production

from mach ines .

EQUIPMENT FOR FIN ISHING 100 DO"EN FLAT GOODS

WILLCOX AND GIBBS SYSTEM

A good fin ishing equipment for fini shing 100 dozen men’s o r

ladies’ fine underwear flat goods , embodying the O verlock” seam

and hem ofthe Wi l lcox Gibbs Co .
, may be as follows

One electric o r pow er clo th cutting m ach ine
,
w ith sh irt and draw er

patterns .

E igh t Beattie d ouble o r lo ck—stitch lo o pers .

Three Wilco x Gibbs “
Ov erlo ok

”
m ach ines .

Drying—bo ard s ; the number requ ired depend ing upon the w eigh t of

go o d s and m eth o ds ofdrying.

One Kennedy
’
s pow er. neck m arker .

Patterns and shears fo r trimm ing .

S ix Willco x Gibbs au tom atic finishers .

One cats titch er .

S ix z igzag m ach ines
,
fo r suspend er tapes and co v ering gussets ofdraw ers

and co vering edges ofclo th left after runn ing necks .

One bu tton-h o le m achine.

One bu tton sew ing
’

m ach ine.

Three tw o -needle m ach ines
,
fo r double row ofstitch ing o n o u ts ide.

One s ingle-needle m ach ine.

One Craw fo rd pow er o r hydraulic steam press , w ith press bo ards.
One r ib cu tter .

One Kennedy au tom atic band cutting m ach ine.

One irregular fo rm -cutting m ach ine
,
w ith d ies fo r irregular shapes .

One paper cu tting m ach ine fo r cutting d om ets
,
etc .

,
into s trips , s tays ;

band s
,
etc.

One pow er eyeletting m ach ine
,
fo r setting m etal eyelets in draw ers .

I f the drawers have straps on the back with tw o sets ofbuttons
and button-holes to change the waist si ze, no eyelet machinery i s
needed . Ifa tape o r lacing is used ,

the eyelet may be ei ther a metal
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eyelet or stitched eyelet , the former calling for a power eyeletting
machi ne, the latter for an eyelet sti tching machine.

I t i s sti l l a custom in some mills to use end-sewing machines to
close

.

the cuffs and anklets
,
but this is no t necessary , the present

methods ofmaking the seams closing the cuffs properly .

UN ION SPECIAL SY STEM

An equ ipment for finishing 100 dozen men’s or lad ies’fine under
wear , fiat goods , say half shirts and half drawers , on the Union

F ig . 6. Dew ees S eam ing and Tr imm ingMach ine.

Special system ,
should have the following machinery

,
a l though of

course, the weight of the goods may make a sligh t d ifference
One electric o r po w er clo th cu tting m ach ine

,
w ith patterns .

E igh t Beattie lo o pers o r turning offm ach ines .

Three Un io n Special seam ers .

Drying bo ard s—the character ofw o rk w ill determ ine the num ber .
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One Kennedy po w er neck m arker .

Patterns and shears fo r trimm ing.

Fi‘ve'

Unio n Special fin ish ing m ach ines fo r sh irts .

S ix Union Special draw er finish ing m ach ines .

One catstitch ing mach ine.

One button-h o le m ach ine.

One bu tto n sew ing m ach ine.

One strapping m ach ine
,
fo r sew iri

'

g suspender straps to draw ers .

One Union Special s ingle needle o rnam ental m ach ine
,
fo r m aking pearl

edge on bind ing.

One eyelet sew ing m ach ine
,
fo r stitch ing ro und eyelets , o r o ne pow er

eyeletting m ach ine fo r m etal eyelets .

One Union Special tw o -line tap ing m ach ine
,
fo r co vering back seam of

drawers w ith tape .

One band stitcher
,
fo r s titch ing draw er band s togeth er .

One tw in-needle m ach ine fo r necking.

One McCreary r ib cutter .

One Kennedy au tom atic band cu tting m ach ine
,
fo r s tays and facings .

One Gem paper cu tting m ach ine fo r cu tting fl annels d om et
,
etc .

,
into

One Kennedy pow er cutter
,
w ith d ies fo r irregular shapes , fo r cu tting

s tays , d raw er band s
,
fo rm s

, gussets , etc .

One Craw fo rd po w er s team press , w ith press bo ard s .

The Finish ing Mach ineTable. Because ofthe exacting require
m ents now ex isting in high-speed sewing machines , i t wi l l be real i zed
how vi tally necessary i t i s to the most effectual performance ofthese

machines , and to prolong thei r usefulness , that a solid support o r

foundation should be provided . To o often i t i s the case that the
sewing mach ines are neglected with the result that thei r ful l efficiency
i s never obtained , and they must be overhauled much sooner than

would be necessary i f the table were ofsubstantial construction , and
the transm i tters

,
shafting and pulleys supported and aligned i n a

workmanlike manner .

Of the sewing machines in use at the present time
, the greatest

number are ei ther necessari ly complex in thei r construction , and

consequently of considerable weight , o r are run at a high rate of

speed , which i s often more than equivalent to the weight factor i n

i ts ultimate effect o n the table. Many machi nes combi ne both these
features—weight and speed—which

,
ofcourse, means a double tax

o n their support ing structure.

That class ofmach ines which includes those used for button
hol ing, button-sewing , and strapping

,
i s an example of the heavy

type, and thei r m ost important function is the stop-motion which
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There are, of course, many d i ffering ideas as to how a table

should be constructed . A strong
,
wooden table has many good

points
,
and so has o ne w ith i ron legs and wooden top . The latter

meets with the most general favor , however , and seems to embody

a greater number of desirable features than any other . Wi th refer
ence to thi s subject a set of drawings has been prepared (SeeFig. 8)
that i l lustrates several views of a table which i s designed to embody ,

in the simplest form ,
many features that have been proven to be

essential , together with others that are somewhat novel ; and i t i s

bel ieved that a combination of th is description would effectually

meet all ofthe essential condi tions that may arise. The design is

susceptible of mod ifications to sui t the i ndividual needs ofeach mill;
or as the course of the product through each department may neces

si tate
,
but the general scheme w i l l be read i ly understood .

In this table “

the legs are ofcast i ron
,
the main feature of which

i s a straight
,
tubu‘lar form ofpost that i s designed to be lo cated as

nearly as possible under the point of load o r stress which the table

top receives from each l ine of mach ines
,
thus securing the most d irect

support and connecti on between the machine bases and the floor .

The feet ofthese po sts are extended hori zontally from opposite sides

ofeach post in a l ine parallel with the length ofthe table, and i n this
manner assist material ly as braces in this d i rection . Strong lag

screws whi ch enter the j o ists o r stringers where possible ensure a

most effectual fasten ing to the floor at these points .
A feature which is second i n importance only to a good floor

fastening is that ofsupporting the main shaft i n i ts bearings
,
fo r in

a long stretch oftable the correspond ing length ofshaft must carry
a considerable weigh t ofi ron in the form ofpulleys and couplings ,
and as th is factor i s always greatly exceeded by that ofthe straining

belts , which are necessari ly short and must therefore be kept at a
tigh t tension in order to transm i t the required amount ofpower to
each mach ine

,
the resultant of these two forces , weight and strain ,

becomes ofgreat moment .

To provide an adequate resistance against these forces at this
point, therefore, i t wi l l be noticed in the drawings that the main , o r
lower cross rai l w eb has been quite heavi ly ribbed both top and

bottom , making i t ofthe I beam form in section . In addi tion to

this provision for strength in the rai l itsel f
,
i ts ends are seen,

to depend
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gradually to thei r points Ofconnection wi th each tubular upright m em

ber , thus giving the rai l an arch form in outline
,
and providing ample

strength fo r i ts purpose in any direction .

The wel l known provision for adj usting each hanger in i ts rail
fo r the purpose of aligning the shaft i s shown in section .

The upper cross rai l which supports the w ooden top
,
i s provided

with a wide flange on i ts upper edge
,
through which the screws that

secure the top are passed . Its m id-section is supported through two
extensions ofthe w eb wh ich connect respectively at tw o points o n the
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upper side Ofthe lower rai l . Both these rai ls and the tw o tubular

upright members are combined in one integral casting , and there are

no joints for the purpose ofadj ustment whatever
,
ex cepting the one

for the purpose of aligning the shaft.

I t i s no doubt convenient
, and sometimes necessary , that verti cal

adjustment fo r the table’s top be provided, but where i t i s no t neces

sary , i t is doubtful i f th is provision is a practical o ne, fo r i f no t fastened
very securely , su ch adj ustable
j oints are soon o ut of place,
and the table’s top deflected

thereby as bad ly , o r worse,
than any floor would settle in

years . So i f a table can be

erected without them ,
i t would

be rigid to the utmost l imi t,
and , thereafter, never need

attention except as the build

ing itsel f might change, and i n

that event any change would

affect al l points of the table

equal ly , so i f the shaft and the

top were original ly in perfect

alignment thei r relation would

never change.

A section of the top i s
Kennedy ’s P o w er N eck Marker , shown

,
the central portion of

which is made of o ne-inch

stock, approximately , and extends continuously over as many p airs of
legs , or supports , as i ts original length will permit . The tw o outer

parts ofeach secti on
,
however

, are i ntended to be of much thi cker
s tock—say three inches —and will extend only from o ne leg to the next

adj acent o ne, thus providing a separate top section or base for each
m achine and i ts transmitter.

The ends ofthese short sections are designed to rest on the upper
hori zontal flangesof the tw o adj acent cast iron legs in such a manner
that tw o ofthe tops wi l l meet and make a joint i n the centre ofo ne

flange, and , i f su i table detachable fastenings are provided ,
i t i s po s

sible to remove any section with i ts machine and transmitter undi s
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In feeding an Ord inary p iece of material on a plain machine, i t can
be generally stated that the feed must move laterally to

.

carry the

goods as much as i s possible whi le i t i s above the plate, that is , have
i t appear above the plate as soon as possible after the need le has left

the work
,
so as to have nearly al l of its work done before i t has to

descend again ,
thereby getting the greatest amount of effective motion

F ig . 9. S inger Bu tto n Ho leMach ine.

wi th the least amount of actual motion ; for the four motion feed
actuated by eccentrics (the easiest device known for high speed) can
not be made to take the ideal path

,
but takes the form of an ellipse .

The ideal path would be a paral lelogram . This could be obtained

by having the raising motion take place before any lateral moti on
above the plate, and the drop motion -

.before the return below ,
bu t i t

i s not sui table for high speed
,
because the sources ofmotion would
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need to be intermittent, o ne wai ting for the other , and obtainable only
wi th some form . of cams

,
whi ch are hard i n thei r action and lack

effective means fo r taking up wear . Thread controlling devices , such
as takeups , and ,

ofcourse, tensions , are common to al l machines ; and
no small part of the adj usters’ art i s needed to properly manipulate
these inoffensive appearing but highly necessary parts of the general

whole.

Plain Finish ing Mach ines . The plainest form of sewing ma

chines embraces theWi l lcox Gibbs and Union Special types . They

are one needle, single-thread ,
chain sti tch machines i n the high-speed

class ; and o n work where thi s form ofsti tch i s acceptable are very

F ig . 10. Buttons S ew ed on byMach ine.

.

Th e
'

N ew Way (tr imm ed ) and th e O ld
Way (untr imm ed ) .

econom ical , not only o n the question ofthread
,
but as to their case of

man ipulation by. the operator , and smal l number and simplici ty of
parts . When once i n good working order they rarely need the atten

tion ofthe adj uster , and when trouble occurs i t is easi ly located .

The Needle. It i s reali zed that the i tem ofexpense for sewing

machine need les i s large
,
and the practice Of saving those w hich have

been d i scarded and sorting the seemingly good ones out for use a

second time
,
i s perhaps an economy in some cases . The evi ls which

an imperfect need le can cause are so many however , that i t is of the
greatest importance to make sure that thi s implement i s not at fault.

An i ntimate and extensive knowledge of sewing machines and

thei r habi ts has proved conclusively that it i s a wise p lan not to use
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a need le a second time. I f a machine i s breaking more needles than
i t should

,
there must be. some wrong

'

condi ti on ofadj ustment. Th i s

should be l ooked fo r and corrected .

The Looper. Having made sure ofa good need le, the looper ,
o r hook

,
must be examined and made perfectly smooth with crocus

cloth . The point must be especially smooth and ofthe proper shape.

If i t has been broken o r worn blunt
,
a careful grinding o r stoning

wi ll restore i t to the most favo rable condi tion for taking a loop . If

thi s process has shortened the length“

ofthe point materially
,
i t may

be necessary to change the spot o n the shank so as to time the looper

a trifle qui cker.

I n the Union Special type the looper may be qui ckened by
lengthening its driving ro d . As the point ofa looper wi l l al low of

but li ttle remaking th i s should be done w i th great care
,
for i f to o much

is taken Off i t i s useless . It may also be found that the thread
'

has

worn a groove, o r crease, i n the neck ofthe looper
,
where the loop ,

i n the course offorming the stitch
,
comes to a rest . Thi s may be the

cause ofbreakage
,
and many times can be stoned o ut without chang

ing i ts effective form .

In the Union Special type ofmachine the loop-retaining wire on

the under-side ofthe throat plate must be l ooked at
, and i f rough , i t

also should be smoothed w i th crocus cloth . Thi s part i s adj usted so

that the looper i n i ts action travel s very close to i t . Ifi t has by any

chance become bent , so the looper rubs i t ,
’ breakage ofthread i s sure

to fol low ,
ei ther by being pinched offbetween the two parts

,
o r by

thei r roughness from the to o close contact.

Before the machine i s ready for a test, look over al l the eyelets

o r guiding holes through which the thread passes . These must be

smooth and round ,
that i s , they should no t have Sharp corners over

i

which the thread , in passing o r being drawn up,wil l be compel led to
take a sharp angle. I f a groove o r crease has worn i n any ofthese, a

new , smooth o ne i s necessary . Ifa machine breaks the thread i n the
Oh

f

ain , the trouble i s most l ikely wi th the feed ,
o r presser—foot , per

haps both . The bottom ofthe presser foot must be smooth and have

a bearing from end to end o n the feed points . It Should also rest
-

i ts

w hole length o n the throat pl ate w hen the feed i s down . The need le

hole and plate must also be examined for rough places .
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Sk ipping of sti tches and thread-breaking can often be traced to
poorly w orking tensions . The thread friction di scs must always be
free to move on the post and be clear of l int . Ifthe thread has worn

creases in the faces of the d iscs , they wi l l not control the thread evenly.

The spring also must be of the proper strength , yet perfectly flex ible.

If, having exhausted our l ist of'

rem edies , the thread sti l l persists in
breaking , i t i s but fai r that the quali ty of the thread be considered ,
for a smal l proportion of the thread which is made wi l l no t run o n

any mach ine, and i t becomes a useless expend iture of time to try to

make i t do so .

H igh Speed. The matter of speed also i s to be considered . Be

yond a certain l imit i n every machine
,
excessive speed i s actualiymore

detrimental to a manufacturer’s interests than to o li ttle
,
for once let a

m ach ine become racked and worn from this cause
,
i ts usefulness is

over
,
and repeated o v erhaulings become more and more necessary .

In response to the user’s stand ing request for h igh-speed mach ines ,
the designer’s work is constantly carried on with th is as o ne of the
important ends in

v

v iew
,
and

'

no doubt time will produce machines

capable of and even revolutions per minute.

Tw o Thread Fin i shing lVIachines . In taking up for consider
eratio n those sew ing machines wh ich use tw o th reads in making their

stitch
,
w e enter a more interest ing and instructive department ofthe

whole sewing mach ine art and appl ications
,
and i t is especial ly inter;

esting when considered in connection with the manufacture ofknit

goods , for the very pecul iar nature ofthis fabric at once prohibi ts the

use of a stitch that might be perfectly satisfactory on goods of a firm

texture. We may know th is from the fact that thousands of mach ines
w h ich make the fam i l iar tw o -thread , so—called lock stitch ,

with a

shuttle and bobbin , are employed exclusively in making up o ur

heav ier ou ter garments , and also underwear
,
w h i ch is made from

musl in and l inen . These fabrics al l are ofa firm and non-el astic
nature ,

so there need be no d ifferent element required in the sewing

stitch wh ich enters so largely into their co nnstructio n
, and couse

quently the lock stitch suffices
,
o r rather w e may Say, i t is necessary

and therefore sat isfactory .

Elasticity i n the Seam . When our modern knitted fabric
,
with

its beautiful and d istinctive feature—elast ic ity —was invented
,
the

question of garment making from i t o n sewing mach ines became a
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vital and puzzl ing o ne, and especially was this the fact in the matter
of

.

seam ing o r j oin ing the parts together , for i f the o ld lock stitch was
introduced for this purpose the non-elastic nature of i t at once de
stroyed the very feature that brought this fabric into existence. From

the very first, this stitch
seems never to have been

considered except in one

o r tw o impractical ways ,
and the only other re

course was to some form

of chain stitch
,
and up to

date but three forms of i t

have ever been used .

F irst, and for many
years

,
i t was the single

thread chain stitch with

w h ich all seaming
,
as

wel l as finishing
,
was

done, and w e may take i t

for granted that this seam

m et all early r eq u i r e

ments , but as the fabric
was improved in texture,
qual ity and finish

, each
F ig . 10. Diagram s o f th e L o ck S titch .

s u c c eed i n g year , the

single-thread chain stitch became deficient in many respects , and was
finally supplanted by the two-thread chain , or double-locked stitch .

Th is stitch was first made by what w e knew as the Grover Baker

machine, and was a long step in advance of the single—thread chain
stitch , because the second or add itional thread not only doubled the

seam’s strength , but the manner in which the two threads were looped

or interlaced with each other , produced a greater degree of elasticity
two elements which w e know are ofvital importance.

THE LOCK STITCH ; DOUBLE CHAIN STITCH

AND “ OVERLOCK STITCH

Sewing machines w hich use tw o threads in mak ing their stitch
may be grouped in three classes—the loch stitch

,
the double chain

stitch, and what is known as the ov erlock stitch .
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Lock Stitch . The fi rst , o r lock-stitch ,
shown In Fig . 1 1 , i s the

oldest form ofthe three. I t IS no t used in the actual making ofa

garment from knit goods to any great extent
,
owing to i ts lack of

elasticity , that is , i t wil l no t yield when the goods are stretched with

o ut breaking apart . This , of course, precludes its use fo r such a
purpose. It can be

,
and i s used in button—ho le, butto n-sewing

,
over

seaming and cat-stitching machines , and in these operations “ i t i s

perfectly satisfactory . In button

h o l i n g an d button-sewing th e

sti tches are confined to particular

places o n the garment and are no t

F ig . 12. Do uble Th r ead Ch ain S ti tch . continuous as in a seam ,
so the ele

ment of elastic ity is not required .

In over-seaming and cat-stitching , however , this stitch must be

elastic , and as it is used in these operations i t is so from the fact that

the machines are constructed so as to lay the threads o n the tw o sur

faces ofthe material in a successi on ofd iagonal stitches , as illustrated

in Figs . 2 and 4 , and
'

when the fabric is stretched these diagonal

stitches change their position to make an approximately straight line,
something like Fig . 3 in appearance.

Different degrees ofel asticity may be Obtained by adjusting the
machine to sew a varying number ofstitches in a given d istance. Fo r

instance, a seam having twelv e stitches to o ne inch
,
will be much more

elastic than o ne having four stitches in the same d i stance. There i s

noway by which this stitch can practically be made to produce an

elastic stra ight-away seam , so if this is desired a lock—s titch cannot
be considered .

Do uble Chain Stitch . The second
,
o r double-chain stitch

, ls

much more el astic than the lock-st itch , and i s , therefore, pecul iarly

adapted fo r use in making garments from knit goods o r any mater ial

ofthat nature. It i s elastic fo r the reason that a surplus length of

thread i s introduced into each stitch , both in the knot o r tie ofthe tw o

threads together , and as it is laid o n the surface ofthe material be

tween the successive need le punctures .

The excess ofneed le thread i s obtained from the fact that the

tie o r co nnecti on ofthis thread with the under o r looper thread i s

always made on the lower surface ofthe work , so ,
instead oflying in

a comparatively straight l ine, as i t does In a lock stitch , i t must pass
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the number of yards which may be wound is always limited , owing

to the fact that thewhole functional group ,
thread

,
bobbin

,
and bobbin

case
,
must be passed entirely through the need le thread l oop for each

stitch .

In the chain and overlock stitches only a very little more thread

i s drawn from the need le than is actually required to make the stitch

when it i s finally set in position ,
so that no great unused surplus must

F i g . 14.

“Ov er lo ok ” S eam fo r S leev es .

needs be taken back through the eye ofthe need le by the moving eye

lets . For th is reason , the thread i s not served back and forth so

much
,
and thereby frayed or weakened before final ly laid in the stitch .

In referring to the accompanying d iagrams i t must be borne in

mind that they are greatly enlarged , and the positions of the several

threads are considerably d istorted in order to show more plainly their
relation to one another . In actual practi ce a machine with properly
adjusted tensions and correctly Operating stitch-forming implements

will produce a perfectly smooth and even stitch which can be stronger

than the fabric i tsel f, given the proper qual ity -

ofthread .
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Tens i on . The matter of tensions is a very important one in all
sewing machines , and w emay say that i t becomes more so as the speed

F ig . 15 . Ov er lo ck "

S eam fo r S id es and Gu s sets .

factor is raised in each successive new model which is brought out ,

Fig . 16 . Ov er lo ok S eam fo r S h o u lder s and “Ov er lo ok Co ncealed S ti tch Hem fo r

S h irts and Cufis .

for it must be borne in mind that the same functions exist and must

be reckoned with in every kind of stitch
,
whether it is made at a low
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or high rate of speed . One ofthese functions is that a never-varying
quantity ofthread must be measured offfor final treatment by the
stitch—forming implements , i .e.

,
the need le, looper , etc.

,
in every 1n

d ividual stitch , and the problem is to produce an even stitch with the

greatest amount of precision ,
and without applying

'

any un

necessary friction o n the sev

eral threads .

Tr imm ing the Seam . Ah

other element ofgreat interest

to us in the development of a

sewed seam on this peculiar

fabr ic is the inception and sub

sequent stages of improve
ment ofthe trimming devices

w hich now are used in con

n e cti o n with the sti tching

mechanism .

P r ev i o u s to 1880 the

hand-sheared seam prevailed
,

but the inventive and ever

alert minds ofthe sewing ma

chine makers quickly saw an

Opportunity , and at once be
gan to consider the feasibili ty
ofcombin ing with the sewing

mechanism an efficient trim

ming device which would per

form its Office simultaneo uslv

with the making of the seam .

and thereby el iminate the slow ,

F ig . 17 . O v er lo ok
” Ov er-E dge fo r S h i r ts and ted ious operation of shearing

Cuffs and “Ov er lo ok ”

Tai lo r -Mad e S eam
fo r S h o ulder s and Gus sets . the projecting surplus by hand .

The first trimmer seems to

have appeared about 1880 , and was in the form of a circular d isc with
a portion of the disc left blank in order that the feed m ight operate
freely . Other devi ces of minor importance followed at intervals ,
until the device which acted o n the shear principle appeared . This
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locked by a thread which entirely covers and draws down flat that

portion of the fabric beyond the seam . This adds strength to the

seams to a great degree, besides producing a very sightly and com

fo rtable result .

T he seam wh ich is made on this system is o ne ofthe best wh ich has
ever been devised . It has great strength , each stitch being fastened
independently as wel l as in comb ination , so that i t cannot rip , and
is very el astic . It i s flat and smooth o n both faces ofthe garment

,

thereby ensuring the greatest comfort to the wearer.

In adj usting the trimmer o n the Union Special both upper and
lower toggles must first be ground o n a true circle with the center of

each o ne
,
which is eas i ly done o n the small grinder furnished with

th i s machine. The upper toggle should then be dressed to a small

round on its circular edge, so that i ts contact with the lower toggle
wil l be but a very narrow edge having no sharp corners . The lower

toggle must be left straight or flat , across i ts circular edge to provide
a smooth surface for its mate.

To adj u st toggles ,
fasten the lower toggle in the toggle frame by

i ts fulcrum and clamp screws , and see that it is at the proper . height

in relation to the feed , means fo r this purpose being provided by a
wedge with thread and nut at one end which lie in the toggle frame

beneath the fulcrum block . The height of this toggle should be with

i ts circular edge about half-way between top of throat-plate and top

Of feed—dogwhen the latter is at its highest position ; then fasten upper
toggle in place and move it down to the lower one by means ofi ts

wedge, so that they touch each other . It may be found o n testing

them w ith a piece ofcloth that they will need a trifle closer adj ust

ment , but care must be taken that they do no t press against each other

any harder than is necessary to trim the cloth cleanly
,
for to o much

pressure will produce unnecessary wear and i s liable to break the

edges of the toggles .

To adj u stfor w idth offabr ic beyond the seam ,
move the whole

toggle frame to o r from the needle o r li ne of sti tch ing
,
first loosening

the screws which hold i t to bed ofmachine and need le bar head .

When thedesired width i s obtained be sure that al l screws are tight .

T0 adj us t needle w i th looper , when the need le bar is at its lowest

point
,
and the looper is at its extreme backward throw , the point of

the looper should be nine thirty-seconds ofan inch from the needle,
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and in i ts forward throw should pass the back side of need le as closely
as possible and no t touch i t, and in its backward throw the need le

should j ust clear the back side of looper . The adjustment ofth i s

rocking motion of looper is by means of set screws in the looper rock

shaft fork which secures i t to the rock shaft . The lateral adjustment

ofthe looper is by the connecting ro d from lower arm of need le bar

lever to the looper holder . After loosening the check nuts at each

end ofth is rod
,
wh ich has a right and left hand thread at the ends ,

a sl ight turn in o ne d irection or the other will move the looper to o r

from the need le. The need le should be adj usted with the deep

groove towards the Operator , and ofsuch a height that the eye wi ll

be about three th irty-seconds of an inch below the looper when the

latter’s point is just back of the needle. In most cases this adj ust

ment ofneedle and looper will ensure the most favorable cond itions
for taking the loops ofthread

,
but some unusual cond itions ofthread

o r fabri c may require a slight mod ification
, and th i s must then be

come a matter ofthe adjuster’s own judgment.

Tens i ons . In th is mach ine the lower tension should be looser
than the upper , but the proper adjustment of ei ther o ne will be found

to vary with the quality of fabric . That of a hard or non-el astic

nature requ ires , and w i l l stand ,
a tight tension ,

varyi ng with the

strength ofthe thread . In sewing on knit goods of an elastic nature
,

the object is
,
of course, to produce a seam which w i l l be strong and

at the same time just as elastic at the material i tsel f, and i t i s obvious

that the l atter result cannot be Obtained with too tight a tension . A

good test to determ ine the proper position of the tensions is to exam

ine the seams after sewing:i f the seam gaps or Opens on pul l ing the

tw o pieces of cloth apart then tension is not tight enough , and i f on

pul l ing i t lengthwise of the seam the threads break the tension i s not
loose enough .

Take-up. This part operates to take up the slack of, and cast
offat the proper time

, the lower or l ooper thread . The adjustment

of the cast—offfunction wi ll be found by raising or lowering the retai n
ing w ire, the po ints of which have their position in the central groove
of take-up.

T0 Adj u s t N ipper Spr ings . These serve to hold the looper

thread tighter than the tensi on d iscs will do '

at the time ofsetting the

stitch ; they Should close and nip the thread just as the take-up comes
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up between the thread eyelets and touches the thread ; again , when

the looper has reached the end of i ts backward throw and i s ready to

come back , the n ipper string should be closed . Ifgreater elasticity i s
desired , adjust the spring to nip a l ittle later , by means of the adj ust

ing screw in the.
lug d i rectly underneath the free end ofnipper spring.

By rai sing o r
' lowering th is screw the nipper Spring is made to nip the

thread earlier o r later , as desired . Both of these parts—take-up and

F ig . 18. Mer r ow P lain Cr och etMach ine.

nipper spring—are sensitive to a large degr ee
,
and should not be

moved unless the adj uster is sure there is a reason fo r so doing.

TheWillcox 6:Gibbs “Overlock”
mach ine, (see Fig. 5) comb ines ,

in one complete whole, the necessary mechanism to produce in o ne

operation a trimmed , j oined , and covered seam , and makes the
“Over

lock” stitch . In appearance i t is a rad ical departure from the long

accepted type ofsewing machine
,
chiefly owing to the absence ofthe

familiar overhanging arm . This novel design is no t unpleasmg,

however, and the machine i s very strong and compact .
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when actuated serves to alter the position of the trimm ing parts in
relation to the l ine of need le punctures .

Th is feature of the mach ine enables an operator to complete a

garment with seams which vary in strength as required in d ifferent

parts of the fabric . For example, a seam which is made along the

s ide of a S leeve or drawer leg wil l be stronger than o ne made across

the top or shoulder of a sh irt, prov id ing no change i s made in the

machine. In the first instance
,
the st itching is with the wale, o r

lengthw ise of the fabric , where there is no tendencv of the knitting

F ig . 19. Tw o -Th read Cr o chet F inish o n Ver y Ro ugh E dge.

stitches to ravel o ut, so that a m inimum width of seam or trim can be

employed .

In seaming across the top o r shoulder , and around arm-holes o r
gussets

,
the stitch ing is laid either squarely o r d iagonally across the

ends ofthe wales , where the knitting loops
.

are exposed and extremely

l iable to unravel i f not properly secured ; therefore a wider seam is

necessary . When it is desired to use th is width-changing feature of

the machine a thumb—pin is inserted in o ne ofa series ofholes in the
trimmer-adjusting arm ,

back of a stationary stop , and when it is

against the stop th i s pin is a l imit for the narrow seam . Another

thumb-pin placed in a hole i n front ofthe stop , as far away as is

necessary
,
to give the required change, will be a l imit fo r a wide seam .
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In operation th is trimmer adj usting arm is held normal ly in posi

tion for a narrow seam by a spring, and when the tread le is depressed
the trimming parts are moved to the position fo r a wide seam .

Setting the Tr immer . In setting the trimmer blades for seam

ing , the cutting edge ofthe lower blade should be adjusted even with

the top ofthe throat-plate, o r need le-hole piece. Fo r concealed stitch

hemming this blade must be a tri fle higher, and fo r both purposes the

cutting edge ofthe upper blade must pass by that ofthe lower one a
suffi cient d istance to ensure clean cutting ofthe fabric . The position

ofthe upper blade i s determined by a stop ,
so there i s small chance

for error . I t is very essential that the trimming blades should be

F ig. 20. S ingleTh r ead Cr o ch et F inish , Hemm ing E dge.

kept sharp , for if they are allowed to become dull no end of annoyance
and bad work w i l l ensue;

Sharpen ing the Cutters . That the blades m ay be ground accu
rately there is furnished with each plant of“

O v erlo ok machines a
trimmer blade grinder . On the sl ide ofth is little machine a set of

grooves has been milled to fit the respectiveupper and lower trimmer

blades , and when in posi tion the blades are held and presented to the
emery wheel so as to give thei r cutting faces the proper angles . In

shaping the ends ofthe blades be careful to have them fit the templets
o n the sl ide of blade grinder .

3 3 1



KN IT GOODS FIN ISH ING

MERROW KN IT GOODS FINISHING MACH INES

The l\’Ierro w Plain Crochet Machines , a type of wh ich is i l lus
trated in Fig . 18 , are made in several styles each adapted to produce

a crochet fin ish upon the edges of various fabrics . Some of the

finishes from the d i fferent styles of Plain Crochet Machines are i l lus
trated in Figs . 1 9 and 20 .

The hi errow Scallop or Shel l Stitch Mach ine i l lustrated in Fig .

21 produces the two thread shel l stitch fin ish about half an inch deep .

F ig. 21 . Merr ow S callop or S hell S ti tch Mach ine.

Th i s finish is beautiful and substantial and is used upon a great

variety of fabrics such as heavy knit goods , eiderdown garments
, etc.

F ig . 22 represents the shel l stitch finish , ful l size, as made by the
machi ne on knit goods . This machine i s used to produce shel ls of

two , three or four stitches each as a foundation finish
,
upon the edge

of which a smaller shel l fini sh i s later made by another style of shel l

machine.
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The Merrow Tw o Thread Trimming and Ov erseam ing Ma

ch ine, i l lustrated in Fig . 23 , i s primarily designed for o v erseam ing

two o r more p ieces offabric together , and is prov ided with trimming
devices for cutting offthe edges ofthe goods simultaneously

, and in

advance ofthe o v erseam ing operation , when o v erseam ing, and fo r

trimming offthe surplus material at the edge ofthe goods , when edg

ing
,
and i s also provided with devices fo r controll ing the edge ofthe

fabric in advance ofthe edging operation , and to faci li tate the finish
ing of. cuffs and other tubular goods . A variety ofthis machine pro
duces a three thread overseam stitch which is especially desirable as

an edge finish .

Another style ofmachine i s fo r producing the blind stitch hem

o n the bottoms ofshirts
,
etc.

,
such as fleece-l ined goods ; while sti ll

another is especially adapted for producing the bl ind stitch hem upon

the tops ofstockings .

PLAIN FINIS H ING MACH INES

Operating and Adjusting. In the processes of trimming o r finish

ing vests, sh irts and drawers , the sewing mach ines used fo r these pur
poses , as wel l as those fo r the making o r seaming operations

,
have

now been brought to a high state ofperfection
, and the results ob

tained are very artistic and pleasing . While the obstacles to be over
come i n this branch ofthe work are no t so numerous o r as di fficult as

in seaming
,
they are oftentimes troublesom e

,
and the final appearance

ofthe garment depends largely on the manner in w hich thesemachines
are kept up to a proper performance oftheir work .

In a general way , a few points in these finishing operations may

be mentioned which seem to need particular attention . In the matter

offeed ing , fo r instance, if the materi al comes o ut having a puckered

appearance, ei ther in stitching on the bands o r facings , but especially

in bind ing , a truly finished effect is absent , and the cause ofsuch work

may often be traced to a poorly-working feed; Again , a machine may
be making an excessively coarse stitch , w hich o n fine garments , espe

cially, is very unsightly . Thi s
,
ofcourse, i s easily remedied , and after

the proper number ofstitches to an i nch is once decided upo n , care

should be taken to see that this standard i s adhered to .

The size ofthe need le also plays a part in the general effect, for
a needle w hich is larger than the thread calls fo r , leaves holes in the
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comparatively hard facing or band fabri c which the thread does not
fill up properly . and oftentimes gives the impression that the holes

have been made for rivets , w ith the rivets left o ut.
Another point which is more of an ind ividual than general nature,

depend ing largely on the character of stitch made by the mach ine in
use, i s the laying of the stitch o n the under side ofthe fabric , or inside
ofthe garment.

In every mach ine, whether i t makes the lock , single cha in or
double chain sti tch , there is a specific method ofdrawing up the

thread on the under side
,
and perhaps th i s point in the adj ustment

ofa machine may be called the most important ofall , fo r the design
ofthe whole machine i s dependent and

.

made subord inate to the o ne

feature Of making the stitch ,
and surely a sightly appearance on the

reverse side is just as important as i t is to have the upper side correct .

Then
,
also

,
i f either ofthe threads is no t drawn up properly a greater

quantity of thread than necessary i s being used .

In the lock-stitch
,
which lays but a single thread on both sides ,

i t is
,
of course, possible to obtain a l ike effect on the top and bottom ,

and that very easily , through the medium of tensions , provided al l

other functions of the machine are in normal cond ition . Owing to
the o ld drawback , thewind ing ofbobbins , always present in a machine

ofthis kind , and their comparative slow speed ,
lock-stitch o r shuttle

machines are seldom used in finishing operations . It can not be

denied , however , that this stitch is strong enough fo r the purpose
,
no t

l iable to ravel o ut, and presents a neat appearance
'

o n both sides of

the fabric . Several ofthe concerns that build this class of machines

have expended large amounts ofmoney and inventive energy to over

come their inherent defects , and with considerable success The

Wi l lcox 8: Gibbs , Standard ,
Wheeler Wi lson

,
and S inger com

panies have each recently brought out high-speed machines ofthis

type, and in their design and construction several novel features have

been introduced .

TheWil lcox 8:Gibbs Lock Stitch Mach ine. (Fig . The ma

chine built by the Wi l lcox Gibbs Company is bu i lt on the wel l

known Wi l lcox Gibbs system ,
ofthe finest ofmaterial and work

manship
, and is a long step forward in lock-stitch sewing mechani sm ,

embodying high speed ,
perfection of stitch , perfect tension control ,

yet simp le and durable, and easily adap ted to handle the most del i
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cate of fabrics , as wel l as the heaviest . The other machines of the

type referred to also have points of excel lence

The type of machine used almost universally for fin ish ing opera
tions o n knitted underwear is the o ne which makes some form of a

chain stitch . The reason for its use i s that the threads may be led

to the machine and used d irectly from large cones o r spools
,
thus

avoid ing the constant Stopping of the machine to replace the empty

bobbins with newly filled ones , as is the case with shuttle or lock—sti tch
machines ; The item of interruption in a day’s work is not incon

siderable.

F ig. 24. W i llco x Gibb s L o ck S titch Mach i ne .

The mechani cal design and construction of the
—

cha in-st itch type,

in the matter of continuous rotary motions
, and s trength and sim

plicity ofparts
,
is more favorable to high speed than any lock—sti tch

type. Fo r these reasons the chain-stitch mach ines are the most

econom ical , both from the point ofproduction
, and care and expen se

of repairs . This stitch is also of advantage where an ornamental

effect is desired ,
as o n vest and drawer facings

,
or on the edge of

bind ing.

The Union Special Fin isher . The fin ish ing mach ine designed
and bu i lt by the Union Special Mach ine Company has found great
favOr fo r the latter class ofwork . They make either the tw o -thread
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The Willcox 6:Gibbs Finisher . The Wi l lcox Gibbs chain

sti tch
.

finishing machines are largely used fo r bind ing , being espec ially
adapted fo r the purpose. These machines are furnished with the

automatic tension , o r with the ord inary frict ion d i scs , a tight wheel ,
or ‘

the tw o tight and loose pulleys for driving , and a feed surface w ith
one o r two l ines ofteeth . They may also be had with the registering
or measuring tension . The object ofthe latter is to measure offand

del iver to the looper the exact amount of thread required fo r each

stitch
,
to uniformly draw up each stitch to any desired degree of

tightness
,
and produce sewing that is perfectly smooth and even with

o ut any care on the part of“

the Operator . It can be readi ly adjusted ,
and the resulting seam will be ofunvarying strength and elasti city .
The thread cutter attached to this machine i s worthy ofnote

,
because

i t prevents the characteristic tendency ofthis“ type ofstitch to ravel .
By its -use the thread is cut at the end ofevery seam when the work is

taken from the machine, leaving an end ofthread about three-eighths

ofan inch on the under side and drawn through the last loop
,
which

“fastens off
”

the seam and prevents its ravell ing . It can be made

doubly secure by pull ing this end , which iS
'

through the last loop
,

toward the sew ing . The cutting is accomplished by a sl ight forward
and backward movement ofthe hand wheel by the operator when

the need le is brought to a position to allow the work to be taken o ut.

The Singer Manufacturing Company build a S ingle-thread ,
chain-stitch machine, having a similar method offorming the stitch

,

which has considerable room under the arm . I t is simi lar in design
to the machines ofthis type which have been described ,

d iffering in

points ofconstruction . The need le bar is driven by an upper rock

shaft. This shaft l ies back ofthe head-supporting arm
, and its con

nection to the need le bar is completely covered in the head . Thus
,

no moving parts are here visible
, and therefore are no t l i able to throw

o il. The feed mechanism has positive movements , and the
‘ length

of sti tch is adjusted without the use of springs . This machine is

furnished with the ord inary plain friction tension o r an automatic

device.

Adjustments and Repairs . All machines of the single-thread ,

chain—stitch type are capable ofa limited variation in laying the stitch

through the med ium oftheir tensions . The thread may be drawn

closely to the fabric , thus forming a close o r tight seam , o r i t may be
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left in an elastic chain as desired . A beautiful stitch , resembling

braid may be produced by us ing coarse silk , wh i ch is effective as an
ornamental finish on facings o r bands . By manipulating the tensions
in th is manner , many pleasing results may be obtained with both the
one-thread and the tw o thread types ofchain-stitch mach ines .

In making an ornamental edge o n binding , i t is customary to
run the braid o r bind ing through a machine d irectly from the roll ,
reel ing it from a full rol l on a p in in front of the machine to another
o ne at the back . The operator w ho stitches th i s prepared bind ing
to the garment wil l make the fold at the l ine ofthe ornamental sti tch

ing, thus presenting a silk purl o n the edge.

All ofthe sewing machines which w e have to deal with today

have either
=
spot screws o r pins to confine the d ifferent parts in thei r

proper functional relation with each other . This has been found to

be absolutely necessary , and especially so with reference to high-speed
machines ; fo r even those built o n the most scientific principles would

become d isarranged by a few turns at the rate of o r revo

lutions a minute.

The location ofthese pins and spots on the shafts , studs , etc. , i s

no t determined until the most favorable relative positions of the

several parts are fully established after many trials in the sewing-off
o r adjusting room ; and when finally fixed upon these points ofregis
tration are

‘

exactlyduplicated in every machine ofthe type i n question

by a set ofaccurate j igs and fixtures
,
many ofthem costing hundreds

ofdollars to design and build .

In tim ing the lo opers ofchain-sti tch machines oftheWi l lcox
Gibbs type, the eye ofthe need le should -be about i of an inch below

the under side ofthe loo per’s bo ok
,
when the needle i s at its lowest

position . Then , as the need le. starts upward and the looper point

approaches i t, these tw o implements should pass each other as closely

as possible and no t touch , with _the need le
’s eye about o ne thirty

second ofan inch below the under side ofthe looper’s hook . This

will ensure time enough fo r the need le to raise and throw out a good

loop before the looper gets to it
,
and a good looper wil l then hand le

the thread during the succeed ing stages ofthe sti tch in a satisfactory
manner .

In setting the needle, the long groove must be at the left , or away

from the looper point, and its shank should rest against the bottom

3 3 9



KN IT GOODS FIN ISH ING

of the hole in the need le bar . Ifthe eye of the need le is then no t at

its proper height in relation to the looper , as described above, it can
be adjusted by the eccentric bal l at the driven end ofthe needle-bar

lever . In some ofthese machines i t is possible to turn the need le in

the bar , o r the bar itself , which is an advantage when it is des ired to

throw the loop to o r from the looper’s point
,
thereby favoring the

latter a trifle in hand l ing d ifferent qual ities of thread . Generally ,
however , the loop should throw o ut squarely with the l ine of

feed .

The looper is positioned in i ts rotary d irection by a spot o n i ts
shank which receives a set screw in the shaft, and the only adjust

ment which is usual ly necessary for thi s implement i s in its endwise

position
, to bring it to o r from the need le. Ifi t seems desirable to

time the l ooper a tri fle qu icker o r slower , th is may be accomplished
by changing the spot on i ts shank o ne way o r the other with a fine file.

When the needle and looper in this type machine are in their

proper relation to each other
,
i t will be found that the tens ion

,
once

adj usted ,
will need but very little variation . Care must be taken

,

however , that it i s no t so tight as to destroy the elasticity ofthe stitch’s
varying thicknesses ofmaterial o r a change ofstitch to fine o r coarse

,

may requ ire a sl ight alteration ofthe tension .

In tim ing the lo oper of the Union Spec ial two-thread
,
chain

sti tch machine
,
the eye ofthe need le

,
when in its lowest position

,

should be about three-sixteenths ofan inch below the under side of

the looper . The Shank ofthe need le should rest against the bottom

ofthe hole in the need le-bar , with the long groove in front o r towards

the operator , and securely fastened . Ifthe eye i s no t at the proper

height the bar can be raised o r lowered in i ts driving connection . Care
should be taken to u se need les that are perfectly S traight and have
good points . The si ze ofneedle i s determined by the thread used

,

a fine thread taking a small need le, and so o n . Many times when a

machine i s working poorly , a larger si ze needle will hand le the thread
better and el iminate al l the trouble.

The looper shou ld be adjusted so that its point is one fourth of

an inch from the need le when i t i s at its ex trem e

'

throw to the right,
and ,

in passing the need le o n the back side, that the point will j ust
clear the need le. This w i l l ensure a good loop when the looper has
advanced to meet it . When the looper makes i ts return throw to

~

the
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4 hinged presser
-foot i s the best for nearly al l classes of work

for i t enables the seams of garments to pass between the feed and foot

more surely , and w i l l conform to the top ofthe feed i n any position
,

thus ensuring a firm hold on the materi al from a min imum amount

Of tension on the presser-bar spring . I n the operation ofbind ing it

w i ll be found that the feed and presser-foot must be in good cond i

tion
,
and in correct relation to each other . The presser-foot must set

squarely on thefeed po ints , with no side motion , and have an even

contact on the cloth plate when the feed has dropped for its return

stroke. Ifthe goods have a tendency to run offs ideways
,
in feed ing

through
,
i t w i l l probably be found that some o ne o r more ofthe feed

o r presser-foot condi tions are not right .

General Adjustments . In the co urse oftime, with al l machines ,
i t becomes necessary to give them something more than a somewhat

superficial “setting in order , and a general overhaul ing is required .

When o ne shows signs ofexcessive wear , afew new parts
, and a gen

eral tightening up of j oints and fits will restore the machine to a more

effi cient cond ition . An adj uster who watches his machine closely

will detect the wearing points about them as they begin to appear
,

and by jud i cious attention here and there can postpone the time when

a general overhaul ing will be necessary .
The parts ofal l machines worthy ofmention are manufactured

in dupl icate, so that a new part will replace o ne that has worn o ut

w ithout any fitting . New parts may be ordered from a catalogue of

parts pertaining to the machine in question .

Many of the wearing parts are provided with means . fo r taking

up this wear as it occurs , but in the case ofshafts and need le-bars

this i s not so ,
and when these parts become bad ly worn the only

remedy 1s to replace them with new ones a trifle larger
, and ream the

holes to fit . For this purpose the shafts and bars are made 111 tw o

o r three d ifferent sizes , o ne being threeo r four thousandths ofan inch
larger than the original , and a third the same amount larger than the
second one,

thus prov id ing for several renewals
The holes are enlarged by an expansion reamer

,
having a long

pilot extend ing from both ends ofthe fluted cutting section . In using

th i s tool care should be taken to ream the holes perfectly straight
,

and a very l ittle at a time, in order to secure as good a fit as possible
and keep the bearings in true al ignment .
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The Union Special Company has introduced a new method of

mounting the need le-bar , which p rovides for a renewal ofthe worn

o ut bearings
,
as wel l as the bar , and also furn ishes means to take up

a l imited amount ofthe wear before a renewal is absolutely necessary .

In the construction ofthese bearings the tw o ears , o r lugs , through

which the needle—bar passes
, are dri l led and reamed o ut at the factory

somewhat larger than the bar itsel f, and a thin shel l , o r bushing , i s

inserted , which is then the bearing . This bushing
,
and also the en

circl ing lugs
, are spli t on one side, and by means ofclamp ing-screws

in the latter
,
the bushings may be collapsed a sufficient amount to

meet the reduced surface ofthe bar . In case ofrenewal
,
these bush

ings may be d iscarded and new ones inserted to fit an original-sized

bar
,
o r they may be retained and re-reamed for the next l arger one,

as in the older method . The great advantage of the new system

seems to be the clamping feature
,
which allows the wear to be fol lowed

up as fast as i t occurs .

MISCELLANEOUS MACH INES US ED IN FINIS H ING

KNITTED UNDERWEAR

There are various operations in the finishing Ofkn i tted under
wear that are performed d ifferently

, and with d ifferent machines ,
accord ing to the system o r custom in force in the m i l ls . Some mills
use fo r bind ing what is called a purl edge b ind ing ,

made i n the m il l
by running plain bind ing ofmost any kind through a Union Spec ial
S ingle Needle Ornamental Machine, oftentimes cal led B ind ingMa

chine. This machine i s bui lt o n the same l ines as thei r drawer

finisher with certain m inor changes
,
and with attachments for hold ing

and guid ing so that the purl edge may be laid o n in the middle ofthe

bind ing as i t passes through the mach ine. Oftentimes the machinist
in the mill i s ingenious enough to rig up an attachment for roll ing up

the bind ing as i t comes from the machine.

One ofthese machines arranged i n the above manner , w i l l , after
being started , make the purl edge o n the whole rol l ofbind ing with
o ut attention ofan operator unti l a new rol l i s to be started .

As drawer bands have to be stitched together , most m i l l s have
in their outfit a band stitcher . Any extra machine can be pressed
into service fo r th is purpose, though i t i s preferable to have a tw o

thread machine; i t i s often a W. G. plain tension mach ine as any
thing else, and even sometimes an o ld l ine l ock stitch mach ine.
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A drawer strapping mach ine i s important now , as many manu

facturers are sewing on suspender straps in a durable manner with

machines especially designed for that particu lar purpose. While
straps have been sewed on with plain single

,
and double thread , chain ,

and lock stitch mach ines , i t has always been apparent that a zigzag
lock stitch was the most desirable. The

“
Standard” have a machine

for such a purpose
,
the Union Button SewingMachine Company and

the
“
S inger” have a machine especially designed -and adapted fo r

sewing suspender straps o n drawers and making stays and bars at

required places in union suits and lad ies’ vests . It fastens the strap
securely , rapid ly and i n a proper manner.

" igzag mach ines have been used for several purposes after being
adapted more or less to the work requ ired such as sewing in gussets
of drawers , such a stitch covering the raw edge ni cely , besides sewing

i t On securely . They are sometimes used for covering the edge of

the cloth left raw after runn ing the necks . Sometimes a zigzag stitch

is used w ith good effect on the facings o fgarments , o r for making bars

at intersections o r parting of the seams o n drawers, union suits , etc.

For covering the raw edge after running the neck ,
the Union

Special Twin-Need leMachine makes a pretty ornamental stitch , as

wel l as effectually covering it . It has two needles and o ne l ooper ,
leaving tw o paral lel l ines ofstitching on the back and an interwoven

fancy stitch over the raw edge ofei ther silk, worsted or cotton thread ,

as preferred . It is the same stitch as made by the cyl inder side-wheel

covering machine
,
though the twin-needle machine, so called , fo r

necking , i s a regular fi at machine. It is also sometimes used fo r

catstitching, o r wherever a pretty ornamental stitch i s des ired . Often
it i s called a Necking machine.

Tw in-n eedle and tw o-line machines are often confounded . Two

line machines make two separate rows of stitching .Ou both back and

front of work , and require two needles , tw o loopers o r hooks , and use

four threads . Two-need le machines are by no means always tw o
l ine machines . For instance

,
the so -called twin-needle o r necking

machine, has tw o needles , but only o ne looper , and consequently runs
but three threads . The side wheel covering machine i s similar as to

need les , looper and number of threads . In fact
,
the covering machine

is simply the twin—needle machine redesigned in the form ofa cylinder

machine to facil i tate the hand l ing ofthe work .
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i t does only the principal fundamental sewing-machine functions
, and

i t haspassed through but few radical changes since its inceptionyears
ago . Indeed ,

i t requires no stretch ofthe imagination to recognize

in its main features those ofthe o rginal E l ias Howe hoop wheel feed
model for a sewing machine. Even so , i t i s today the only practical
device which wil l do i ts work perfectly, owing to the prime necessity
offirst impaling each ind ividual knitted loop ofboth parts ofthe fabric

F i g , 26 . Beattie’

s L o o per o r Turning
-OffMach ine.

to be united On a separate point o r need le. It i s from this pecul iar

fact that i t is possible to cut, ravel , o r trim , al l surplus stock away from
these l oops before proceed ing with the Operation ofsewing , thus pro

ducing in the Opened-o ut j oint, o r seam , a resul t so perfect that the

two parts thus j oined will appear as one integral p iece. Indeed , m ost

people who wear such underwear think it is
“knit that way

,

”

no t

knowing that the cloth comprising the body ofa garment is kni tted
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on a circular machine
,
maki ng a wale o n o ne s ide only , and the firm

but very elastic r ib o r cuff is kn it o n what is termed a r ib machine.

(Hence the term ribber previously mentioned as appl ied to one ma

chine for j oin ing these tw o parts together .) The rib-knitting machine
i s built on an entirely d ifferent plan from the circular one in that it

has two sets of needles
, and produces wales on both s ides of

the fabric .

In the rib mach ine
,
also

,
i ts need les are man ipulated in and out

of the yarn loops successively , as the fabric progresses in groups ,
which vary in number accord ing to the desired width of r ib or cuff

being made
, and as its motions are intermittent , the process of mak

ing this part ofa garment is necessari ly slow .

In the circular kn itting machine the process is , as i ts name im

plies , circular and therefore continuous .

Wh i le the looper
,
o r turning-offmach ine, i s o ne where the oper

ator works constantly
,
i t i s also working constantly itsel f, i f speeded

to the operator’s gait. To the uninitiated , looking at the operator

sitting o n a low seat
,
putting the to es

‘

ofa stocking
,
o r the parts of the

fabric to be looped , on the points ofthe di sc ofthe machine, sti tch by

sti tch , one loop o n each point , i t may seem easy , but it i s soon apparent
that quick and strong sight and nimble fingers are required ,

and also

that the machine i s capable ofrunning much faster than the most

expert operator can place the loops on the points in the proper manner

to obtain perfect work .

Other Meth ods ofJ o ining the Rib. From time to time devices

and machines have been brought o ut that were designed as substitutes

fo r
, and to hasten this exceed ingly SlOW process . Some. ofthem have

metwith a fair amount ofsuccess fo r a time o n certain classes ofwork,
but none were acceptable o n the finest grades ofthis fabric , so w e

stil l have the looping machine in almost its original form of forty

years ago .

O f al l substitute methods and machines for th is purpose, per
haps the most satisfactory has been the one of util i z ing the“Overlo ck

”

stitch . This consists ofplacing a row of these sti tches along the

edge ofeach part ofthe fabric , to be j oined in such a manner that

their loops form tw o continuous selvedges , and a subsequent opera
tion wil l j oin them . This method i s much quicker , stronger , and

produces the desired flat seam .
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O ther devices have been the so -cal led p in-wheel sewing machines
of d i fferent types . In this plan the fami liar wheel ofpoints to hold
and carry the fabric to the needle was retained

,
but the necessityof

impaling each knitted loop o n a separate point was el im inated by
provid ing an exceed ingly fine feed , with the result that while some of

the uniting stitches would be made between the wales Of the fabric ,
each kn itted loop would receive at least o ne. This method proved

to be a great time

“

saver , but lacked the finished appearance Of the

genuine looping method , and i t is no t now used to any great extent.

Looper Tr immers . Fo r the purpose ofassisting the operator in

her work
,
and to reduce the amount oft ime necessaryfor thi s opera

tion of looping , various automatic devices have been introduced
,

whose office is to remove the surplus material projecting above the
feed—wheel points , and prepare the impaled loops offabric fo r the
final sewing Operation . Th i s had previously been required ofthe

Operator hersel f, and wh ile i t did no t take a great deal ofher t ime,

an expert being able to cut and bl‘ush away the ravel ings very quickly ,
these attachmcnts did show a percentage ofsaving by al lowing the

Operator to devote her whole time to impaling the loops of the fabric

on the looper points .

These attachments operate in various ways , the most practi cal

embody ing a comb ination of the cutting and brush ing processes .

They have been arranged fo r use o n both the o ld-style looper and

several of the substitute pin-wheel machines .

Straight—Bed and Circular Loopers . For convenience in hand l ing

the various classes of undergarments during the looping process ,
loop ing mach ines are made in tw o forms . One with a s traight bed

on wh ich a row ofwork—holding points are mounted to project along
one ofi ts sides , and having thestitch-making group o fparts assembled
on a travel ing carriage. This form of machine holds the work

stationary wh i le the need le-looper , etc. , are automatically moved

along the bed from point to point after each stitch is completed .

The other form ofmachine i s a circular o ne, in which the work

hold ing points are mounted to project from the periphery ofa d isc

about eighteen inches in d iameter . In operation this d isc i s given

an automatic rotary feed ing motion on

'

its axis after the completion

of each stitch . Thus it wil l be seen that the operating functions of

the process in the two forms ofmachine are exactly in reversed order,

3 4 8



https://www.forgottenbooks.com/join


KN IT GOODS FIN ISHING

i n conjunction with a properly shaped looper , which operates in time

to meet the need le’s thread ,
the tw o fabric loops are securely and

almost imperceptibly
‘

j o ined .

In order that the machine may operate successfully and per

fectly, i t is necessary to trim the raw edges ofmaterial down to the
loops that are impaled upon the points . Unless th is i s done and al l

the raveled threads and loose waste be removed before passing under

the needle, the seam wil l be made with an unsightly w elt.

The speed ofthe machine i s limited to the abil ity of the Operator

in putting the loops offabric o n the points , and with those w ho are

ost expert i t can never be run more than 300 or 400 stitches per

minute.

Adjustments . Ifthe machine skips stitches , exam ine the needle.

I f broken or damaged beyond repair , replace w ith a new o ne. Ifthe

point is dull make i t Over with an o il stone
,
care bemg taken to have

the lower side as low as possible, so as to ensure i ts entering the loop .

See that the point ofthe need le registers exactly over the center of

each point . Skipping is also often due to the hook or looper getting

o ut of adj ustment . When taking the looper from the needle
, the

l ooper must sl ightly rub the need le when passing over it . The need le
may move to o quickly o r to o slowly and thus be o ut ot time with the
looper . When properly timed , the need le

’s point i n entering the loop

o n the hook should be o ne-sixteenth of an inch from the hook
, and

j ust clear the heel ofthe looper , The hook
,
after passing away from

the needle, wi l l again move forward and pass under the need le, j ust

touching it .
‘

The hook will be about o ne-eighth ofan inch from the

point brass when i t i s at i ts lowest drop . It i s very essential to have
the hook perfectly smooth and ofsuch a shape as to keep the loop of

thread from dropping off, and also to allow it to sl ip offeasily before
the needle enters the new loop . Keep the thread taut during the

time the need le i s passing through the loop . Have the thread rather
too fine than to o coarse fo r the needle.

In o rder to replace a po int, remove the brass section that covers
the base ofthe imperfect one, and remove i t with a quick pul l upward ,

thus preparing the groove for the new point . Place the new point in

position , and with a small staking tool drive i t to i ts seat , then with a

hammer -smooth the brass down around i t , and final ly replace and

secure the covering brass in position .
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The sew ingmechani sm mustbe timed with the points o n the large

disc , and i f no t exactly right their relative position may be changed
by loosen ing the set screws in the main arm ofthe mach ine, and mov

ing the d isc to i ts proper position .

NAPPING KNIT GOODS

Brush ing. Brush ing is generally done in a mach ine sim i lar to
the o ne shown in Fig . 28 . Many grades ofgoods are thus made to
present a much more sightly and saleable appearance by being run
through the garment brushing machine which raises the stock a

F i g . 28. Garm ent B ru sh ingMach ine.

l ittle and g ives the garment a soft and lofty feel and a more wooly

appearance. It i s customary to brush only the outside of the gar

ment
,
but in some instances i t seems desirable, fo r sel l ing purposes ,

to brush both outside and inside, and in other instances i t i s run

through the brusher twice to get more of the wool ly appearance.

These machines are not intended to tear up a nap l ike napp ing ma
chines do

,
the rolls being made with stout , stiff bristles—instead of

wire card clothing—that raises a l ight nap which has a tendency to
give cotton o r mixed goods more the appearance of wool . The

process and the machine are shown in the i l lustration , and the samples

of cloth shown ind i cate o r i l lustrate the d i fference in appearance be

fore and after brushing , the wale of the clOth being almost covered

up by the nap after brushing .

3 5 1



KN IT GOODS FIN ISH ING

Napping. A thread i s tied into the fabric when i t i s being
knitted ; for the express purpose of making the nap , but i t does not

real ly form a part of the fabric . On goods where the nap is worked
out of the fabric , without th is backing thread l ooped in , i t really

destroys much of the strength and durabil ity of the fabric , hence the

introductionOfthe backing thread .

The great objection to napping on underwear is the tendency
ofthe small fibers to rol l up into lumps , and to become detached from

the fabric in use, o r to accumulate into hard lumps in wash ing . A

close felted nap does not exh ibit this tendency in so great a degree
as o ne that is long and combed o ut.

The first nappers used on underwear
-made the nap by brushing

with -a rapid ly revolving cylinder covered with a comparatively long

straight tooth clothing which had a tendency to cut the loops and

drag o ut the fibers into a long ,
hairl ike fleece. Th is was objection

able On account of the amount of flocks detached from the fabric

and the tendency of the nap to rol l up o r
“p i l l , ” and led to the use of

the teasle gig , similar to those for finish ing woven fabrics . This

gradual ly worked o ut a shorter , fel t-l ike nap ,
but was to o slow and

expensive, and the teasles were superseded by wire clothed gig nap

pers . These are of two kinds
,
s ingle acting gigs and double act

ing gigs .

The s ingle acting gig has a number ofrol ls j ournaled in a re

volving cyl inder and covered with w ire clothing , all the po ints being
bent in o ne d irection . hIeans are prov ided for turning the rol ls o n

their axes independent of the movement of the gig . This was an
advantage over the brusher but is no longer used for underwear

,
as

the double act ing machine i s better .

The double acting machine has the gig rolls in pairs
, and a separ

ate motion is provided for control l ing each set so that they can be
driven at d i fferent speeds , or , as compared with each other

,
1 11 d ifferent

d irections .
The clothing also is Of d i fferent shape, usually being straight or

with a very sl ight pitch on o ne set ofrolls and having a knee or sharp

bend forward o n the other set. The straight tooth or carrier” rolls

hand le the cloth and hold it against the action ofthe bent tooth o r

“worker” rol ls . They also help to release the fabric from the work

ers . The workers seem to dig into the fabric a certain d istance when
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are governed bya large internal gear o n the driv ing end of the mach ine
and the s traight tooth rol ls are governed by the internal gear 0 11 the
opposite end ofthe gig . The function ofthe straight tooth rol ls i s
to hold the cloth while the bent tooth rol ls act upon i t . They should

be given enough speed to keep the cloth j ust sl ightly strained around

the gig . A large change gear o n the feed shaft loosens the cloth and

a smaller o ne tightens i t .
Wi th a 96-tooth gear on the sprocket stud i t would require from

a 48 to a 56-tooth gear o n shaft . The napping is done principally
by the bent tooth

“worker.” Wi th a 1 10-tooth gear on the sprocket
stud

,
and a compound intermed iate of52 and 26 i t would require

from a 50 to a 21 pinion o n the shaft fo r napping . The smaller the

pinion the harder i t wil l nap,
say 38 into 52 and 26 into 1 10 , the

52-26 being the compound intermed iate
,
to be varied as required for

the d ifferent fabrics and the character of the nap .

N apping
“

fl at
”

goods ,
“straight-ribbed” goods and Iersey

ribbed ” goods (o r
“fleece backs” and

“plush backs” ) i s better accom

plished on planetary nappers , because they make a much shorter ,
thicker , and more evenly d i stributed nap than regular nappers , and

give a more velvety feel . The nap obtained by th i s means is much

less matted into knots o r bunches by rubbing o r wash ing , and th e

fabric hand les much thicker and fuller
,
even after washing and use.

Planetary nappers contain ,
principal ly

,
a napping drum

,
a cloth

feed roll , a series ofnapping-rolls mounted upon the drum and con

taining points incl ined in the d irection in which they act upon the

cloth ;_crimper—rol ls containing practically straight points mounted
upon the napping drum and interposed in the series ofnapping-rol ls

,

and a tension roll arranged to act on the cloth in advance ofthe nap

ping
-

action . The plural ity Of series of nap-treating members are

mounted upon the drum , so arranged that a d ifferential action is

produced between the members of o ne series and the members of

another series . The result ofthis action o n the cloth is somewhat

analogous to fel ting , inasmuch as the napper rolls ra ise the nap , and

the other series ofrol ls serve to bend o r crimp the fibers and drive
them in mak ing a fel t o r “

fleece.

”

The mechanical construction of the Dav id Gessner napper is
described and i l lustrated to make the Operation clear and compre
hensiv e.
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extensions 1b 1c and horizontal member la,and a yoke on the side,
m arked 1

8

.

Number 3 i s the main shaft , carrying the heads 0 c, o n the outer

periphery Of wh ich are mounted the napping-roll s a and the contact

rollers b, which are called “crimper-rolls , because their contact

against the ends of the napped fibers serves to bend o r crimp the

fibers with a result which i s analogous to felting .

Number
'

4 i s the fast pulley
,
by which the main shaft

is driven , and 5 i s the loose pulley . 6 i s a pulley , fast o n

the main shaft
,
from which by the bel t 52 i s driven a pulley

fast on the inside of pulley 49 , from which the shaft 47 i s

driven through the bel t 50 and pulley 5 1 . The stripper rol l o r fancy
,

48 is fast on the shaft 47.

The napping
—rolls a are covered w ith card cloth ing

,
the points of

whi ch are incl ined in the d irection in wh i ch they act upon the cloth .

The crimper-rol ls b are covered w i th card cloth ing having straight o r
rad ial points . The napping rol ls , at their points ofcontact

“with the
cloth

,
move in non-unison with the cloth

, so that their points raise

the nap . The two series ofrol ls act d ifferentially , the napping series

serving, as i t were, to comb o ut the nap and the crimper series serving
to crimp o r felt the nap .

The mechanism fo r dr iv ing the napper
—rolls a consists of the

d isc 7 , fast to the main shaft 3 , the bel t 8 and the conical rol ler 9

co -operating with the d isk ,
the shaft 10, upon which the con ical rol ler

is mounted ,
having its bearings in the brackets 1 1 and 12 and carry

ing at its lower end the p inion 13 , which drives the gear 14 , fast upon
the counter-shaft 15 . Upon this counter-shaft are fixed , o n the in

side ofthe frame
,
sprocket-wheel s 16 , 16 , (there being o ne for each

end ofthe mach ine) from wh i ch , through the sprocket-chains 17 , are

driven the sprocket-wheels 18, 18, (there being o ne at each end Of the
napping-cyl inder), fast to the sp iders 19 , which carry the bel t 20,
wh ich passes around the series ofpulleys a

’
,
a
’
o n the ends ofthe

shafts a
2
ofthe workers a. By raising o

'

r lowering the bel t 8 any

desired speed may be given to the workers a for increasing o r decreas

ing their napping capacity independent of the speed at whi ch the

cloth may be running , and independent ofthe speed at which the

travelers b may be running , and independent also ofthe speed at

which the mai n shaft i s running .
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The mechan ism fo r dr iv ing the cloth-feed rolls
,
of which 3 1 i s o ne,

i s as follows : 21
,
22 and 23 are sprocket-wheel s fast to the main shaft .

2 1
’ 22

’
and 23

’
are correspond ing sprocket-wheel s fast to the

counter-shaft 24 . 45 i s the sprocket-chain , by shifting which from

o ne pair of said sprocket-wheels to another the speed of the counter

shaft 24 may be varied with respect to the speed ofthe n apping

cylinder . 25 i s a pinion fast on the shaft 24 and which drives a
'

gear
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the cloth relatively to the speed of the main shaft, a corresponding

variation w i l l be produced in the speed ofthe belts 38, 38. There

fore any change in the speed of the cloth feed rol ls , as 3 1 , .will be
accompan ied by a corresponding change in the speed ofthe crimper

rolls

In the particular form of this mach ine the mechanism above

described i s so proportioned that the surface speed ofthe clOth feed

roll s
,
as 3 1 , i s substantial ly the same as the surface speed of the

crimper rol ls b, which surface speed of the crimper roll s b i s the

resultant between the speed ofthe crimper rolls b upon their ow n

axes and the speed at wh ich they are carried bod i ly by the cyl inder
heads 0 . In other words , i f the d iameter ofeach pulley b’ i s thesame

as the d iameter oftheir respective crimper rol ls b the belts 38, 38 ,
may have substantial ly the same speed as that at w h i ch the cloth

being treated i s travel ing through the machine.

The relationship between the speed ofthe crimper rolls and of

the feed i s maintained constant i n the operation ofthe machine not

withstanding and i ndependently ofany variation which may be made
in the speed ofthe working rol lers a o r ofthe main shaft. The shaft

29 constitutes a common actuator fo r the cloth feed rolls and the

crimper rolls . The connections between this common actuator 29
and the cl oth feed rol ls , as 3 1 , are invariable. Likewise the con

nectio ns between th is common actuator 29 and the crimper-rolls b

are i nvariable
,
so that fo r a given speed ofthis common actuator a

correspond ing speed wil l be
'

communicated both to the cr1mper rolls

and the cloth feed rolls , and the speed ofone will 'be invariable with

respect to the speed Of the other . In the connections
,
however , by

which the common actuator i s driven the shifting ofthe sprocket

chain 45 affords a speed adjustment whereby the speed ofthe common

actuator 29maybe varied w i th respect to the speed ofthe other parts

ofthe machine.

The bel t 38 can be taken up and tightened by turning the hand
wheels 80, which are screw-threaded to the rods 81 , that engage,
respectiv ely,

’

w ith the swing-arm s 82 , which are loosely mounted o n

shaft 36 and carry on their free ends the idlers 43 .

The broken l ine d ind i cates the cloth being treated . In leaving

the napping-rolls i t passes under a rol l 55 , fast to the tw o id lers 39 , 39 ,
and turned with them at the same surface speed as the surface speed
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ofthe crimper rolls b by the power of bel ts 38, 38. Thence it passes

under and partly around the feed-rol l 3 1 , under the weighted roll 54,

upward and over the driven feed rol l 5 7 , over the idler 58 (overhead

ofthe operator) and driven feed rol l 59 , whence i t is del ivered
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through the folder 539? behind the operator . The chain 96 i s held
taut by the idler 9 1 and drives the shaft 93 , to wh ich the feed rol l 57
is fixed . Thence the driv ing power is transmitted through chain 92

to shaft 94 , on wh ich feed-rol l 59 i s fixed . Thence the driving power
is appl ied to v ibrating the. folder 59a through thewheel 59

b
and con

necting
-rod

The cloth enters the machine under the bar 83 and over the

adj ustable tension-bar 84 , the adjustment of which is controlled by

segment 85 , catch 86 , and hand lever 87 , at the end of the bar 83 .

Thence i t proceeds under idler 88 , over the tension rol l 60, under

and around id ler 89 , d irectly in front of the napping cyl inder . The

id lers 88, 89 , and the tension-rol l 60 are mounted i n brackets 90 ,
which are fastened to brackets 4 1 and ex tending acro ss between
the girders 2 and 2

’

The d irections of movement ofthe drum—cyl inder of each series
ofnapp i ng-roll s , and of the cloth , are respectively ind i cated by the
arrows 100, 101 , 102, and 104 . The d irection in w hich the brush 48
moves is ind i cated by the arrow 103 .

The resul t i s a nap much shorter. thicker
,
more evenly '

dis

tributed , and more like '

a fel t o r “
fleece than the nap raised on

'

a

regular napper , the fabric hand l ing much th i cker and fuller even

after washing o r use and much less l iable to become matted into
bunches by rubbing o r wash ing .
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P A R T I .

1 . How is the guage determined ?
2 . What s tyle of outs ide c ircles do you cons ider most

ad v an tageous , and w hy
?

3 . How is a fleeced l ined fabric made ?
is E xpla in the funct ion of the clearing bur .

5 Where would you beg in to set a feed ?

6 . Ho w w o uld
'

yo u preven t the need les load ing up ?

7 . What are the th ree th ings to be cons idered in preparing
to make S ingle P l ush ?

8. What ough t to be firs t done when a Winder runs hard ?
9 . What is the method of determin ing the w eigh t of the

yarn ?

1 0 . Having less than 50 yard s ofw o o len yarn ho w would you

find the S ize or run ? What is the r un and cu t of 1 2 inches of
woolen yarn wh ich weighs 1 1} grains ?

1 1 . Why is the W inder a necessary mach ine in a Kn i tt ing
Mi ll

1 2 . What are the pr inc ipal d ifferences in Spring Need le

Mach ines
1 3 . Descr ibe the funct ion of the take-up.

1 4 . How many burs in a p lain feed are located ins ide the
fabri c on the need les, and what are they 7

What objects are to be cons idered in determ ining '

the

proper speed to run the cy l inder ‘

7

1 6 . What th ree objects ough t a Kn i tter to keep in m ind ?



R E X’ I E W Q U E S T I O N S

O N T H E S U B J E C T O F
‘

I i N I T T I N G .

P A R T I I .

1 . What effect does tucking the stitch have on the fabric “
2 . Describe a Gand 2 ri-b.

3 . Ho w i s the tuck stitch made in automatic machines ?
4 . Describe w hat vou consider the best method to even the

stitch .

Ho w does the ro v al rib or tuck stitch d i ffer from plain rib

kn itting
(3. State the essential d ifference between a P lain and an Auto

matic Mach ine.

7 . What is the pattern chain used for ?
8 . How are ribbed goods d istinguished from flat goods ?

9 . Wh at are the important members of a r ib knitting machine?
10 . I f you desired to S lacken the fabric , how would you proceed ?
1 1 . What extra work is done by the need le when tucking

12. What is the take-up and w hat are its functions ?
13 . What is the advantage ofthe sectio nal

'

cam ring ?

14 . Mention tw o cond it ions that w il l cause d ropped stitches .
15 . Describe the action of the hole and bunch detector .

16 . How would yo u set a yarn guide or carri er

17 . How much space i s ~ it good practice to leave ord inari ly be
tween the needle cyl inder and need le d ial p late ?

18. How would you proceed in replacing a press-off
19 . \Vhat are the advantages o f the new method of measuring

knitting machines
‘
7

20. Give a short description of how you w ould proceed to start

up a machine that had been stopped for some t ime.
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P A R T
,

I V .

1 . How i s the fash ion ing or shap ing to the leg done o n a

c i rcu lar latch need le kn i tter?
2. How i s the fash ion ing or leg shaping done on a flat

rotary frame?

8. How wou ld you change the s i ze of stock ings?
4 . Descr ibe the d i fference i n the character of fabr i c made

by t igh t and l oose bykn i tt ing.

5 . WVhy i s i t necessary to have d i fferen t numbers of s lots
in need le cy l inders?

6 . What funct ion do the s inkers perform ?
7 . What are the pr imary elements of the c i rcu lar kn i tt ing

m ach ine?
8 . How many movements are necessary to the need le

cyl inder in kn i tt ing a s tock ing?
9 . Wherein i s the two-and -o ne method of mak ing heel and

toe super ior to the o ne-and -o ne method in c i rcu lar mach ine
kn i tt ing?

1 0 . Descr ibe the operat ion of the l i ft ing p ickers in the

Acme mach ine.

1 1 . In w hat respect does the c i rcu lar r ibb ing mach ine
d iffer from the c i rcu lar stock ing mach ine?

1 2. What i s a s lack course?
18. What i s a wel t?
1 4 . How i s a wel t made?
1 5 . Wh ich fabr i c i s the more elas t i c that kn i t on the

c i rcu lar latch need le frame or that of the stra igh t rotary spr ing
need le frame?
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Dial need le p late
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Double gears
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Draw er strapp ing m ach ine
Drive sp ind le
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Dro pping stitches
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Feed
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double plush
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Union special
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cutting to sh ap e

equ ipm ent and arrangement fo r
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finish ing m ach ine table
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Kni t go o d s finish ing
style ofgarm ent
yarn

Knit go o d s . napp ing
Knitted und erw ear

Kn itter s . full autom atic
Knitting

class ification of

cylinder spring needle

h o s iery
latch need le

m itten
s o ck

speed o f

sto cking narro w ed in back
Knitting industr y , gro w th o i

Knitting m ach ine
Acm e circular

ad justing pressur e on

ad justing tension o n

autom atic
circu lar r ib

co ne w ind ing
fl at head circular
gainer m ech anism
gu ide deliver ing yarn
Lam b
m easurem ent of
m icrom eter ad justm ent
sh o rt carr iage
thread in g o f

univ ersal w inder
Knitting r ib fabr ic
Knitting r ib to p sto ckings w itho u t

m oving need les

Knitting the stitch
Knitting sto cking

h and m ach ines fo r
o peration of
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Kn o ts in yarn

L

Lam b knitting m ach ine
afgh an stitch
carriage
d o u ble fl at w eb
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Lamb knitting m ach ine
po s ition ofneed les

tubular w eb
Land cam

Lander . setting of

Latch need le circular knitting m ach ines
fl at head

revo lving need le cylind er
statio nary need le cylinder

Latch need le k nitting
Latch o peners

Leaded need le cylind er , gauge of

Lead ed need les . setting o f

Leigh ton fl at-head latch need le m achine
Leigh ton knit-w eb turning m ach ine
Leighton m achi ne. starting up

Lifters
Lifting p ickers
Linen yarn . num bering of

Lo ck stitch m achine

Willco x 8:Gibbs
Locks

autom atic d ro p
autom atic tubular
Card igan
comm on

Lo o per trimm ers

Lo o p ing m ach ine
Lo o se course, m aking

Mach ines
autom atic knitting
cylind er sp ring need le

d o uble chain stitch
draw er strapp ing
finish ing
h emm ing
knit w eb turning
lock stitch
lo o ping
Merro w plain cro chet
Merro w scallo p

Merro w tw o -th read trimm ing
napping
o rnam ental
o v erlo ck stitch
r ib to p



INDEX

Mach ines
r ibbing
s ingle-thread
trim ming
turning-off
tw o -cylinder leaded spring need le

zigzag
Measur em ent ofknitting m ach ines
Mend ing bro ken stitches .

Overlo ok m achi ne. Willco x Gibbs
O v erlo ok stitch m achine

0

Operation ofk nitting sto cking
Outside circles

Merro w p lain cro chet m ach ine
Merro w scallo p o r shell-stitch m ach ine
Merro w tw o -th read trimm ing and o v er

ream ing m ach ine
Meth od s ofd r iv ing
Microm eter ad justment o n knitting m a

ch ine
Miscellaneo us m ach inzs used in finish ing

kn itted underw ear

Mitten
knitting
knitting the thumb
setting up

Mould

faulty
need le

Nappers

cloth ingfo r
Dav id Gessner
p lanetary

Napp ing
fiat go od s

knit go o d s
Narr ow ing
Narr ow ing com b
Need le cylinder
Need le d ial
Need le m o uld

Need les

for backing w o rk

d efective
fashi oning
lo ad ing up

o peration of

taking o ut

thread ing of

N o te—F o r page n umber s see fo o t ofp ages .

87 5

Pattern w heel s ystem
Payne co ne w ind er

P ickers
P lain feed
Plain finish ing m ach ines

o perating and ad justing
Plain knitting m ach ines
Planetar y nappers
Plated go o d s

Plating
Prep lace p ress -off

Pres ser

Presser stand
Press -up a m ach ine
Pur ling

Racked stitch 1 64. 1 75

Racking plates 1 87

Ratch screw thread 2 1

Ravelling w o rk in knitting m achine 200

Read justing cylinder cam s 1 5 8

Reel yarn 32

Rem oving need le from knitting m ach ine 200

Rem oving sectio n of sectional cam ring 1 5 8

Rep lacing a bro ken need le 2 46

Replacing a s inker 2 4 ?

Rest cam 1 49

Rev o lv ing need le cylinder 1 09

R ib fabr ic. knitting 1 00

Rib knitting 94

R ib to p m ach ine 25 1

Rib bing m ach ine 0 5 0

ch anging o peration o fpicking finger 26 6

changing yarn 2 6 6



INDEX

R ibbing m ach ine
h eel and to e

knit-ting cam s

latch—guard ring
lift ro d
m eth o d ofd riv ing
need le cylinder
pattern chain
p icker
p icking
s inkers
yarn-changing dev ices

Richelieu ribs
Ring cam s

Rockshaft
Ro yal r ib stitch

S

Sco tt 8: William s circular latch -n eed le

autom atic m achine

Scraper gu ide
Screw th read . ratch

Selvedge. clo s ing of

Setting
burs
leaded need les

trick need les

Setting-up new knitting machine

Setting-up pattern for

fo o ting . r ib legs

so ck s

sto ckings
Sho gged stitch
Sh o rt carriage knitting m achine

ad justing and o perating
ad justing the tens ion
autom atic d r o p locks
autom atic tubular lo cks
buckle
cam sto p s
Card igan lo ck
comm o n lo ck

fo rm atio n ofstitch
gibs
h and s . eccentric. nuts. and levers
jack

latch o peners

lo cks

N ote—F o r p age n umber s see fo o t ofp ages .

3 7 6

Sh o rt carriage knitting m ach ine
lo o sen stitch
o peration ofneed le

p o s ition ofneed les

rackingp lates
tens ion take-up
thro at of
tigh ten stitch
w eights
yarn guide

S inger s ingle th read chain-stitch m ach ine
Single p lush feed
S ingle thread m achi ne

ad justm ent oflo o per
ad jus tm ent and repairs .

general ad justm ent
lo o per

setting need le

tim ing lo o pers
Sinker
S ink er bur
Sinker cam ring
S inker stand

S i zes ofyarns fo r d ifferent cylinders
Skeleton cylinder
Slackening fabric
Sm ash

So cks

go r ing

k nitting of

knitting cap fo r heel

kni tting heel
knitting larger s i zes
length offo o t
length ofh eel

length ofleg

narro w ing com b for
narrow ing offto e.

setting-up pattern fo r
Speed ofkn itting
Spind le d rive
Sp ind les
Staffo rd Ho lt circu lar—r ib knitting m a

ch ine
Staffo rd Ho lt napp ing m ach ines
S tand

presser
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Wind ing yarn
Wo o len cut s ystem
Wo o len run s ystem
Wo rm gear take

-up

Wo r sted co unt s ystem
Wo r sted yarns . num bering of

Y arn
determ ining w eigh t of 2 6

h ard 1 2 "ig za g m achi nes

N o te—F o r p age n umber s s ee fo o t ofp ages .

3 7 8


