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UNITED STATES

PATENT OFFICE,

ELI TIFFANY, OF BENNINGTON, VERMONT, ASSIGNOR OF ONE-HALTF HIS -
RIGHT TO GHARLDS COOPER, OI‘ SAME PLACE.

IMPROVEMENT IN KNITTING-MACHINES,

Specilication forming part of Letters Patent No. 188,44 8, dated March 13, 1877 application filed
July 8, 18/6

To all whom it may concern:
Be it known that I, ELT TIFFANY, of the

town of Bennington, in the county of Ben--

nington and State of Vermont, have invented
an Improved Knitting-Machine, of which the
following is a specification :

This invention relates to that class of ma-
chines adapted to knit what are generally
known as “fat ribs,” which ribs are used as
cuffs for knit shirts and bottoms for drawers.

Upon Sheet 1 of the drawings is exhibited
a front elevation of my machine. Sheet 2
shows, in Fig, 2, an elevation of the right end
of the machine, and Fig.3 an elevation of the
left end thereof. Upou Sheet 3 is exhibited
a plan view of the top of the machine. Upon
Sheet 4, in Fig. 5, is given a vertical cross-sec-
tion of the machiue, taken upon.the line11

of Fig.1; and Fig. 6 exhibits another vertical

section thereof, taken on line 22 of Fig. 1. On
Sheet 5, in Fig. 7, is shown a front elevation
of the upper part of the machine, with the
presser-bar rock-shaft 8 removed. Fig. 8 is
a view of the sliding bar which actuates the
draw-lever K, with its attachments, Fig. 9 is
a view of thc under side of the slur-bar, and
Tig, 10 is a'view of one of the latch-needles.
. Reference is herein made to the said draw-

ings and to the several letters of reference
nnuhcd thereon, which form a 1)art of this
specification.

This machine is operated by ﬁrst casting
onto the lateh-needles, by means of attaching
thereto a strip of knit cloth, a series of stitches,
and appending to such oloth weights or their
equivalents, to preserve the tenslou requisite
for the knitting to progress properly. The

machine is then started, the spring-ncedles be-.

ing elevated, and the slur-bar, with thread-
{,mde attached, traverses the lateh-needles, in
its passage paymg into the hooks of the latch-

needles, as. they are sucecessively presented:

to the thread-guide therefor, the yarn for the
formation of the initial course of stitches.
After the thread-gnide, in its forward move-
ment, has passed clear of the needle next im-

mediately in its rear, such needle, by mechan-.

ism (hereinafter more particularly described)
provided therefor, is caused to recede, aud by
such recessive movementdraws the latch down

as the same passes through the fabric or-start-
ing-piece previously alluded to, thus confining
the yarn or stitch last fed in.in the hook of the
latch-needle, and, at same time, drawing the
needle so far back that the starting-piece, or
that part thereof first looped onto the latch-
needle, is entirely cast off and drops or falls
in rear of tlie knocking-over plate or bar. Si-
multaneously with. thls movement, the:yarn -
so fed in is, by the recessive moVement of the
lateh-needles,drawn 1n loops around theverti- |,
cal spring-needles, passing alternately around
the front of the stem of a spring-needle, and
through the hook of alatch-needle, thus form-
ing two adjacent ranks of stitches. The-mech-
anism for drawing down the spring-needles
then comes into play, and by such downward

-movement the rank of stitches so last formed

thereon is drawn up under the barbs thereof.
Upon tle return of the spring-needles to their
original elevated position, preparatory to a
repetition of their movement, the stitch re-
cently so held under the barb is, by the re-
tractile power exerted by the take-up mech-
anism, relatively drawn down onto the stem
or shank of the spring-needle, and there re-

‘mains until the next depression of the spring-

needle bar, Next in order comes a new trav-
erse of the slar-bar, with a performance of the’
previously-described funections, after which the
needle-bar is depressed a certain portion of its.
preseribed- line of action to a poiut where its
further progress is mowmentarily arrested,while’
the presser-bar is brought to.bear ou the barbs
of the spring-needles, for the purpose of sep-
arating the old from themnew stitch, and so as
to allow the knocking-off bar at same time to
shove the old stitch up vver and outside of the
barb preparatory to its being finally cast off’

by the knock-off bar at its next immediate

movement, on the performance of which the
old or outside stitch remaining on and near
the top of the spring-needle will be entirely
cast off. Slack courses are made by communi-

cating to the latch-needles, by the mechanismn

more particularly described hereinafter, an -
extra recessive movement preceding the for-
mation of the range of stitches which consti- -
tutes such slack course.- Welts are formed. by

suspending the action of the spring-needles,
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while three or any des1red number of courses

of stitches have.been formed on the latch:
needles, all of which are then at once cast off
and the regular course of knitting resumed.
The points of invention especially elucidated
in thiscase may-be epitomized asfollows : first,
pivoting the'arms to which the needle-bar and

kknocking-over bar-are respectively attachied’

on a common shaft or. center, for the purpose
of securing more perfect harmony and concert
in their action ; second, investing the slur-bar,
which actuates the latch- needles, npon which
the stitches are primarily formed, with a regu-
lar reciprocating transverse movement, for the
purpose of tightening or closing up the work
when the knitting is regul’trly progressing,
and also with an additional backward move-
ment, for the purpose of producmg a slack
course ; third, the means provided for rega-

ating the le'ul of the latch-opener ‘and yarn-
mrrler, so that the leading point of the latch-

opener shall be in its proper position with ref-

erence to the latcli-needles in its forward or
progxesswe movement, and with reference. to
the eam-grooves of the slar: -bar, by whicl the
atch néedles dre actuated; fourth, the use of

one and'the same apphauce, with its several|,
attachmeuts, for the purpose of throwmg out’|

of 'tctlon the cams by which the spring- -needle
bar is actuateﬂ and of ‘lockiiig or restraining
from actlon such nieedle-bar during the forma-'
tmn of'a welt, = .

The mechanism s mounted on a suitable
fr ame, A, and niotion is communicated to the
main drlvmg shaft 1" through ‘the driving:
wheel B and train of gears Z, C, and D. Upon
the left end of the shaft B is the bevel-gear F,
wlich engages with'and actuates the gear G
upon thelower endof the shaft of which is at.

tached the draw-cam H., “(Séen inplan in Fig.

8.) This cam rotates between the trucks I,
attached to the draw-bar J.  Upon this draw.
bar is a'lugy which works in the slot v"of the’

draw-lever K wlich is pivoted to the.frame
A at ', and, through the pitman L, commi-

nicates a. Iongltudmal reclprocatlng move-’

ment to the, slur-bar M. ° Upon the: shaft E,
and’ nearest ‘the frame, dre the cawms v V‘
whlch m conjunction with the trucks ¢ ¢ on

the levers DDy connectmg irods C/ 'y ‘and”

radial leveis A A' tothe éxtremities of which
ieedle-bar #i§ "ttt‘l(}hed control and defer-
" wnward movements of tlie spring-
needles éeé, 'the upward or return movements
ot which are eﬂected by -the springs d d.
Nex in 01der, on the ‘shaft B are qrranged
the ¢ams U.U, which, by their peculiar shape,
in comunctxon with the trucks & a, which are
.Lttached to dependmg arms of thie radial levers
1’ B/, communicate- motion -to, and ‘régulate
the movements of, the knocking-over bar or
plate ¥, whicl is attached to the tx ont extreml-‘
tiés of, thie arms B’ B,
are huu" by theu‘ rear ends upon. the' same
shaft as, the arms B/ B*of the knockmg -OVer
bar,the two bars thus having their motion upon
4 common axis; which reuders their eo- opem

The sald arms ACA |

tion with each other more perfect.  The down-
ward. movement of the kuocklng-over bar ¥
may be effected either by gravity, a spring,or .
any suitable mechanical appliance. The trucks
a a are provided with a necking to receive'the :
end of a spring shipping- clutch, g 'g.. Thesge :

“clutches or shipping springs are attached to a

horizontal sliding Dar, "/, as seen in Fig. 7,
which extends across the machine. ' The ship-

-pers g g are of themselves elastic springs, and

are so made becatise the shipping movement
of sliding bar 3’ and the actual shipping of
the trucks ¢ a do. not ocecur simultaneously.
/Theé bar b is first thrown into position ; but
the trucks do not follow suit until they hav
been released from  contact with ‘ecams U U,
‘which occurs after such cams have revolved
‘toa pomt where, by reason of' that part thereof
which is of lesser diameter coming'into juxta-
‘position with the trucks, contact betwéen the
two 1is destroyed, when the shlppmg of the .

.trucks is effected by the force exerted on them = .

by the springs g g-alone. Motion is commu--

mcated to this bar by the cams'¢” and'd/”’ of -

‘the ratchet-wheel A”/, which; in ‘turn,is actu-
‘dted’ by the pawl e”’, attached to the upper
‘enid of the oscillating lever p; as seen in Fig. 2.
Durmg the formation of & welt it is essen-
tial that the action of the spring-needles should’
‘be suspendeéd diiring a- prescribed number of’
courses, the knitting meanwhile proceeding on’
‘the latch-needles alone. To the rear side of
‘the spring-needle bar is attdched the project:
ing lug or catch ¢/, and’ wheu the meedle-
‘bar is depressed by the cams to its: lowest:

-limit, the lag ¢ is carried to a- position jast oo
oppos1te to, and- beneathy the’ dependent stop -

m, and sufficiently below, saAd stop m 'to per- .
‘mit the introduction therebetween of the pro-

‘jecting. arm n, which is attached to shdmg

bar b, Now, while the kmttmg of tlie body
-of the cuff is progressing, said prOJectlng arm -
‘n occupies a dormant posmon outside- the
‘path of rcuprocal trm el of lug ¢!/»
‘the moment arrives® for the tormatlon of-a:

‘welt, the needle-bir having firgt been drawn "
‘down; lug-¢" bemgm position underneath thie i

'prOJectlou m, the sliding bar b/ is" brou(rht ;
-into action through the mﬂuence of the’ lug on .

}the ratchet-wheel 'A”, and’ thereby prOJectmn b

n thereon is thiust between progectlon n and
lag: c” and there remains uutll the cmn on
Jratchet A 1ias advanced ‘in’ ity course so as.

to release bar 0"/, and thus-leave spring g”’ at

‘the other ‘efid thereof free to thrust bar b’y :
‘with arm n;out of action.’ The osclllatmg‘

jleverp depends for.its movemeuts upon a: lug b

of pin, f7, o thie Lack side of the gear D,
‘and the retractile force exerted by the sprmﬂ‘

gy attached toits: 10\\ er end and to'the irame e
A, The lever p is piv oted to the frame A, as e

'seen in Figs. Tand 2.-

“Thie cant W 0 the shaft B is constlucted 3

with a face of sufficicut bre*tdth to co- operate ‘

with two mdepcndent tmcks, ¢ and ¢, whiclr-": -

;révoive, upon the’ same axis or stud, - The

‘tru(.h ¢revol ves in o fixed: posmon ‘as 1egards i

‘but; Whenu ‘
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lateral movement, but in constant contact' '

with the edge or face of the cam W ; but the
other truck, ¢, is axially movable, which axial
movement is regulated by the clatch %, which
is attached to the sliding bar &/, and'receives
its progressive movement from thie cam pro-
jection 7 of the ratehet-wheél A%, and its op-
posite movement from the spring u, Figs. 3
and 7. The contours of both sides of the cim
W are coincident, with the exception of -a
small portion of the periphery of tho right
side of cam ‘W, uwpoun which the truck ¢ runs,
(shown at d, Fig. 6,) which is cut away to ad-
it of the shipping of truck ¢ from the posi-
tion seen in Fig. 1 to a position over or oppo-
site thé right-hand edge of the camy W. This
cutting away is made necessary from the fact’
that the trucks ¢ and ¢ are of differént diame-
ters. The function perfornied by the combi-
nation and co-operation of thie cam W, trucks
¢ and 4, arm G/, fulerum-shaft Y, and arms H’
~H’ is to communicate transverse reciprocating
movements, through the- sliding boxes f* 17,
whielr guide the slur-bar M, tothe hovizontally-
working latch-needles s ¢ s. When Knitting:
the body of a euff or any plain knitting, the
truck ¢ alone is nsed, and the moveinelt com-
wmunicated through it, by means of the inter-
mediate mechanism. to the sliding guide-boxes
frf" is determined by the shape of the cam,

which is shown at W in Tig. 6, and is aregu-
larly advaneing and-receding movement.- By |

means of this movement the stitches are drawn
up.and the fubric made tight or loose, as-may
be desired. When a slack ~ourse is to be

knit the truck 4, by tlie mechanism before de- |

seribed, is brought into- engagement with the
cam W, and, by reason-of its greater diame-
ter, the entire system of the slur-bar and-nee-
‘dles is- carried and performs its functions a
" little farther back from the. worlk, thereby
elongating . the loops "and. making a slack
course. The extent of-this transverse move-
ment of the slur-baris adjusted ind regulated
by means of* the set-screw: ", which- passes
“through the upper part-of the avin H/,and
finds a seat or abutineént against the rear
edge of the bed-plate Nyasshown iw Fig, 67
The cam X on: the shaft Is, acting through the
tiuck b upon lie aviy Trof the rock-siaft 5,
having arms K 7 “comminicites the ‘de-
sired ‘movements to” the presser- bar Ry the:
fuuction of which is:'to depréss.the poittts of
the barbs 0¥ the spring-needles ¢¢ ¢/, when
stieh n: edles, in process of knitting, ave drawn
down by the action of the cams V V.to-au
elevation  where such . points of “the barbs;
when so depressed, will separate . the newly-
formed loop or stitch {rom the oke lust prévi-
ously formed, (both-stitches: still iremaining
on the spring-needle,) and, as a cousequence,

the last-lormed or new stiteh is retained-under. -

the barb, and the previously-formed- or old:
stiteh is left in position; on‘the completion of
the dowuward movement of the spriig-nee:
dles, to be cast off -the needles by theaction
of the cast-off or knocking-over bar y.

-other, as:showir en ‘
jir-position in the machine the shanks of the
needles § s spenter and work in the grooves

~groove K/, -] 3
“cam-face of thicother abutiment-o’/,and forced
“by means thereof along the cam-groove »/”,~ "~

The bed-plate N is firmly secured to the
top of theframe A, and is transversely grooved-
for the reception of the latch-needles s s s.
Near cach eud of the bed-plate a transverse
way is cut, in which the sliding ‘guide-boxes
7~ 7" work. As before described, these boxes
have an intermistent transverse reciprocating
movement, the progressive part of which'is
produced by the action of eam W, and the re-

- ¢essive by the action of the spring a/, which

is centrally attached to tlie bed-plate' N, and
‘has lateral arms,.which reach-out behind and
inpinge against the rear ends of the sliding
guide-bokes, as scen at ¢/, Figs. 2, 3, and 4.
The latch-needles used in the machine are
constructed as shown in Fig. 10, by bending
up in the plane of the hook the rear portion
of the wire which forms the needle; thus
forming a shank, by the use of which, in con-
junction with the grooves .in the slur-bar - M
and guide-slots in tire bed-plate N; the move-

‘ments of .the lateli-needles are determined

and corntrolled. ; S »
Fig. 9 shows the under side of the slur-bar .
‘M, & top view-of which is seen in Fig. 4.~ This

‘bar is provided with means for giving to the

Lateh- needles: during . ¢cach travérse: thereof
two advaneing and two réceding moveurents,
the-extent and character of which may be seen
Ly inspection of the: position of the Litch-nee-:
dles in- Fig. 4. , e
The position of the needles lieve shown is
when’ the- biar is moving from  left toright:
For the purpose of giving to theneedles prop-

‘er and like movements duriiig the ‘traverse

of the slur-bar in. both difections, I have cou-

.structed on the undéer side of the bar, at or-

near the center thereof, two sets: of parallel

“diagonal grooves or. ways, m!/ .n/ m/! i,
‘the grooves of each of which-pairs or sets are
separated Ly the fixed-abutmento’”, and-hav- .
‘ing their angles of inclination; with respeet: -

to the édge of the slur:-bar, opposed to each
When the slur-bar is placed

‘therein, and when, in inoving from Teft toright,
(presupposing all the-latéh:needle shanks:to

‘e lying in that part of the groove ) on the: '

right of the cam-grooves,) the abutmwent. o/’
impinges against the needle-shanks, they are -
foreed-into the. cany-groove-m//, and: traverse
that groove until struck by the cam:face '’y
when they are foreed into the short-rectilinear
Ilere they -are caught by the

into the shrort rectiliniear groove /5 theéunee; by
means of the cam-face s/, into the'main groove
b, and, in ke ianner, vice versa for there-
turi.movewment of the slur-bar. o
" In oriler to- secure a. .proper and accurate
“operation of the latch-opener aud. feed-guide
Q, it'is apparent that at the end of each stroke
of the slur-bar the position of the latch-open-

“er should Le:shifted so-as to correspond with
| the changed position-of the needle-shanks in <.
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their reversed or new path of travel through
the diagonal grooves of theslur-bar, - Thedc-
tion of tlie needles which the - thread-guide

has just passed is not the reverse of the ac-.

tion of those it is just approaching, and the
advance of the.needles during one movemeit
of the slur-bar is by a difterent groove from
that which retracted them .in the previouns
movement; and adjustment thereto of the
thread -guide and latch - opener is therefore
neecessary. . To aecomplish. this purpose the

latch-opener and feed-guide. Q are attached’

to.a head, O, which is adapted to slide on the
slur-bar in a direction parallel with its line of
movement. - On the slur-baris.erected a stud,
I, which protrudes through a slot, p’”, in the
head O, the:free or open 1)ort10u of which slot
coincides with the distance between the cén-
ters of tlie diagonal cam-grooves m/// and »'",
measured on a line pnrdllel with :the line of
- movement of said slur-bar. Upon the top of
~ the head O are two pins or studs,.a’ &/, be-
tween which oscillates.a flat spring, ¢/ . The
.rear.end of this spring is rigidly fixed in-a

stud P, erected on the outer end of a.radial

- arm, q“’ which is pivoted with a'compressive
: spnnu at 8"/ onto the top of the slur-bar.. To
the rear end.of the caps L’ of the gnide: Dboxes:
J' f-are attached the two ])I‘O]LGUI] ‘stops.or:
~abutments d’ &, against whicl the, atud Piim-
pinges: just betore the slar-bar A ‘complete

éach traverse, and the remainder. of the move:

went of the slur:-bar necessary.to complute its
stroke before cominencing a returir movement
is just sufficient to cause a reversal of:theé:po-

sition of the radial arm ¢/ Ly thru atmrr it
“around in an opposue direction, so‘that: the‘ ‘
thrust of the spring ¢/, instead: of ‘being ex-

erted dgmust one-of the studs o, is tr mbterred
o over to.and is exerted against: the other: pin-
a’yand, as'a (,ousequem,e, thehead O, yielding

~.-to the force of the spring ¢, is moved, ]011"1-‘ 3‘
“tudinally just the length of 'thé free- poxtmm
of the stop. p’’’; ‘or irito position foz the. lateh-:

opener to co-operate with the lateh: needles in

~ delivering the yarn thereto..
he needle-bar.z - is- pivoted at its e\tr m
ties to'the front ends’ ot the arms ‘A’ Ay, .1s
‘showirat ¢/ Fig. 5, and the \'emml Positio:

“of :the needles is aintained: Ly the torce, 0‘("

the spring ¢, attached to: the: ‘bottom edge
“the needle- l)ar working 'lg(uu\t thc nnde ‘bl lc,
‘Qt the lever or arm A’ o
i Chis;ar mng,emenb of du IL(‘S ser\'eq 0 l\eep
tha needles in a proper: upn"ht pomtxo 1, and
“topermit. thie: needle: bar'to. accommodate it-
selfto the: changed- position: of the:
‘p'u tsresulting hom the (,urwlm
or movement of thesend-o
‘The ratchet - wheels "A’
: w1t11 the: levers,. pawlﬂz, and cuna (,onu

el

thérewith, are -commonly: knowii as:the*“end :

tackle,” and through  their action: the follow:

the iwveb: bétween the \v(,lts is determmed the

‘neutralize the action of-the pawl 6’” :
-the ratchiet B/ :is.a projection, CY, which is '

‘around into position to.do so. .

-

several |

onc!;h(,r‘ } :

ing results ars 'ltl:.uued viz: the length of

mechamsm for putting in thQ welt i is brou ght |

into- operation, and. also the mechamsm for
putting in: the slack course. The face of the
wheel A7 is perforated with- a circular range:
.of holes, as shown:in Fig..7 ‘for the insertion.
of the pifs ¢ ¢, 3henever apin: is mserted
in one of these Iloles, one of the notches o

ratehet a certain distance in rear of the |
filled up,.as seen at D”in"Tig. 2, 80 f}

D

designed to act upon thepins ¢/ ¢ when‘ moved-
¢ “At.a definite:.
distance in- rear of the projecting arm C” a}
notch is filled up; as:shown at. K/, Fig. 2,
whieh, when brought round 1uto‘:p081t’ u, pre-

vents the operation of pawl: B/, ‘
The carrying.of either of the ratchets for-:
ward so that xts blmd tooth may pass its pawl,
aml thp actlon of the lahter be ruesmbhshed‘ ;

for the drran%ment of' these t“‘o
such tlldt 1o blmd tooth of eltherf

the 1>1w1 l)y which it is actuate 1, 50 a8
leave ‘sueh pawl free’ to
named wh«,el Noy

to the we
are teeth

trucks. a-a, and loc

the i'or‘nmti(
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ing bar }’"', projection #, lug ¢/’ on needle-bar, In testimony whereof I have hereto affixed
and dependent projection m, combined and | my hand at Bennington, Vermont, this 1st
arranged substantially as specified. day of July, A. D. 1876. : '

5. The described mechanism for shifting N _ :
position of the latch-opener at each stroke of . ELI TIFFANY.
the slur-bar, consisting of the sliding head O, i ‘ ‘
stud b”, slot p', oscillating arm ¢'”/, spring ¢/, ‘Witnesses: -
and abutments @’ d’, all arranged and com- F. W. GIFFORD,
bined substantially as set forth., : . M. B. ScorT.




