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UNITED STATES

GEORGE T. NICHOLLS,

PATENT OFFICE.

OF PROVIDENCE, RHODE ISLANWD.

RNITTING-MACHINE.

To all whom it may concern:
Be it known that I, Groree T. N1cuoLis,
a mti/‘en of the United: States, residing at

Providence, in the county of Providence and

State of Rhode Island, have invented cor-
tain new and uwseful Tmprovements iu Knit-
ting-Machines, of which the following is a
.speuﬂcauon. reference being had therein 10
the accompanying drawmrrs

Like reference characlors
parts.

Figure 1 is a front elevation of my iw-
pm\od knitting machive, Fig. 2 is a view
of the same, as seeu partly in tup plan amd
partly in se(tmn on le & x of g, 1. Fig
3 is a view in longitndinal, diamet vical sec-
tion of the necdle t tabe, constituting au ele-
ment of my said machine, and showing in
combination therewith the thread and the
thread carrier, and also one of the needles,
as seencin the positions of the-e parts at a

indicate

~cerlain time during the knitting aperation,

: uth posttions during their operation
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said thread carrier and needle Leing rep-
resented in side clevation. Figs. 4 3, 6
and 8 arve similar views of the needle. needle
tube, thread and thread careiers in certain
]‘i'l\
9,10, 11, 12013 and 14 ave 1op plan \u\\-
of said needles needle {ube. thread und
thread caryiers, c(nn‘qx)lu]ma. respectively,
to Figs. 8.4, 5, 6,7 and 8. Figs. 15,
18 and 19 are views similar to Figs, 9. 10,
11,12, 13 and 14, but represent. intermedinte
positions of the needle, needle tube. thread
and thread carrier, that is to say:—ig. 13
represents a poqmon between ﬂl()b(’ shown
in Figs. 9 and 10; Fig. 16 represents a posi-
tion between those shown in I igs. 10 and
11; Fig. 17 represents a sosition between
those shown in gz 11 an({ 12; Fig. 18 rep-
resents a position between those shown in
Figs. 12 and 13; and Fig. 19 represents a
position between those shown in Figs. 13
and 14. Figs. 20 and 21 are diagrammatic
views showing the interlocked  stitches

- formed by this Tmachine,

50

-represents the bed of the r
“are two -horizontal operating shafts.

My invention relates to the class of knit-
ting machines, and consists of the novel
CODth‘H(thI\ and combination of the sev-
eral elements as hereinafter de-cribed and
claimed. .

In the drawings. the reference numeral 24
machine. There

-Of

like.

16. 17,
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these, the mair ~haft. driven by nower,
destgy wted us 25, and a second shatll paral-
fel to the ars shaft 25, is mwked 26, The

Learisgs of these shafis are nor <hown in .

the drawingz. The wain shafr 25 has a driv-
ing gear 27, whose hub, 28 is
main shaft 253°bv w set sevew 280 The shaft
96 is turned by a mear 30, whese haly 81
secured to the shaft 26 by the set serew 52,
The gears 27 and 30 have such relation fo

each other thd't- the gear 27 rotaies twice g5

while the gear 50 votutes onee,

On the shaft 26 s secured a vam drum 33,
having on its periphery a cam way 34, shown
in Figs. 1and 2. A cam Jever 35 is mounied

is

is 55

-

fastened on the o

at one et by a pivot 36 on the hed 24 of the 70

nmehine, and s provided with a cun stod
57, which is Jocated midway its ends aud
projects loosely in the eany way 34, A link

bar o‘s 1% (xmneatd’o at one end to the cam

lever 35 by a pivot 39, and is connected at its 75

opposite end by screws 40 to a rack gear 41.

A vertical needle tube 42 rests at its lower
end on the bed 24 of the machine and is
supported in a ctsmdu d'43. Screws 44 pass

Ilu(m«rh fanges 45 of the standard 43 and 80

asten it irpon the bed 240 The standard 43
is shown enly wn-Tig 1, The needie tube
4295 rutaiable o bore of the standard 43.

A collar 46 surrounds the needle tube 42,

and 1s held in position thercon by a set 85

serew (Fig. 1), The cdliar 46 is provided
with a segmenml gear a8, ‘which engages
with the rack gear 41. Thus the rotation of
the choft 25 and its gear 27, causes the rota-
tion of the gear 30- “and its shafi 26.
cam drum 33 votates with the shaft 26 and
by it eam way 84 and the cam stud 37,

which projects therein, gives an oscillating

movement to the cam lever 85. which move-

The 90

ment is communicated by the link bar 38 to 95

the rack gear 41, and by the engagement
of the rack gear 41 with the segmential gear
47, the needle tube 42 has a sit ght period-
ical oscillation

On the main shaft 25 is a cam drum 48, ¢

which has a hub 40, A set screw 30 passing
through the hub 49 secures the cam drum 48
upon the shaft 25, The cam drum 48 has a
peripheral cam way 51. '

A vertical shaft 52 is rotatably mounicd

in proper supports or bearings (not shown:.
At its lower end the shaft 52 has a fixed v

or crank 53, at vabe free end i 18 @ ean stur,

o o -
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"arm or crank 53, and. this mevement is com-
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- wandly su as to facilitate t
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‘68, whoze edge is-beveled.
- -There are severel rods or standards 64,

“fustened to the bed 24 by bolts 66. Thus the

g the proper and timely vertien] moves -t
o Proj

© : © 958,820

54, entering Icoselfy in the cam way 51. At
the upper end of the vertical shaft 52 a:
collar 55 is fastened Ly a set secrew 56, and
this collar 55 is provided with & segmental
ear 57. ’ ' ' :
The head of the machine comprises two i
parts—a ring-shaped base 58 and a cap or’
cover 59 having an annular flange, which
fits over the same and engages the periph-
eral rim thereof. The cover 59 bas a segmen-
ta] gear 60, which meshes with the segmen-
tal gear 57. The cover &¥ has a central
opening $1, whose edge is beveled, as seen in
Fig, 1, and i8 loose upon the base 58 and
capable of a slight oscillatory movement
thereon. - The baso 58 has a central opening

|
i
)
i
i
i

upon whose upper ends the base 58 is rigidly
supported, bem§ fastened therson by screws
65, and has a p urality of radisl grooves, rs

nlustrated in Fig. 1. The standards 64 are

rotation of the main shaft 25 causesthe rota-
tion of the eam drum 48 with it, which, by
its catis way L1 and the cam stud 54 therein,
gives an oscilluting movement to the radial

municated by the vertieal shaft 52 and seg-
mental gears 57 and 60 to the cap 59 of the
machine. .

The needle tube 42 has a plurality of equi-
spaced, exterior, longitudinal grooves 67, in
each of which grooves a needle 68 is slidably
mointed. At the uppeér end of each needle
6% is & hool 69, and a laich 70 is mounted by
& pivol 71 on the needle 68. When the latch
70 is in contact with the end of the hook 69,
they forwr a closed needle eye, as illustrated
in Figs. 3, 6 and 8; but when ihe latch 70
is directed. downward, as in Figs. 4, 5
and 7, there is no needle eye,-but the stitch
ar loop is dropped.. As these needles and
their operation are well-known in the art.
they need not here be further explained.
Iluch necdle 68 has a needle hub 2. The'
tower end of each needle groove tapers out-

%’w insertion of the
needles 68 in suid grooves and their with- ;
drawal therefrom, The mechanist: Tor uiv-

to thesr needles 61 15 as follows: On tiw
win shaft 25 s an eceentric wheel 73, which
hasg hab T4 A set serew 75 secures the hub
T8 on the shaft 2350 A strap or collar 75 is
looftly fiticd npon the rim of the cecentric
wheeb 73, A vertieal rod 76 extends up from
and is carried Ly the collur or strap. On one
of the supports 64 a bracket or collar 77 is

astened by w set serew 78, and this bracket
has " bearing 79 " extending  therefrom,
throngh which the rod 76 passes looselv. X
collar 80 is adjustably mounted wpon the rod
Tt by n =t screw 81 and has a yoie 82, whose

eunds are Lifurcated, as shown at 83. A col- |

Tar 81 sucrounds {ie keadle tube 42 loosely
and has two diametrically opposite trun-
nions 85, which extend loosely into the bi-
furcated ends of the yoke 82 of the collar 81,
A ring 86, concentrie with the eollar 84, is
mounted parallel with the npper surfare of
the collar 84 by means of serews 857, The
needle hubs 72 extend loosely beneath the
ring S6 and above the collar 54, Thus, the
rotation of the shuft 23 causes the eecentric

-wheel 73 to rotate therewith, and so hnparts

to the rod 76 a reciprocating vertical move-
ment. The collar 80, factened to the rod 76,
rises and descends with it. and by the yoke
82 causes the collar 84, (whose trunnions &3
engage with said yoke) to move up and
down accordingly, together with the ring S6.
This movement of the cellar 84 and ring 86,
as they engage with the hubs 72 of all the
needles 68, causes all said needles to rize and
descend at the same time, periodically aml
to the same extent, the limit to such recipre-
cating movement being .equal to the eccen-
tricity of the wheel 73.

In the head of the machine, in the space
Letween the base 58 and the eover 59, is a
cam way 8¢, which forms a series of angu-
larly directed or zigzag communicatingchan-
nels. This cam wey or channel is formed by
two cam rings 89, 90, which are attached to
the cover 59, and is best illustrated in Fig.
2, where it is shown in plan or top view. Iu
this cam way are-loosely mounted radially
movable thread carriers 91, whose form and
position uro best seen in Fig. 1. These

~1

o
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thread carriers are movable m the radial

grooves of the buse 58 by means of the cam
rings 89, 90. Each thread carrier has a
straight body or central portion, which s
shdable in a groove in the upper surface of
the haze 58, and slso has an upwardly ex-
tending projection 92, which is of such
Ien{;th in the plane of the center or bady as
to be equal to the wildth of the cam way 8%,
but to be in loose contact with the cam rings
84, 40. As the base is immovably held by

 the serews 65 upon the standard 63, and the
cover 59 has an oscillatory movement, and

the thread carriers are confined to a straight
movement by the radial <lots in the base 58
as shown in Fig. 1. a radially-directed re-
ciprocating movement is imparted to the
thread ecarriers by the oscillation of the
cover 59, eaused by the operation of the seg-
mental gearing 57 and 60 The inwardly
directed end of the carrier 91 is formed into
a thread-feeder arm 93. which is parallel to
the central part or body of the carrier, but
slightly above the same in the same vertical
plane.  This thread-feeder arm has an sye
¥4, Threads 95 (frém a reel, not shown:
pass, through the eves 94 of the thread
feeder arms 93 of these thread carriers, amd
pass thence to the needles 68,

Maving thus described the different parts

105

110

112

120

LYY




[41)

19

30

056,820 a

of my Improved knttting ‘machine, 1 wili

proceed 1o explain the manner of its opera-
tivn. B
The product of this machine i< a knit tube,
useful for shoe lacings. eorset lscipge, for
the textile coverings of eleatric wires, and
othar similer purposes.. By a method pres-
ently explained it is adapled also to knit
fat, textile fabrics, such as tapes, cavpet
braids, dress braids, and simiiar goods.
First, I will describe its usual operation in
the manufacture of tubular texiiles, the for-
wattion of the siches being Phustiated by
Fi . 3 to 14, inclusive.

in Fig. 8 and its companion
needles 68 are down. the hook
peedle being belov: the upper end of the
needle tube 42 in f 67 thereof.
The thread carvier 91, 93, is in position to
begin the operation. The thread 95 passes
through the eve 94 of the threud-feeder arm
63 and also belwesn therneedle hook 69 and
the needle Tateh 702 the latter two heing then
together and constituting u.closed eve. “Ihe
thread-feeder arm at that time exrends be-
tween two needles designated in the draw-
ings as A and I3 as shown in Fig. 9. The
needle tube ossifizies until the necdle B has
passed under the thrend caurrier. as shown
m FKig. 1. The needles then rise, as shown
in Fig. 4. and the thread earrier moves oui-
wardly, as shown in Figs, 1 and 10, The

Ilig. 9, the
650 of cach

the

oroove

" thread has now passed around ihe needle B,

40
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B

and the previous loop has heen cleared from
the latch by the upward movement of the
needle A thereof. and hangs upon the dhaft
of the needle.  The urcedies still remain in
ifeir elevaied position and the needle tube
ascillates so fhut {he thread carrier comes
into positicn clear of the needles A and B,
but m a line directed radially between them,
as shown in Fie 150 “The veadle tube then
moves back to the posttion shown in Fig. ¢

" The thread ewrrier then moves inwardly be-

tween the ncedies A and B, as seen in Figs.

.5 and 11. the needies still being in their ele-

vated position. "At this time the thread has
Leen looped avourd the needle B, as indi-

Jed in Fig. 17, The needles then descend
below-the top of the needle tube and opera-
tion is completed on the needle B. The nee-
dle tube then osciliates and passes beneath
the thread carrier. as shown in Figs. 6 and
12, to the position shown in Fig. 19, where-
upon the thread earrier withdruws until
olear of the needles A und B. av seen in
Fig 18 The thread now heen passed
aronnd the needle A The needies then rise
und  the needle tulbe oseillates until the
thivesd carrier e directed radially between
the needles A aud B, as shewn in Figs. 7
and 130 The thread carrier ther moves in-

haes

nas

wardly hetween the needles A and B, as |

shiown in Fig. 19, The needles then sfoseomil,
as i Figs. 8 and M4, which is tiv ceme po-

sition as in Figs. 3 and 8. This averation

is’ continnous, the carrvier (us the tube oscil-
lates) carrving the same thread allerpotely

to the needles B and A, others to ¢ and B,

D and Coete. These periodical versieal .4
movements of the needles, up and down, re.
sult from the rotation of the eccentric wheel
78 on the shaft 25, and said rotation is con-
verted bz the strap or coliar 75 and vod 76~
into a reciprocating movement which is con- 44
verted, as already explained. into g vise and
fall of the collar 84 and ring 86, «nd these
operate the needles 68 by their hubs 72,

The veriodieal aseillations of the needle
tube 42 are caused by the rotativa of the g4
eamn drum 33, which by its cam way 34
rocks the lever 35 and so gives a reciprocat-
ing movement to the link bar 48 and the
ack gear 41, the latter moving the seg-
mental gear 47 of the collar 46, which is gj
fastened to the needle tube.

The periodical movements of the thread
carriers 91, 93, are eaused by itlie rotation of
the eam drum 48, whose eam way 51 rocks

the crank arm 33 and gives a corresponding go

vscillation to the veriical shaft 52, The
same movement, being communicated to the
segmentz]l gear 57, operates the segmental
gear 60 of the civcular cover or cap 59 and
the cam way 88, formed by the cans rings 89 g5
and 90. This oscillating movement of the
cover or cap 59 and its cam way 88 moves
the thriad cdrriers 91 mdially. In and out,
by the lovse engagement of the projections
92 thereof in the cam way 88 These move- 1go
ments of the needle tube 42, needles 68 unil
thread carriers 4! are carefully timed to co-
operute as deseribed.  As the tnbular fabrie . -
i3 thus knit, it i drawn down through the
bore of the needle tube 42, by the usial 395
drawing rolls and take-up meclumism in the
manner usual and well-known 1u this elass
of nmchines and which therefore I have not
deensed it necessary to illustratein the draw- .
ings. .
The stitch, made ashereinbefore desgribed,
is in the form of a figure 8, as shown in
Fig. 24. Tn this figure and in the explana-
tion of the stitch-forming I have assumed
that the needles are worked in gangs of two 115
each, the needles being designated as A and
B. 1t is to be understood, however, that
while said needles A and B are so knitting,
the needles B and C (and C and D, and so
on all aroand the needle tube are knitting 126
also) : and that while an 8-shaped stitch is
forming upon the needles A and B. another
8-shaped stiteh iz forming, at the same time,
Apon the needles B and C. as shown in Fig.
25. anel x0 on. The recull is that the stitches 125
interlock and cannot be unraveled. and the
fubrie is stronger and icss siretchable than
Imitted fabrics generally are,

It is obvious that instend of forning

110

stitches by geugs of two needies each, the 130 -

~
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gangs may have three needles each, or any -
desired number of needfes, provided the cam ;
way operating. the needle tube is modified
to chuse the requisite oseillaiions of the nee-,
die tuhe, but the mechanical prineiple in-
volved is the same..

The shape and extient of the loop or
stitch vpon the needles is seen in Iige. 20
and 21, and a continuous series of such loops
or stitches necessarily results in the forma-
tion of a tubular fabric. '

In Figs. 24 and 25 the stitches are repre-
sented as round and separated a little spuce
from the needles, which they respectively
inclose. This, however, is for the pnrpose of
showing the 8-shape of the stiiches, but it is
ta he nnderstond that in practice tha stitchas
nug the needles clozely. When, however,
any two adjacent needles 88 are withdrawn .
from its groove 67 in the needle tube 42, the..

continuity of the fabric is broken, and the =

product of the machine is a flat tape, with
two selvages. v P

It is evident that these knitting mechan-
isins are interchangeabls, and parts which
are of different sizes or diameters and which
carry and operate a different number of
needles and threads, or a different stvle or
pattern in knitting, whether a simple spiral,
continueus, or straight, or diamond-shaped,
or other dzign, mayv be substi‘nted from
time to time, thus making the machines ca-
at variety of work, with but Iit-
tle loss of time and with no increuse of fioor
space. ‘Thus one machine can do the work,
which hitherio has required several differ- '
ent machines, of different sizes, styles and
capaci’ies.

I claim as a new and useful invention and
desire to secure by Letters Patent :—

1. In a knitting machine. the combination
of a rotatable shaft; a needle tube; mesns to |

666,820

oscillate toe tube operaied from the shaft;
needles slzdably mounted on the tube; means
actuated By e shaft for giving alternatelv
up and dean wovements to the needles npon
the tube; u stationary ring-shaped basge con.
centric with but above the needle tuhe®nd
supported Ly standarids from the bed of the
machine aml provided with a plurality of
radial grooves; a ring-shaped cover concer -
tric with said base and mounted movably .
the baze ar.] having a zigzag cam way ¢
posed in a circle concentrie with said cove: @
means actuated by the shaft and adapted
give an osodilatory movement to said cove: ;
and a plurality of radially directed thres |
carriers siidably monnted respectively .
caid radial mronves of the bace cush havine .
projection :lidahly monpted in said ecars
way and ex+h provided at its inner end wit,
an eve for «arrving thread.

2. In a knitting machine. the combinatios.
: shaft; a needle tube: needles
ted on the tube; a horizon-
srted hase with a cemtral aper-
ture and provided with a plurality of radh
allv direct=d grooves; a plurality of thread
carriers radially directed and ‘slidable in
savl grocves; means actnated by the shaft
give osciliztory movement o the needl:
tule: mear:s actuated by the shaft to give
vertical reziprocation {o the needles; and
means actuzted by the shaft to give period-
ical mover:ents to the thread carriers in said
groaves alternately to and from the needles
but ahove the needle tube.
- In testimee:ny whereof T affix my signature
in presence of two witnesses. )

GLORGE T. NICHOLLS.

Witnesses:
Wazzexy R. Perc,
Azrzrp 8. Jomxsox,
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