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UNITED STATES PATENT OFFICE. 
GEORGE T. NICHOLLS, OF PROVIDENCE, RHODE ISLAND. 

KNITTING-MACHINE. 

956,820. Specification of Letters Eatent. ate to May 3, 1910. 
Application filed May 6, 1909. Serial so. 494484. 

To all whom it may concern: 
Be it known that I, GEoir: E. T. NIC-IIIs, 

a citize of the inited States, residing at 
Providence, in the county of Providence and 
State of Rhode Island, have invertill 'er 
tain new and useful Improvenients ini Knit 
ting-Machines, of which the following is a 
specification, reference being had therein 10 
the accompanying drawings. 

Ilike reference character's 
parts. . 

Figure 1 is a front elevation of my iii 
proved knitting machie. Fig. 2 is a view 
of the same, as seen partly in top plan aud 
partly in section on line a' a' of lig. 1. Fig. 
3 is a view in longitudinal, diametrical set'- 
tion of the Heedle tie, constitutiig ill ele 
inent of my said machine, and slowing it 
coli bination there with the thread aid the 
thread carrier, and also one of the eeles, 
as stin in the positions of these parts at it 

indicate 

certain tine during the knitting operatio), 

35 
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said thread carrier and needle elig re 
resented in side elevation. Figs. 4. 5, 6, 7 
and S are sinuilar views of the needle. (ettle 
tube, thread and thread carrie's in certain 
other positions during their pe'alii. Figs 
9, i?). 1, 12. 13 and 14 are top lain views 
tof said needle, needle (, treal inst 

18 and 19 are views similar to Figs. 9. 1 (), 
l. 12.13 and 14, it represent intern ediate 
positions of the needle needle tube, thread 
and thread carrier, that is to say:-Fig. 15 
represents a position between those shown 
in Figs. 9 and 10: Fig. 16 represents a posi 
tion between those shown in Ifigs. 10 and 
11; Fig. 17 represents a position between 
those shown in Figs. 11 d 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 machine. 
My invention relates to the class of knit 

ting machines, and consists of the novel 
construction and combination of the sev 
eral elements as hereinafter destribed anal 
claimed. w 

In the drawings. the reference numeral 24 
represents the bed of the machine. There 
are two horizontal operating shafts. . Of 

like. 

is sit w it any ill-Fig. 1 
4:2 is rotatible in -is-ipore of the standard 43. 

thread carriers, corresponting, respectively. i 
to Figs. 3, 4, 5, 6, 7 and S. Figs. 15. 1 (5. 17. 

these, the mair haft. driven by Yower, is 
desigr fed as 45, and a sicticist: it paral 
lel to the inaji shaft 25, is naked 26. The 

55 

bearings of these shafts are not slown in . 
the drawings. The liain shaft 2 as a driv 
ing gear 27, whose hui: 2S is fastelei on the 
mail shaft 25 by it set screw 29. The shaft 
26 is turned by a gear 30, whose lily 3} 
secured to the shaft 26 by the sit screw 32. 
The gears 27 and 3? have such it lation to 
each other that the gear 27 (states twice 
while the rear 30 rotates once. 
On the shaft. 26 is secured a can drun 33, 

having on its periphery a can way 31, shiwi. 
in Figs. 1 and 2. A cam lever 35 is not lied 
at one ('ni by a livot 36 on the hed 21 of fine 
ninthi.e. and is provided with a in stud 
Si, which is located midway its ends and 
projects loosely in the can way 34. A li:k 
bar 3S is connected at one end to the cam 
lever 33 by a pivot 39, and is connected at its 
opposite end by Screws 40 to a rack gear 41. 
A vertical needle tube 42 rests at its iower 

end on the led 24 of the machine and is 
supported in a standard'43. Screws 44 pass 
through fianges 45 of the standard 43 and 
ast it it): the of 24. The standard 43 

The heatie tule 

A collar 46 surrounds ific needle tube 42, 
and is held it position thereon by a set 
screw (Fig. 1). The ceiliar 46 is provided 
with a segmental gear is, which engages 
with the rack gear 41. Thus the rotation of 
the craft 25 and its gear 27, causes the rota 
tion of the gear 30-and its shafi 26. The 
'a drun 33 rotates with the shaft 26 and 
by its can way 34 and the can stud 37, 
which projects therein, gives an oscillating 
movement to the can lever 35. which move 
inent is communicated by the link bar 38 to 
the rack gear 41, and by the engagement 
of the rack gear 4 with the segmental gear 
4, the needle tube 42 has a slight period 
ical oscillation. 
On the main shaft 25 is a cam drum 48, 

which has a hub 49. A set screw 50 passing 
through the hub 49 secures this cam drun 45 
upon the slaft 25. The 'im drum 48 has a 
peripheral cam way 51. 
A vertical shaft 52 is rotatably mouni, 

is 
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in proper supports or bearings (not show. 
At its lower end the shaft 32 has a fixed a 1: 
or crank 53, at whose free end is a t'aast 
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54, entering loosely in the cam way 51. At lars surrounds ti: ;elle tube 42 loosely 
the upper end of the vertical shaft 52 a a 1:d has two diametrically opposite trun 
collar 55 is fastened by a set screw 56, and i nions S5, which extend loosely into the bi 
this collar 55 is provided with a segmental ; furcated ends of the yoke 82 of the collar 84. 
gear 5. - - A ring 86, concent rit: with the : llar 8-4, is 
The head of the machine comprises two i in ill ited a rallel with the upper sirfa's f 

parts--a ring-shaped base 58 and a cap or the collar $4 by means of screws $7. The 
cover 59 having an annular flange, which needle hubs 2 extend loosely beneatl the 
fits over the same and engages the periph- ring S6 and aiove the collar S4. This, the 
eral rim thereof. The cover 59 has a segmen- rotation of the shaft 2, "a list's the eccentric: 
tel gear 60, which meshes with the segmen- wheel 73 to rotate there with, and so imparts 
tal gear 57. The cover 59 has a central to the rod 76 recipricating vertical nove 
opening 61, whose edge is beveled, as seen in inent. The collar s?), fastenet to the rod 76, 
Fig.1, and is loose upon the base 58 and rises and descends with it and by the yoke 
capable of a slight oscillatory hovenent 82 causes the collar 84, (whose trunnions 85 
thereon. The base 58 has a central opening engage with said yoke) to move up and 63, whose edge is beveled. down accordingly, together with the ring St. 
There are seversl rods or standards. 64, This Hovement of the cellar 84 and ring 86. upon whose upper ends the base 58 is rigidly as they engage with the hubs, 72 of all the 

supported, being fastened thereon by screws needles 68, causes all said needles to rise and 
65, and has a Elity of radial grooves, is descend at the same tile, periodically all 
illustrated in TM ré r Fig. I. The standards 64 are to the sane extent, the limit to such recipit 
fastened to the bed 24 by bolts 66. Thus the cating movement being equal to the eccen 

3. 
rotation of the main shaft 23 causes the rota-i tricity of the wheel 73. 
tion of the eam drum 48 with it, which, by In the head of the machine, in the space 
its caris way 5 and the cam stud 54 therein, betwean the base 58 and the cover 59, is a 

70 
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gives an oscillating movement to the radial can way 88, which forms a series of angu 
arm or crank 53, aid this mcvement is con- larly directed or zigzag communicating chan 
rtunicated by the vertical shaft 52 and seg-nels. This cam way or channel is formed by 
mental gears 57 and 60 to the cap 59 of the two can rings 89,90, which are attached to 
machire. the cover 59, and is best illustrated in Fig. 
The needle tube 42 has a plurality of equi- 2, where it is shown in plan or top view. 1 

saced, exterior, longitudinal grooves 67, in this can way are loosely mounted radially 
each of which grooves a needle g8 is slidably movable thread carriers 91, whose for and in oil ited. At the upper end of each needle position stre best seen in Fig. 1. These 
tS is a hool. 69, and a latch 70 is mounted by thread carriers are movable in the radial 
a pivot 71 on the needle 68. Whert the latch grooves of the base 38 by means of the can 

) is in contact with the end of the look 69, rings 89, 90. Each thread carrier has a 
they form a closed needle eye, as illustrated straight body or central poition, which is 
in Fig. 3, 6 and 8; but when the latch 70 slidable in a groove in the upper surface of t 

warly $5 as to facilitate t 
needli's 68 in said grooves aid their with- the thread carriers are confined to a straight 

i, 

5. 

Go fi 
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is directed downward, as in Figs. 4, 5 the base 58, and also has an upwardly ex 
and , there is no needle eye, but Restich tending projection $12, which is , f such 

to is dropped. As these needles and length in the plane of the center or body as 
their operation are well-known in the art to E. equal to the with of the can way 88, 
this lified not heie be further explained... but to be in loose contact with the can fings 
Each needle 68 has a needile hub 2. The 89, 30. As the base is immovably held by 
lower eit of each needle E. taper's out- the screws 65 upon the standard 64, and the 

e insertion of the cover 59 has an oscillatory movement, ant 
ilt it with there from. The mechanisii i r giv- provement by the radial slots in the basis 
ii.; the prope, and tirney vertial lilovi'iii' as shown in Fig. 1, a radially-directed re 
to the heedles 61 is as follows: On ti ciprocating movement is imparted to the 
tiitii sluift 25 is an eccentric whet: 73, which thread carrie's by the oscillation of the 
35 habit. A set screw 75 secures the hub cover 59, caused by the operation of the seg. the shaft 25. A strap or collar 5 is linental gearing 57 and 60 The inwardy 
loy fittel it in the rim of the eccentric directed end of the carrier 91 is formed into 
with 73. A vertial ril 76 extends up from a thread-feeder arm 93, which is parallel to a dis carrietly the collar or strap. On one the central part or body of the carrier, but 
'the stip frts 64 a bracket or collar it is slightly above the same in the same vertical 
istened by set strew 78, and this bracket plane. This thread-feeder arm has an ave 

has a barig 79 extending tie refrcia, $4. Threads 95 (from a ruei, not show 
thingh which the rod 76 passes it itsels. A pass through the eyes 9 of the thread 
collar 80 is adjustably mounted on the rod feeder arms 93 of those thread carriers, and 
7; by a st-screw 81 and has a yoke $2, whose pass thrice to the need: ss. 
eiids are bifurcated, as shown at 83. A col- IIaving thus described the different parts 
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wardly, as shown in Figs. 4 and 10. 
thread has now 'assed arould be sedle B, 

The thread it trier then aves it: wardly be 
5 and 11. the needles still being in their ele 

as in Figs. 8 and 14, which is tie same pt. 

(56,820 

of my in proved knitting machine, I wili 
proceed to explain the manuler of its opera 
tion. d 

3. 

sition as in Figs. 3 and 8. This operation 
is continuous, the carrier (as the tulje (scil 
lates) carrying the same thread alteria: tely 

The product of this machine is a knit tube, to the needles B and A, others to C and B. 
useful for side lacings. corset 'acings, for 
the textile coverings of electric wires, and 
titler similar purposes. By a method pres 
ently explained it is adapteri also to knit 
fiat. textile fabrics, such as tales, carpet 
braids, dress braids, and similiar goods. 
First, I will describe its usual operation in 
the inautifacture of tubular textiles, the for 
mation of the siitches being illist lated by 
F.'s. 3 to 19, inclusive. 

in Fig. 3 and its companion Fig. 9, the 
needles (58 are lovii. the hook (19 of each 
needle being lbeit v... the upper end of the 
needle the 42 it lie grove 3 thereof. 
iiie thread carrier 9t. 93, is in position to 
begin the operation. The threat 95 passes 
through the eye S4 of the thread-feeder arm 
93 aid also betwee: the teetle hook (54) and 
the needle lateh (, the latter two being then together and "listituting : closed eye. Jie 
thread-feeder arm at that time extends be 
tween two itselles designated in the draw. 
ings as A anti I. as shown in Fig. 9. The 
needle tube ostillaies intii the needle i3 has 
passed tinde' th' it re:til earrie!". as shown 
in Fig. li. The I: 'ecies then rise, as show 
in Fig. 4. and the ii read carrier moves out 

The 

and the previous ioti) in as xel cieaired frn 
the latch by the it wai'i movement of the 
needle A thereof...a titl langs upon the shaft 
of the needle. iiir. 1: eities still retiain in 
tfeir elevaiei positial aid the eedle tube 
sciates so at tilt' thread carrier conses 

itiio position clear of the needles A and B, 
but in a liste iiirected racially between thena. 
as shown in Fig. ii. 'i'ine beade tube then 
noves aci to the Y sition show is in Fig. 9 
tween the ?edies and 3, as seen in Figs. 
vated position. At this time the thread has 
see: looped around the needle B, as indi 
lied in Fig. 17. The needles then descend 
lov the top of the needle tube and opera 

tion is completed on the needle B. The nee 
die tube then osciliates and passes beneath, 
the thread carrier, as shown in Figs, 6 and 
12. to the positiot shown in Fig. 12, where. 
upon the threat carrier withdraws litti 
(lear of the needles A and B. its sect in 
Fig. 18. The thread has now been passed 
it risii i}l the needle A. The neediles thin rise 
it rid the irtedle, tute oscillates until the 
fir’i carrier is directed railially between 
tie needles A airi B. as shown in Fig. 
: 3. 
wi'ily in tween the needles A and B, as 

raw ihe thread carrier tie: moves in 

show it in Fig. 19. The needles the tasei ni : 

I) and C. etc. These poriodical vertical 
movements of the needles, up and down, re. 
sult from the rotation of the eccentric wheel 
73 on the shaft 25. and said rotation is con 
verted by the strap or collar 75 and rod 76 
into a reciprocating lovenient which is con 
verted as already explained, into a rise and 
fall of the collar 84 apd ring 86, and these 
operate the needles (3S by their hubs 2. 
Te periodical oscillations of the needle 

tube 42 are caused by the rotatist of the 
can drun 33. which by its can way 34 
rocks the lever 35 and so gives a reciprocat 
ing in lovenient to the link bar 38 and the 
rack gear 41, the latter moving the seg 
inental gear 47 of the collar 46, which is 
fastened to the needle tube. 
The periodicai Iovements of the thread 

80 

85 

carrier's 91.93 are 'aused by the rotation of . 
the can drum 48, whose carin way 51 rocks 
the crank arm 33 and gives a correspoiling 
oscillation to the vertical shaft 52. The 
same movement, being communicated to the 
segmental gear 5. operates the segmental 
gear 60 of the circular cover or cap 59 and 
the can way 88, forued by the cairings 89 
and 90. This oscillating movement of the 
cover or cap 59 and its can way SS noves 
the thi'i'ad cirriers 91 radially, in and out, 
by the loose engagement of the projections 
92 thereof in the cam way 88. These move 
ments of the needle tule 42, needles (38 an: 
thread carriers :: are carefully timed to co 
operate as described. As the tubular firit: 
is thus knit, it is drawn down through the 
bare of the needle tube 42, by the usual 
drawing rolls and take-up mecianism in the 
Elanner usual and well-known in this class 
of 1.18 chines and which therefore I have not 

90 . 

OO 

deenied it necessary to illustrate in the draw 
lings. 
The stitch, made as hereinbefore described, 

is in the form of a figure 8, as shown in 
Fig. 24. In this figure and in the explana 
tion of the stitch-forming I have assumed 
that the needles are worked in gangs of two 
each, the needles being designated as A and 
B. It 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 around the needle tube are knitting 
also), and that while an 8-shaped stitch is 
forming upon the needles A and B, another 
8-shaped stitch is forming. at the same time. 
upon the needies B and C. assinown in Fig. 
25. and so on. The result is that the stitches 
interlock, and cannot be unraveled. and the 

: fabric is stronger and iess stretchable than 
knitted fabrics generally are. 

It is obvious that instead of for:ning 
stitches by gigs of two needles each, the 
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gangs may have three needles each, or any 
desired number of needies, provided the cain 
way operating the needle tube is modified 
to calise the requisite oscillations of the Ice 
die tuhe, but the mechanical pringiple in 
volved is the same. 
The shape and extent of the loop or 

stitch upon the needles is seen in ligs. 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 space 
from the needles, which they respectively 
inclose. This, however, is for the purpose of 
showing the 8-shape of the stitches, but it is 
to he understood that in practice the stitches 
hug the needles closely. When, however. 
any two adjacent needles 68 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 fiat tape, with 
two selvages. . . At 

It is evident that these knitting mechan 
isins are interchangeable, and parts which 
are of different sizes or diameters and which 
carry and operate a different number of 
needles and threads, or a different style or 
pattern in knitting, whether a simple spiral, 
continuous, or straight, or diamond-shaped, 
or other daign, may be substituted fron 
time to time, thus making the machines ca 
pable of great variety of work, with but lit 
the loss of time and with no increase of floor 
space. Thus one inachine can do the work, 
which hitherto has required several differ. 
ent machines, of different sizes, styles and capacities. 

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; means to 

ta 
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ostiliate Eile tube operated from the shaft: 
isia bily motiated on the tube; means 

actuated by tie shaft for giving alternately 
; : it is, a l; it ovements to the needies poi: 
tie tube; is slationary ring-sl:lped base coln 
ce:; tric wit: it it alive the teddle it bend 
Sliriortei isy standards from the bed of the 
machine ail provided with a plurality of 
radial groves; a ring-shaped cover conce - 
tric with said base and mounted movably . . . 
the base airi having a zigzag cam way d. 
I?sed in a circle concentrie with said cove. : 
meats act lated by the shaft and adapted i ; 
give an oscilatory movement to said cove: : 
and a plurality of radialiy directed thre: 
carriers, silably mg inted respectively 
-- - --- w"Y. 1 wr sai raise irrges of tys base cashiaving 
projection slidably mounted in said car 
way and eith provided at its inner end wit, 
an eye for garrying thread. 

2. In a citting machine, the combinatiot. 
of a rotat.: le shaft ; a needle tube: needle-, 
mivably rail inted on the tube; a horizon. 
tally sir; 3rted base with a central aper 
tute aid : vided with a plurality of radi. 
ally directs-i grooves: a plurality of thread 
carriers is dially directed and slidiable in 
Saii grooves; means actuated by the shaft ti 
give ostiliatory m' verinent to the need 
tuit; near is actuated by the shaft to give 
vertical reciprocation to the needles; and 
means a citiated by the shaft to give period. 
ical moverients to the thread carriers in said 
grooves alternately to and from the needles 
but above the needle tribe. 

- in testini: ;ny whereof I affix my signature 
in presence (if two witnesses. 

GEORGE T. NICHOLLS. 
Witnesses: 

WAEBEN R. PERCE, 
A:Fr.) S. JoHNSON. 
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