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- To all whom zt QY CONCern:

Be it known that I, LEvI K. SALIS BURY a
citizen of the United States 1e51d1nﬂ' at Prow-

dence, in the county of Prewdenee and State

of Rhode Island, have invented certain new

and useful Improvements in Straight-Knit-

ting Machines; and I' do hereby deelere the
fellownw to be a full, clear, and exact descrip-

 tion of the mventlon sueh as will enable oth-
10

ers skilled in the art 130 which it appertains to
make and use the same, reference being had
to the accompanying drawings, and to lettere

of reference marked thereon whlch ferm a

part of this specification.

sometimes called; and 113 cone1ets in the novel
construetion and arrangement of parts, as

- hereinafter set forth and claimed.

- 20

30

35

The present invention is an improvement

in the knitting-machine patented to me July

- 7,1891, No. 4 5,464, and November 6, 1894,

No. 528 810. In the said patented mechmes

-~ the febrm produced thereon is composed of a
25

series of warp-threads, a series of upper
knitting-threads mterlockmcr with eech other
and with the said werp-—threede and a series
of lower filling-threads alternatmw with the

upper threeds and laid contmuously in a

straight manner along one side of the warp-
t.hreeds In the sa,ld patented machines the

-~ several knitting-threads and theéir guides
~ were carried. by & contmuously-trevelmn' up-
- per chain, while the lower filling-threads and |
their -:rmdes were carried by a smnla,rly trav-
“eling lower chain, the latter also carrying
cams adapted to euecesswely engage and ac-
~ tuate the warp-guides in an endmee manner.
°While such former construction was capable

10

of being operated smoothly at a compara-

~ tively qulek rate of speed it has been found
~ desirable to even further increase-it, thereby
~correspondingly i 1nereesmﬂ' the percentaﬂ'e of

45

output or product.
The ob,]ect 1 have in view in the present

invention is to so construet the machine that
it can be successfully driven at a faster rate
than as formerly devised, the result being

~that not only a greater amount of fabric is

produced, but the degree of working friction
18 redueed the pmts are rendered more ac-

Fig. 4 18

thereto bemﬂ' indicated by dotted lines.

plan view of it.
Verse sectlon enlerﬂ'ed of the needle-driv-
ing shaft, cam- box, &e on line o o of Fig.

] cessible for inspection, adjustment, &e and

the guides for the several series of threeds
are adapted to travel more uniformly.

- In my present invention, too, the cams and 55
needle-carrying frames or Jecks are arranged
so as to actuate the connected series or groups
of needles in a practically positive manner,
thereby avoiding the liability of a p0551b1e
temporary non-eetmn of the needles in case 6o
the friction upon the needle—-holders exceeds

| the normal degree.

In the accompanying four sheets of draw-
ings, Figure 1 is a general side elevation of

- mylmproved straight-knitting machine,some 63
My invention relates to stra,mht kmttmm

- machines or to ““knitting-looms, 3 as they are

of the minor details being omitted. Flg 218
a corresponding trensverse section enlarged.

Fig. 3 is a partial plan view of the lower bed
or table, showing the manner of actuating

‘the chain which carries the series of bobbins 7.0

on which are wound the lower filling-threads.
a similar plan view of the corre-
spondm palt of the upper bed, showing the

chain which ecarries the upper kmttmﬂ'-

threads. Fig. 5 is a partial plan view of the 75
lower mtermedmte track, &c., for the chain

“carrying the warp - ﬂ'uldes end the filling-

thread guides, the relation of the upper bed
Fig
6 IS a tra,nsveree section, enlarged, tekgn 8o

through the upper and lower mtermedldte

ehelns and the corresponding tracks or hold-
ers. Iig.7 is a plan view of a section of the

upper and lower chains which carry the two

series.of said yarn or thread holding bobbins. 83

Fig. 8 is a plan view of one of the links of
'the upper intermediate chain.
plan view of one of the links of the 1owe1:-'
intermediate chain, and also showing the cam

Fig. 9 is

for actuating the Warp- -guides.

Flg 1018 & go
side view of the same.

Fig. 11 is an inverted
Fig. 12 is a partial trans-

14, Fig. 131is a partlel eeetwn taken on lme 05
y y of Yig. 6; and Fig. 14 is a section on line
xx ol Fw 12 throuﬂ'h the needle-cams, jacks,
&c. showmg the relatwe arrangement of one
n'roup of needles.

In my present improved knitting-machine 100
or knitting-loom each series of guides for the
several threads is carried by an mdependent
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chain, the chains themselves being arranged |

in different horizontal planes and driven at
each end of the machine by suitable mechan-
ism, thus insuring smoothness of operation.

In Fig. 1 of the drawingsis shown the gen-
eral arrangement of the driving mechanism
and the means for operating the several
thread and guide carrying chains.
seen, referring to said Ifig. 1, that the filling

or weflt threads /i are wound on the lower se-

ries of spools or bobbins, which in turn are
mounted on stands or holders secured to the
links of the lower chain ¢. (Seealso Ifigs. 2,
3, &e.) The upper knitting-threads 7' are
similarly mounted and are carried by the
links of the upper chain¢’. (See Figs. 2and
4.) Located immediately below and support-
ed by the stationary upper bed b’ arearranged
the two intermediate chain holders or tracks
m' m?, vertically separated from each other
by the interposed brackets m.

carries the top thread-guides ¢, and the lower
chain-holder m? supports the corresponding
chain ¢?, which in turn carries the cams which
actuate the warp-guides e and also carries the
filling-thread guidese’. (Seealso Figs. G, &¢.)
The several chains and guides are properly
set or adjusted with respect to each other and
all travel in unison countinuously at the same
rate of speed.

In knitting the fabrie it will be seen that
there are two sets of needles n and also two

complete sets of threads or yarn, the arrange-

ment being such that two connected webs or
widths of fabricare produced simultaneously.
Each set of needles, guides, &e., operate to
introduce the threads at the upper edge of

the corresponding needle bar or plate 7, the

fabric produced passing downwardly through
the narrow central opening a?, thence around

the guide-roll 7 to and between the pair of.

driven friction-rolls »* to the web beam or
roll 7°, on which the fabriec is mechanically
wound.

The following 1s a deseription of the man-
ner of feeding or introducing the several
threads to the action of the needles n. The
warp-threads w0 pass from the warp-beam,
thence to and between the corresponding pair
of friction or tension rolls 7', and upwardly
over the stationary guide-rods w? and from
the latter to and through end holes formed in
the longitudinally-reciprocating warp-guides
e, actuated by cams carried by the traveling
chain ¢’. (See Figs. 2, 6, and 12.) The fill-
ing or weft threads /2 are mounted on bobbins
carried by the lower chain ¢. The free ends
of the threads /i unwind from the bobbins and
extend through eyes formed in the outer ends
of the corresponding guidese’, secured to the
under side of the said lower intermediate
chain ¢®. The bobbins ecarrying the upper
knitting-threads " are mounted on and ac-
tuated bya chain ¢’ in substantially the same
manner as the lower bobbins. In this case,

however, the ends of the threads /' in un- |

It will be -

The chain ¢?,
mounted in the upper immediate holder m',

| to do.
i is mounted to slide in the track or holder m/,

601,307

winding extend downwardly through eyes
formed in the guides ¢, the latter bheing car-
ried along in unison with the bobbins by
means of the upperintermediate chain c*and
the corresponding guide bracketsor holders ¢,

The several chains above referred to travel
at a rate of speed common to all, thus insur-
ing that the corresponding traveling threads
will be properly introduced successively to
the several groups of needles. The follow-
ing description relates to means for effecting
such concurrent action of the guides, &e¢.

Referring to Ifig. 1, it will be scen that
power is transmitted from the front horizon-
tal driving-shaft s to the rear shaft s’ by the
connecting-shaft s® and its end gearing s
The two vertical shafts s*, located at the ends
of the machine, revolve simultaneously in
one direction by means of bevel-gears, as
shown. The lower bobbin-carrying chain ¢
is driven by the said shafts s* through the two
corresponding gear-trains g, similar trains ¢’
at the upper ends of the shafts being em-
ployed to propel the upper bobbin-carrying
chains¢'. (See alsoFig.2.) At a point just
below the upper bed 0’ the shafts s*are each
provided with a spur-gear g* and correspond-
ing train for simultaneously propelling the
two intermediate chains ¢* and ¢, these lat-
ter being shown in IFigs. 2 and 6.

I prefer to make the length of the links of
the several sets of chains alike—{for example,
three inches from center to centerof the joint-
pins—the length of the chains themselves be-
ing alike. TFig. 3 shows a partial plan view
of the lower bed ) and its chain ¢, and Fig. 4
a similar view of the upper chain ¢. The
links of these two chains are alike. Iig. 7
shows a plan view of a section of the said
chains ¢ ¢’ in enlarged scale. While, as just
stated, the length of thelinks and chains ¢ ¢’

70
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105

are the same as in chains ¢ ¢', the former are

lichter and thinner, since they have less work
The upper one, ¢*, of these two chains

eachlink carrying a downwardly-bent bracket
3, to which the guide e? of the corresponding
thread 7/ is adjustably secured. (Sece IFigs.
6 and 8.) The other or lower intermediate
chain ¢ travels in a track m~, suspended from
the upper track by a series of short hangers
m. To the base of the latter is secured the
stationary guide-plate f, which is grooved or
tricked transversely throughout its length to
freely receive theseveral warp-guidese. (See
also Ifig. 13.) In order to prevent thesec last-
named guides from falling out, a plate f' is
dovetailed to the under side of the plate f.
(See Fig. 6.) The plate /' also serves as a
member of the track or chain-guide m* I
may add thatin all the chains the round heads
of the joint-pins travel in the longitudinal
orooves of the tracks, thus keeping the chain-

links in position laterally. The chains ¢* ¢’

are propelled by means of the said gears g7,
the intermediate or idler gears ¢*, and the
gears ¢°, the latter being secured to each end

II10
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of a short vertical shaft g® and intergearing |

with the teeth formed on the outer edﬂ'e of

- the links. Fig. 5 shows the relative arrange-

(%51

'also Fig. 1

ment of the seld driving meehamsm (See

- The ehem- c? is prewded on its upper side

with a suitable cam-shaped groove %, Fig. 9, |
adapted to receive the tonﬂ‘ue Or ]_)I‘OJGCth]l.

k', Fig. 6, formed on the under side of the

o

werp-wmdes e. By means of this arrange-
ment the traveling chain causes the ﬂ*uldee to

be successively 1ec1proeeted back a,nd forth,
thus introducing. the warp-threads w at the

proper time to the front of the mneedles, the

latter at the same time being dropped to their

limit by the aetmn of the needle cams d’ |
- Fig. 12. | :

It will be seen, Flﬂ' 6, that the outer or

trumpet shaped end of the thread-guides ¢’

20

18 80 arranged with respect to the cam % that

~ thelatter in traveling operates to successively

maintain-two or three ouides ¢ in the outer-

‘most position, said trumpet portion being lo-

- cated directly below the guides e and a,bove

30.

35

the needle-plate z.  The errenwement of the
cam-grooves £ of the chains & is such that
the warp-guides are projected outward at the

same metaht that the revolving cams d’ re-

tract the corresponding needles. - (See Fig.

14.) In the last-named figure is represented.
one of the groups or series of needles and
the actuating mechanism, the distance occu-
pied on the shaft d being, say, equal to the
~ length of a link. The cams d’ are spirally

errenﬂ'ed on and secured to the shaft, a round
disk u being mterpoeed between each pair of

cams and supperted In the bottom of the cam-

 Dbox o, to which latter the needle- plateis se-

40

cured. The needle frames or jacks n' are |
thinner than the cams, thus adapting them
to move freely in a vertical direction. The
- needle-frames are cut away on the lowerside

- to permit the passage of the cam arm or pro-

45

jection d? of the cam, the frame at the same
time being supported by the upper edge of
the cam 7. It will be seen, referring 60 Fig.

12, that the cam portion d?is so constructed

that it is in continuous engagement with the

- projection n?, formed on the 1ower side of the

50

55

frame, durlnﬂ‘ an angular movement of some-
- sixty dee‘rees thus insuring that the needles
cannot eeeldently rise whﬂe the warp-guides

are projected.

In order to prowde the needles with means
whereby they may be easgily and qmekly re-
movably secured to the frames n', the nee-

~ dle-shanks may be bent to form a eprme'-arm
~adapted to interlock with. the corresponding

6o

63

part of the frame. (See dotted lines, Fig.12.)

'As thus made the lower portion of the nee-
- dle is sprung into a socket, the extreme end
n® of the spring-arm prOJectlnﬂ' above the
frame. n*indicates a sheet-metel cover at

the top of the cam-box.
| I clmm as my 1nvent10n——- =

1. Inastraight-knitting maehme provided
with a dual set of warp, filling end knitting
threads adapted to be mterloeked to produee

unison and arranged substantially as herein-
before described, wherem one of said chains

| a double web of fabric, the combination of
g four independent endless chains traveling in

,_earrles thefilling ﬂ‘-thl ead bobbins;anothercar- -

ries the knittin D'-threed bobbins, another car-

sent the said knitting- threads to the needles,
and the fourth ehem carries a series of filling-
thread guides as €', and a corresponding se-
| ries of cams, and 0‘111(168 ¢ containing said
‘warp-threads eetueted by said cams.
2. In a straight-knitting machine, employ—

carrying the warp-threads, and the suitably-
mounted vertically-separated endless inde-
pendent chains, ¢?, ¢3; the upper one ¢’ of said
chalns having gmdee carrying the knitting-
threads, the other chain having guides carry-
ing the ﬁlhnﬂ'-thl eads and also provided with

‘cams for ectuatmﬂ' the said warp-guides, the

‘said chains ¢® ¢ belnﬂ' employed for the pur-

ries a series of ﬂ'mdes, as €2, a,depted to pre-

75

S0

ing warp, ﬁllmﬂ' and ];mttmﬂ' threads, the
eombinetion of the endwise-movable guides e

90

pose of carrying the series of knitting and

filling thread guides, respectively, and -being

‘wholly independent of the chains or mechan-
iIsm which carries the bobbins from which the
sald knitting and filling threads unwind, sub-
stantially as descrlbed

bmatmn with the duplex series of needlee ar-

ranged in groups and mechanism for actuat-
ing the same, Of the twoendlessindependent

trevehnﬂ' chains, as ¢, ¢, provided with guides
for the kmttlnﬁ' and ﬁllmn* threads, respec-
tively, non- tra,vehng guldee e for the warp-
threads, adapted to be reciprocated back and

carried by said chain, ¢, the said ehains ¢?¢?

| being employed for the purpose of carrying

theseries of knitting and filling thread guides,
respectively, and bemn' 'w?vhellyr mdependent
of the ¢hains or mech&mem which carries the

ing threads unwind, substantlelly as de-
| Scrlbed

4. Inastraight-knitting maohme the com-
| bination with the poeltlvely-l evolvmn' needle-
actuating cam d’ having an a,rc-shaped pe-
ripheral extensmn d?, of the needle-carrying
frame or jack n' cut away on its under side
and provided at the bottom with the exten-
sion n? arranged in the path of and adapted to
be engaged by the cam member d?, substan-
_tlelly as - descrlbed and for the purpose Set
forth.

In testimony whereof I heve eﬁixed my sig-
nature in presence of two witnesses.

] L LEVI E. SALISBURY
Wltneeses

GEO. H. REMINGTON
REMINGTON SHER“\IAN

95

- 3. In astraight-knifting meehme the com-

100

105
forth Wlth respect to the needles, and by cams

11O

bobbins from which the said knitting and fill-

Y
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120
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