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CHARLES JAMES APPLETON, OI‘ NEW YORK, N. Y.,

TO JOHN L.

JFFICE,

ASSIGNOR OF ONE-HALF

LOGAN, OF SAMD PLACE

STRAIGHT-KNITTING MACHINE.

SPECIFICATION forming part of Letters Patent No. 391,832, dated Qc¢tober 30, 1888,

Application filed December 8, 1886, TRenewed Febrnary 4, 1888, Serial No. 203,060, (No

modcel.}

10 all whom zé may COnCern:

Beit known thatl, CHARLES JAMES APPL 2-
TON, & cltizen of the United States, and a resi-
dent of the city, county, and State of New

5 York, have invented certain new and useful
Improvementsin Straight-Knitting Machines,
of which the following 1s a specification.

My 1nvention relates to what are known in
the art as **straight- knitting machines,’”’ or

o those i which the needles are arranged in
straightrows, andespecially to that class which
are designed for knitting tabular fabrics, its
objects being to produce a knitting-machine of
this class which shall be simple and inexpen-

15 sive in construction, shall be adapted to the

production of a finer grade of work than has

been possible with the maelnnes heretofore in

use, and which shall at the same time be ca-

pable of knitting an entire stocking or other
20 tubular-fashioned articles automatically.

To this end my invention consists in the
mechanism for accomplishing thesge results, the
nature and distinguishing charaeteristies of

- which mechanism will be best understood by

25 reference to the accompanying drawings, in |

which—

I'igure 1 is a rear elevation of a machine
embodying my Invention, the girth for sup-
porting the crank-shaft being shown in see-

30 tion. Ifig. 21is a plan of the machine, the nee-
dles and pattern-cards being removed. Iig.
3 18 a sectional elevation of the machine, taken
on the line ¥ y of Ifig Ifig. 4 is 2 plan of
the same, the base-plate, needle-bars, needles,
35 needle-retracting cams, yarn-guide, and the
retracting-cam and yarn-guide operating mech-
anism being removed. Iig. Hisasection taken
on the line X X of IMig. 2. Iligs. 6 and 7 are
details in side and front elevation, respect-
40 1vely, of the pattern chain for alternately rais-
| ing the needle-bars and a portion of the oper-
ating mechanism therefor; and Ifig. 8 is a sec-
tional detail showing a slightly-modified ar-
rangement of the needle-bars.
Inallthefigures, A representsthe base-plate,
which is or may be supported upon a suitable
frame-work—as shown, for iustance, at A’ in
Fig. 1; and B, the dlwlnﬂ' shaft by means of
whlch the various parts of the machine are op-
so erated. Thisshaftismountedinsuitable bear:-

45

1 Otfheru

ings, a a, attached to or formed in the frame-
work A, and to orin the girth A® secured to
the under side of the base-plate A, said shaft
being provided with a fast and loose pulley
or other means for rotating it, (not shown,)and 55
with a bevel-gear, B’, which meshes with and
rotates a bevel-gear, C, of twice its own diam-
cter, carried by Stud C’, mounted in the
glrth AZ the object and purpose of which
last-mentioned gear will presently appear.

D D’ indicate the needle-bars, which are pro-
vided with the usual grooves, d, for the recep-
tion of the needles d', that are fitted to recip-
rocate freely therein. These needle-bars are
normally arranged in substantially the same 65
plane, but, mSl:e‘},d of being fixedly secured in
place, as has been the custom 4n machines as
heretofore constructed, arehinged at their rear
edges in a recess tormed in the base-plate A by
means of journals ¢* ¢°, which enter bearings 7o
formed in the lugs «' &', s0 as to be capable of an
npwardly and downwardly swinging move-
ment therein, and in the operation of the ma-
chine each of these bars will be swung upward
slightly from 1ts normal position during or be- +j5
fore the time that the needles carried thereby
are being reciprocated, in order that they may
be carried above the other bar while being thus
operated, asshown in Fig. 5. To effect this up-
wardly-swinging movement of the needle-bars 8c
automatically,the pattern-chain Kisemployed,
which acts against the under side of the levers
I IV, pivoted at their rear ends to the depend-
ing lugs &’ a*, and connected at their other or
free ends, by means ot links f /7, to the under 8j
inner edn*es of the needle-bars, the lever F be-
ing thus ‘connected to the needle-bar D and the

6o

lever T similarly connected to the needle-

bar D'.

The pattern-chain Ik may be of any of the go
well-known forms. I prefer, however, to em-
ploy that form illustrated in Figs. 6 and 7 of
the drawings, as being the most simple and
effective. This chain is constracted of two sets
of links, e ¢, the links of each of the sets, as
well as the two sets, being connected together
by means of rods ¢*, passing through suitable
apertures in the ends of the said links and ex-
tending across from one set of links to the
These rods extend ﬂwhhly beyond the 10D
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outer sides of the links e ¢, and are provided
between said links with rollers ¢’ ¢!, for en-
gagement with the levers I T, respectwely,

the order of arrangement of said rollers de-
pending upon the form of the article to be
knitted, it being understood that in the knit-
ting of tubular articles the needle-bars D D’
will be alternately raised and lowered with re-
spect to each other, and in knitting a flat web
only one of said bars will be thus operated,
the rollers on the pattern-chain being prop-
erly arranged for effecting these results.
 1ndicates the drum upon which the pat-
tern-chain is mounted and over which it is
moved progressively, it being constructed in
the form of a disk, with circu mfer ential flanges
g projecting from the edges of its perlphery
which ﬂannes are provided with notches or re-
cesses ¢ for engagement with the rods e* of the
pattern-chain. This drom is supported in
proper position beneath the levers F IV by

- means of a stud, ¢*, secured to the lower end

<5
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of the lug G, dependmg{ from the under side

of the base p]aJte A, and is rotated from the
gear C on the stud ¢’ with an Intermittent
movement through the intervention of cams
¢*, secured to the upper side of said gear, the
sliding bar ¢’, working through a snitable bear-
Ing, «°, of the base- p]a,te A, the pawl ¢, and
th_e ratchet G’ secured to the side of the drum

a spring, ¢ beinﬂ* employed to retract the
sliding bar and pa,wl after having been de-
pressed by the cams ¢

The mneedies ¢ are of the ordinary latch
form; but, instead of having their shanks con-
strueted as has been common heretofore, I
bend the wire out of which they are formed
back upon itself, as shown at d*, and solder or
otherwise secure this returned portion to the
upper side of the main body of the needle,
forming the buits @&’ at some distance from
their rear ends, thus leaving tails d* project-
ing some distance beyond SE—l-id butts. These
needles may be reciprocated in any of the weli-
known ways common to straight-knitting ma-
chines. I prefer, however, to advance or
thrust them forward by means of a Jacquard
mechanism and to retract them by means of
cams whichare traversed back and forth across
bheir shanks, as I am thereby the better en-
abled to control their movements during the

“knitting operations.

The J%cquard mechanism employed by me
for advancing the needles is shown more
clearly 1n Figs. 1, 2, 3, 4, and 5 of the draw-
ings, I T bemg gmoved octawoml prisms, I' T’

‘the pattern-cards mounted upon them, and L

1. the arms for sapporting said prisms from
the rock-shatts M M, which in turn are mount-
ed in suitable bearmn‘s in the frame A’. The
parts as thus described are of well-known

form, and the prisms are rotated intermittently

o feed the pattern-cards forward by the Ol‘di-
nary pawls, ¢ i, engaging with the ratchets 4
¢, secured to their ends. These prisms, and
with them the pattern-cards, are not vibrated
continuously, however, as is the case in Ja¢-

391,832

quard mechanism generally, but instead there-

of are so moved only when the needle-bar car-

rying the particular row of needles that is to 7o
be operated 1s swung upward, at other times
such prisms and pattern-cards remaining sta-
tionary. In order, thercfore, to thus move
them in unison WIth the needle bars, I provide
each of the rock-shafts M M with a%leeve M, 73
whieh, while oscillated continunously thrmmh
the mstlumentahty of an arm, N, a fI‘thlOll
roll, #/, thereon, a cam, N’, fast On,the driving-
shaft B, and a Spring, Nm, 1s yeb free to move
upon sald shaft, but may be locked thereto 8o
and the latter made to oscillate therewith.
The means whereby this locking of the sleeve

to the rock-shaft is effected at the desired
times 1s as follows: To theinner end of sleeve

M’ is fixedly secured an arm, M?*, which ispro- 83
vided in its upper end with a 110130}:1 Or recess,

n, and is vibrated back and forth contmuously
with the sleeve M’ as the latter is oscillated by
the cam N'. Secured to the rock-shaft M, ad-
Jacent to the arm M’ by ascrew or otherwise, go
Is an arm, M3 in a sochet m, formed in which

is fitted to slide a rod or bar , M*, provided on
the side next to the arm M* with a projection

or lug, m/, of such dimengions in cross-section

as to fit the noteh or recess 2 in the upperend gg
of arm M’. The position of this projection or
lug is normally above and out of the path of
the arm M* as the same is vibrated, it being
held in that position by a spring, %, or other |
equivalent means; but it may be bloucrhtlnto 100
engagement with the notch or recess #, f01 med

in the upper end of said arm, by deplessmn
the rod or bar M'. This depressmn of the bar

or rod may be effected in various ways. I
prefer, however, to employ a lever, O, which 10;
is jointed to the upper end of said rod or bar,

is provided near its center with aslot, o, which
receives and permlts the bar to move upon aQ
fulerum- pm o', projecting from theside of the
hanger o°, dependmg from the under side of 110
the base- plate A, and is prowdud ab its inner
end with a stud or pin, ¢, which rests upon
the upper side of the lever F or I, the lever

O, that depresses the bar M to blmo* into op-
eration the particular prism and pattern-cards 1 5
required, resting upon thelever For I of the
needle-bar that iS to be operated.

A Jacquard mechanism is employed for the
operation of each of the two rows of needles,
and 1t will be seen that when either the oneor 120
the other of the needle-bars is swang upward

by the pattern-chain E to bring its needles

into operation the rod or bar M‘* of the Jac-
quard mechanism belonging thereto will be
depressed, forcing the projection or lug m' 125
down into the notch or recess #, tormed 1n the
upper end ol the arm M2, 1001{1130* the sleeve
M’ to the rock-shaft M and compellmn the
latter to move in unison with the former.
This movement of the rock-shaft causes the 130
prism [ to be carried back and forth toward
and away from the tails d* of the needles, the

forward reciprocation thercof forcing the pat-

tern cards I’ against the ends of sueh tails and
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advancing the needles to receive the yarn in | in order that the rod P* and ifs cross-head P?

the operation of knitting, the number of and
the particular needles thus advanced at each
forward movement of the pattern-cards de-
pending upon the number and arrangement
of the perforations in the latter. The oppo-
site or backward reciprocation of the said
prism, through the operation of the spring N
upon the arm N of the sleeve m/, causes its
own rotation by the engagement of the pawl
¢ with the teeth of the ratchef 7, secured to its
end. ‘T'hese operations continueas long as the
needle-bar remains in an elevated position,
but ceases the moment that it is depressed, as
the rock-shaft M 1s thereby unlocked from the
sleeve M’ by the removal of the lug m' from
the noteh or recess n in the upper end of the

arm MY consequent upon the depression of the
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inner ends of the levers I or F and of lever
O. It will thus be seen that each of the Jac-
quard mechanisms is under the control of the
lever which raises 1ts corresponding needle-
bar, and 1s brought into or carried out of op-
crabion as such needle-bar is raised or lowered.

In order to restrain the movement of the
rock-shatt M and the Jacquard mechanism

carried thereby, when the former is thrown:

out of engagement with the sleeve M', 1 apply
to the fulerum-pin o washers o* 0°, which are
held against the sides of the levers O O with

a yielding pressure by means of a spiral

spring, 0%, and an adjusting - nut, o', screwed
onto the end of said fulerum-pin, and in some
cases I find it convenienttosupport such rock-
shaft and the sieeve, M, carried thereby at a
point near the arm M?® of the latter by a bear-
ing formed 1n the lower end of the depending
lag «¢®, which 1s extended downward for that
purpose—as shown, for instance, in Fig. 1.

P P indicate the cams for retracting the nee-
dles after they have been thrust forward by the
action of the pattern-cards, the same being con-
stracted of a general triangular form, and be-
ing hinged to the under side of the carrier P/,
secured to the rod P?, which rod is longitudi-
nally reciprocated from the bevel - gear C
through the intermediary of a wrist-pin, ¢, se-
cured 1n 1ts upper side, and a cross-head, P,
in a slot, p, formed in which said wrist-pin
slides. The inclined edges of these cams op-
crate against the inner side of the butts d’ to
retract the needles successively, and said cams
are reciprocated as 1s common in knitbing-
machines; but instead of being arranged to

rest upon the upper side of the needles when
- the necedle-bars

are 1n their normal position,

these cams are arranged slightly above them,
in order to permit of the raising of the former
by the pattern chain K, and to prevent the
cams during their reciprocating movement

~from coming 1n contact with the butts of the

-needles of the bar that has been depressed,

thus obviating any undue strain npon the loops
carried by 8 md needles.

The wrist-pin ¢, I provide with a friction-
roller, ¢, to red uce {o the minimum the friction

may be properly supported and operated I pro-
vide the bearing P! and the guide-rods P° I,
in and upon which said red and cross head are
fitted to slide.

> 1ndicates the guide, by means of which the
yarn 18 supplied to the needles when the ma-
chine is in operation. This guide is con-
structed in the form of a tube, s, its exterior
sur face being shaped to 1 band Sllde in a slot,
p’, formed in the rod P? and bemg prowded
at its upperend with a ﬂ'm ge, 8, which extends
out over the upper side of said rod.

s’s’ indicate springs,through the instrumen-
tality of which the guide 1s locked to the car-
rier P"and caused to move therewith, the same
being secured totheflange s',and having their
ends extended some distance beyond said
flange and provided with apertures or recesses
s* s°, which engage with one or the other of the
round-headed studs p° p*, according as the car-
rier 1s moved in one or the other direetion:

and in order to adjust said guide automati-

cally, so as to cause 1ib to lay its yarn in. the
hooks of thie needles before the cams P com-
mence to retract them, rod s* 1s secured tothe
side thereof and strikes against the stop s®and
bearing P’* as carrier P’ is reciprocated, chang-
ing it from one end of the slot p” to the othel

and vice versa, thus bringing it 1nto p081t1011

to lay its yarn into the hooks of the needles
abead of the cams in whichever of the two
ways they may be moving.

T T indicate the lateh-openers, which are

constructed in the form of metal plates. These
openers are secured by screws or otherwise to
the upper sides of the bars { {, which retain the
needles in their bars, and are arranged in such
relation to the needles as to enter between

their hooks and latches when said needles are

advanced and prevent such latehes from clos-

The operation of the machine is as follows
Yarn being supplied to the yarn-carrier, the
roilers on the pattern-chain being pmperly ar-
ranged, the requisite pattern-cards being sup-
plied to the Jacquard prism, and the machine
started, the needle-bars will be raised by the
action of said rollers, the yarn-guide carried
back and forth across the needles through the

. mediam of the reciprocating rod P?, and the

needles in the needle-bars, as the latter are
raised, will be advanced by the action of the
J aequald mechanism to take the yarn—their
retraction,to draw the yarn thus taken through

75

S0

QO

95

100

[0}

“ing down upon the hooks before the latter have
-taken the yarmn.

11O

[I5

120

the loops already on their shanks, being ef-

fected by the action of the cams P P as they
are reciprocated back and forth with the yarn-
cuide. The several operations result in the
interlooping of the yarn and the production
of a knitted fabric. If the arrangement of
the rollers upon the pattern-chain be such as

to cause the alternate raising of the needle-bars,

a tubular fabric will be formed, the yarn be-
ing carried up on one side and 1nterlooped by

occasioned by its movement in the slot p, and | the needles of the bar on that side, thence

F25

130
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across ab the end and down on the other side,

where 1t 1s interlooped with the needles of the
other bar, thence across and up on the first

side, and so on, such operations continuing as
long as it may be desired to knit a tubular
fabrie. If, on the other hand, it be desired to

‘knitaflat fabrie,therol.erson the pattern-chain

will be so disposed as to elevate only one of
the needle-bars, and the yarn will be inter-
iooped by the needles carried thereby during

the reciprocation of the yarn-guide in both

directions.

To effect the widening or narrowing of the
fabric,the necedles are thrown outof or brought
into operation, as 18 common in knitting-
machines; but instead of operating the nee-

les to effect these resunlts, as has been the cus-
tom in machines as heretofore constructed, I
operate them automatically by the action of

the Jacquard mechanism, the pattern-cards .

thereof being so perforated as to admit of the
desired number of needles being brought into
or carried out of operation at each reciproca-

‘tion of the yarn-guide.

From the above 1t will be seen that I pro-
duce a machine which is not only simple in
construction, but which i1s at the same time
adapted to the production of either flat or
tubular-fashioned articles antomatieally.

By arranging the needle-bars so0 as to ren-
der them capable of a swinging movement,
and by raising the inner or front edge of each
of them when its needles are to be reciprocated

to permit of their passing above the other bar,

33

15

I am enabled to dispense with sinkers or a
sinker-bar for holding back the work when

the needles are advanced, the inner or front
edge of the needle-bar remaining down serv-
ing for that purpose. Moreover, asa result of
such arrangement and operation, I am also

‘enabled to bring the ncedle-bars into ¢loser

relation than has been possible with machines
of this class as heretotore constructed, thus ob-

‘viating to a great extent the straining of the

varn, and the consequent evil effects, due to the

~carryiong across of the yarn {rom one row of

SN

H0

needles to the other, as is required in the op-
eration of knitting. IFurthermore, by the con-
stranction of parts above set forth I am ena-
bled to produce tuck-work and various other
forms of ornamentation with great facility, the
ooverning of the movements of the needles by
Jacquard mechanism admitting of an almost
endless variety therein.

While I have shown the best means contem-
plated by me for mounting the needle-bars, I
wish it distinctly understood that I do not re-
striet myself to these exact means, as it is ob-
vious that instead of hinging them I may raise
the entire bar, as shown, for instance, in Fig.
8, wherein the needle-bar is shown at D, the
lever for raising it at If, and the connecting-
link at f, thesaid bar being provided with de-
pending lugs /", which slide in suitable guide-
ways, /7% formed in the framing of the machine,
and hold the bar in proper position while be-
ing operated. Neltherdo I limitmyself to the

391,832
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' exact construction and arrangement of the re-

maining parts, as it 1s obvious that they may
be modified in various ways without depart-
1ng from the spirit of my invention.

With the mechanism above described may
be employed any of the well-known take-up
devices, tension devices, and means for adjust-
ing the cams for making longer or shorter
loops, and, if desired, two or more of the ma-
chines may be mounted upon a single table and
the various movements elfected in them by a
single group of operating devices arranged at
the ends thereof. |

Having described my invention and one
means by which 1t is or may be carried into
eifect, what I claim as new, and desire to se-
cure by Letters IPPatent of the United States,
18—

1. The combination,with the needle-bars ar-
‘anged 1n substantially the same plane and
needles mounted therein, of mechanism for re-
ciprocating said needles and pattern devices
for automatically raising the needle-barsin pre-
determined orders, substantially as described.

2. The combination, with the needle-bars of
a straight-knitting machine and a support to
which they are hinged, of a pattern mechan-
1sm for swinging upward their inner or front
edges at predetermined intervals and devices
Iintermediate said needle-bars and pattern
mechanism, substantially as desecribed.

3. The combination, with the needle-bars of
a straight-knitting machine and a support to
which they are hinged, of needles arranged in
said bar, mechanism for reciprocating said
needles, a pattern-chain and intermediate de-
vices for raising the inner or front edges of
sald bars, and mechanism for supporting said
pattern-chain and feeding it forward, substan-
tially as described.

4. The combination, with the needle-bars of
a straight-knitting machine and a support to
whichsaid barsare hinged, of needles arranged
1n said bars, Jacquard mechanism for advanec-
ing said needles, cams for retracting them, and
pattern mechanism for raising the inner or
front edges of said needle-bars prior to the ad-
vancement of the needles carried by said bars,
substantially as described.

5. The combination, with the needle-bars of
a straight-knitting machine and pattern mech-
anism for raising the same in predetermined
orders, of needles arranged in said bars, Jac-
quard mechanism for advancing said needles,
and devices, substantially as specified, for

bringing sald Jacquard mechanism into opera-

tion when the respective needle-bar to which
it belongs 1s brought into action, substantially
as described.

6. The combination, with the needle-barsar-
ranged in substantially the same plane, a sup-
port to which they are hinged, and a pattern-
chain, leversresting upon said chain, and links
connecting such levers with the inner or front
edges of the needle-bars, of mechanism for op-
erating said pattern-chain, substantially as de-
seribed. |
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7. The combination, with a pattern mechan- | the mechanism for reciprocating it, of the cams :¢

ism, a lever resting thereon, a Jacquard mech-
anism, and a shaft upon whieh it is supported,
of a sleeve mounted upon said shaft, mechan-
1sm for oscillating said sleeve, a locking de-
vice,by means of which the shaft may be locked
to the sleeve or unlocked therefrom, and a le-
ver operated by the lever which rests upon
the pattern mechanism to bring the locking
device intc operation to cause the locking to-
gether of the shaft and sleeve or their unlock-
1ng, substantially as deseribed.

8. The combination, with the pattern mech-
anism, the lever I, resting thereon, the Jac-
uard mechanism, and theshaft M, forsupport-
Ing i, of the sleeve M', mounted upon said
shaft and provided with the arm M? having a
noteh formed in its upper end, the arm M
secured to the shaft and provided in its upper
end with a socket, a rod or bar, M, arranged

to slide in sald socket and provided with™ the

lag ', the lever O, jointed at the upper end
of sald rod or bar and provided with a pin
which rests upon the upper side of the lever
F, the spring «, and mechanism for oscillating
the sleeve M', whereby the lug m’ is carried
into engagement with the notch in the upper
end of arm M?* and the shaft and sleeve there-
by locked together and caused, with the Jaec-
quard mechanism, to oscillate in unison or re-
moved therefrom, and the shaft and Jacquard
mechanism allowed to remain at rest, substan-
tially as deseribed.

9. The combination, with the carrier P’ and |

hinged thereto, the needles, the needle-bars,
and mechanism for raising the inner or {ront
edges of said needle-bars, substantially as de-
seribed. | |
10. The combination, with the rod P?* pro- 4o

vided with the slot p’y, and mechanism for re-

ciprocating said rod, of the yarn-guide S,
mouunted in said slot, the rod s', connected to
said yarn-guide, and stops against which the
ends of the rod strike when the rod P is re- 45
ciprocated, substantially as described.

11. The combination, with the rod P pro- -
vided with the slot ', and mechanism for re-
ciprocating said rod, of the carrier P, pro-
vided with the studs p® p% the yarn-guide S, 50
having the flange s’, mounted in said slot, the
springs §* §°, provided with apertures s® &%, the
rod s*, connected to sald yarn-guide, and stops
against which the ends of said rods s* strike
when the rod »° 18 reciprocated, substantially 33
as described,. -

12. The combination, with the necdle-bars,
needles, and mechanism for advancing said
needles and raising the inner or front edgesof
the needle-bars, of thelatch-openers T T, sub- 6o
stantially as described. |

In festimony whereof I have hereunto sub-
scribed my name.

CHARLES JAMES APPLETON.

Witnesses: -
OWEN A. CLARK,
GEORGE HODKINSON,
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