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CEMITL A.

HIRNER, OF ALLENTOWY, PENNSYLVANIA.
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o Applwatmn filed Mmoh 28, 1901 Serml No. 53,1868,

{No specimens.. )

1’0 all w/’w?n Lt 7?@@?; concern: --
Be it known that I, EMIL A. HIRNER, 4 0151-;

zen of the United States residing at Allen-—"
town, in the county of. Lehwh and State of
Pennsylvanla, have mvented certain newand
~useful Impmvements in the Manufacture of

Figured Knit Fabrics, of which the following

is a specification, reference being had to the*

accompanying drawings..
"My invention Telates 130 the . art of ﬁwuled

 knitting, and has for its.objeet to obtam a fig-
-~ ured effect by employing courses knit Wlbh
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different kinds of threads, produeing horizon-
tal stripes combined with the production of

a longitudinal projection of certain of the
o1 - By the va-
- rious combinations which are possible in the

stripes at predetermined points.

employment of horizontal stripes provided
with these longitudinal projections an almost
infinite number of pleasnw and novel effeets
may be produced. |

My invention apphes gener ally to knit fab-,

rics of anysort and to ﬁﬂ'ured effects produced
by the use of threads dlffeunfr in.material,
quality, thickness, or color; but for the pur-

poses of description it will be convenient to
specifically explainitsapplication to the man-

ufacture of hoswry kmb from thleads of dlf-—

ferent colors. . --
In the accompa,nylnfr dl&Wll]ﬂ‘b, Flfrl:ue l

illustrates a stocking the leg portion of Wthh

has been knit aceordmﬂ' to my invention, so

as to embody a numbel of different deﬁslgns

which may be produced by my invention; but
it will be understood that, as has been stated |

the variety of design which: can. be produeed

18 almost infinite and that what I have shown
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in the drawings is merely to be taken asillus-
“trative of a few particular appheatwns

40

2 is a diagrammatic view of a piece of f&brlc
knit from threads of two colors, enlarged suf-
ficiently to show the arrantremenb of the knit

loops by which the figured effect is produced;

and Fig, 3 is a sm:ular view showmw a dlifer-

ent arranﬂement of the threads of the mter-’

mediate courses.:
Referring to Fig. 2, it will be observed that

it shows a piece of ordinary knitting, all ex-
cept two of the horizontal courses of whichare.

knit with white threads.
tered aand b) are knit with black thread. Be-

Two courses (let-

Fig. |
¢ ¢ ¢ ¢ of the four succeeding courses have all
been laid in the hooks of the inactiveneedles
.without Dbeing interknit with each other.
When the work has progressed as far as the

| allfive threads with the loops 7f.

-on - a white mound

circular-knitting machine.
jected loops d d are ten stitches a,palt
eoffect this, every tenth needle of the machine
‘must be so operated that after receiving the
loops of the black course a it shall be pre-

courses ¢ ¢ ¢ C. If the entire piece ot fabuc

‘had been plain knitting, it would therefore ex-
“hibit nothing but two black horizontal stripes
Instead of this at two
points loops d d, belonging to course a, have
been drawn for wald so as to project 1011#11311—_
dinally ahead of theu fellow loops of the same
~course and into the ter ritory of the suceeed-
‘ing white courses ¢ c.
ter rknis loops ff

TFurthermore, the in-

are themselves drawn back behind their fel-
low loops by the tension of the loops d d, so

that there is produced along the same lonm-"
.tudinal series of loops a for ward projection of |
the black stripe o and a backward projection

of the black stripe b, and by the meeting of

these two pr o;jeetmus the effect pr oduced to
‘the eye ig that of a longitudinal line or stripe

joining the two horizontal stripes..

- Iwill now deseribe theimprovement in the
art of knitting by which this fabric 1s pro-
duced. It may be made upon any ordinary
In Fig. 2 thepro-
To

vented from knitting during the kmttnw of
the four succeeding courses c ccc.

rising fELl enough to throw the loops of the
black course below their latches and return-

ing them into line with the rest of the nee-
dles at a pomt either above or below the feed-
ing-level.

- The fabric of Fig. 2 has been
made by throwing them in at a point above

the feeding-level. Consequently the threads

course b, these needles are again thrown into

_'ordmarv action and having taken w ithin their
hooks the loops 1 f from thread b when drawn
down by the knitting-cams shed simultane-

ously loops'd d and. the four unknit white

Ther e&ftel

of the course b, by which this
forward projection of the loops d d is effected,

This may
-be accomplished by preventing these needles
during the knitting of these four courses from
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threads over their backs, thus interlooping -

Ithese needles continue to knit,.as do their
tween these two black cour ses are four white fellows, and plain kmttmo' is pr odueed until
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and leeultmn fabric wenld hm’
same, e\eept that threads ¢ ¢ ¢ ¢ would not
“have been taken within the hooks of these
needles, and consequently instead of being

it is desired to again reproduce the pattern,
when the operation repeats itself. If instead

of throwing these needlesin at a point above

the feeding-level they had beeun thrown in at
a point below the feeding-level, the action
been the

mtelleoped with loops f /' these four threads
would pass across straight behind loops f f
and O 0. The 1esult1nﬂ‘ fabric is shown in
Ifig, 8. | ..

It should be observed that Figs. 2 and 3
represent the fabrie dmnralmnatleally, and

1n order to make the stitches distinet to the

eye the threads are made much too narrow in
proportion to the size of the loops. In prac-
tice, with threads of normal thickness, no sub-
etantm] aperture 1s visible in the middle of
oops d and loops f, and, furthermore, in the

| —

taut, lies in front of the successive white
Lh:eﬂ,ds and forms the face of the fabrie, so
that to the eye there is only visible a longi-

tudinal black line or stripe connecting the

Lwo horizontal stripes.
It is Impossible to enumerate .:111 the vari-

“ations to which this method of knitting lends
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- {o back Wlth a few courses of plain knit-
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-by the threads of Fig. 2 is illustrated.

itself. I'may,however,mentionsomeofthem.
The number of courses ¢ which succeed
course a before loop d is again knit in may
vary according to the Ienﬂ'th of longitudinal
projections desived. If thleade and D are
fed to the machine underthe same tension as
therest of the knitting, the extra tension thus
thrown upon the loops dand fcauses a slight
pulling together of thehorizontal black stmpes
at theee points,producing what mayv be termed
a ‘“link” or ““chain” effeet, as shown at <,
Ifig. 1, where the paltleular effect produeed

If
thread b instead of beme* a black thread is a

white one, it ceases to Jform a stripe, although
it nevertheless serves to project loops d of
thread a. As a result this latter thread

forms the stripe IT of Fig. 1. If, on the other

hand, the thread o is white and thread 0
black, there will be produced the effect shown
at M, I'ig. 1. By combining II and M back

ting between the effect shown at L, Fig. 1,
is pmduced The effect J is obtained by
knitting two of the link or chain double
stripes K K with a few courses of plain knit-
ting of the color of the stripes in between.
All of the effects thus described are produced
on a machine which is adapted at proper in-
tervals to withdraw every tenth needle from
operation; but it is obvious that the inter-
vals of the needies by which these longitudi-

nal projections are formed mayv be Vetled at
will. *A number of such needles may be

placed near together, succeeded by an inter-
val in which no such needles are employed,

thus producing a checkered or plaid pattern,
30 0on.

and IL will he observed, howevel

fabric of Ifig. 2 the t0p of loop d, which is

4 . ._ S 808,400

I that in all of these variations the same char-

acteristic method of knitting is employed—
namely, the holding of a 1oep belonging to
one course upon an inactive needle untll one

or more courses of thread of a different kind

have passed by the needle, and then drawing
forward this loop among the courses which

succeed it by again throwing the needle into

action after a pledetel mined period of inac-
tivity.

Having thus described my mventlon 1
claim—

1. The method of producing figured knit-

ting, whiech consists in Wlthh(}ldlﬂﬂ‘ from ac-
tion certain predetermined needles bearing

.100pa of a thread of one kind, during the kmt-

ting of successive courses w1th thr ead of an-
other kind, and upon the completion of a pre-
determined number of these courses, again
throwing the inactive needles into opelation
whereby the loops which they still earry from
the first course are projected forward into tho
terrivtory of the succeeding courses, substan-
Llally as described. |
The method of producing figared knit-
tmg, which consists in WLthhelde from ac-

tion certain pledetermmed needles bearing

knitting-loops, during the knitting of a pre-
detelmmed number ef SuCcessive courses,
and then knitting acourse with a thread of a
different kind dming which the formerly in-
active needles are again thrown into action,
whereby the loops formed on these needles
firom the latter thread are drawn back into

the territory of the preceding courses, sub-

stantially as described.

3. The method of ploduemﬁ* figured knit-
ting, which consists in w1t11h01d1nﬂ* from ac-
tion certain predetermined needlee bearing
loops of thread of one kind, during the Lmb—
ting of successive courses w1th thr ad of an-
other kind, and upon the completion of a pre-
determmed number of these courses, again
throwing the inactive needles into eperetlon
during the knitting of a succeeding course
with the thread of the first kind, whelebv
the effect of a link or chain figure is produeed
eubstentmll} as described.

Theherein-described figured knit fabrie,
WhIGh containg courses of thl eads of dlffeleut
kinds, having certain of the loops of a course
formed of one kind of thread drawn forward
over one or more intervening courses of a dif-
ferent kind of thread, and knit into a subse-
quent course; substantially as described.

5. Theherein-described figured knit fabrie,
which contains courses of thl eads of different
kinds, having certain of the loops frem a pre-
eeduw course drawn forward over one or more

intervening courses, and knit into a subse-
quent course formed of a thread of a different

kind from the intervening course or courses;
substantially as descr 1bed |

6. The herein-described ﬁwured knitfabric,
which contains courses of threade of dlfferent
kinds, having certain of the loops of a course

| formed of one kind of thread drawn forward
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. projecting loops; substantially as described.
9. Theherein-described figured knit fabrie, |

25

formed of one colored thread drawn forw

698,499

over one or more intervening courses of a dif- |

ferent kind of thread and knit into a subse-
quent course formed of the same kind of

thread as the course from which the loops were

drawn forward; substantially as described.

The hereln deseribed figured knit fabrle, |
WhICh contains courses of threadq of different
- colors, having certain of the loops of a course.
of a thread of one color drawn over the face
of one or more intervening courses of threads:
of adifferentcolor, and kmt into & subsequent

COurse; substantmlly as described.
S. The hereinbefore-described knit fabrlc,

Whleh contains courses of threads of different
kinds, having certain of the loops of a course

of one kind of thread drawn forward over one

or moreintervening ecoursesof adifferentkind
~ of thread, and knit into a subsequent course, -

~of which the corresponding loons are drawn
backward over one or more of the intervening

courses of a different kind of thread and into
interlooping arrangement with the forwardly-

which contains eourses of threads of different
colors, having certain of the loops of a course
ard

|

over one or more intervening courses of a dif-
ferent-colored thread, and knit into a subse-

qguent course, and also ‘having certain loops
formed of one eolored thread drawn backward

over one or more intervening courses of a dif-
ferent-colored thread, and knit into a preced-

ing course; substantially as deseribed.

10 A contmuously-kmt tubular web, con-
taining courses knit with threads of dlﬂ:‘erent

colors, “and having certain of the loops formed
of one color drawn forward over the face of
intervening courses of a different color, and
interlooped into a subsequent course; sub-
stantially as deseribed.

11. A continuously-knit seamless stocking,
the tubular portion of which contains courses

knit with threads of different colors and hav-

ing certain of the loops formed of one color

drawn forward over the face.of intervening
courses of a different color, and -interlooped

into a subsequent course; subbta,ntmlly as de-

,suubed

- EM—IL A. I-IIRNER_.

W-itﬁ'esses ;
D. H. XRATZ,
O. R. B. LEIDY.
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