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To all whom it may concern: -

r

Be it known that I, WiLLiAm WoRTH BUR-

~ sox, of Chicago, in the county of Cook and

State of Illinois, have invented a new and Im-

proved Pattern Knitting-Machine, of which

the .follbwing_ is a specification, -

- My -invention is an improvement, in that |
class of knitting-machines called ‘‘straight-

- row”machines, in which two rows of needles

IO

20

are arranged to point toward each other at an

obtuse angle and are arranged to knit across,

a slotted opening, down which the kmitted
article passes as the work progresses, the nee-
dles. of each row being alternated with a set
of presser-hooks for holding the work down
and both rows of needles being

cams connected with slide-bars that are ar-

ranged to reciprocaté at right angles to the
length of said needles so as to move the latter
and cause them to codperate with the-yarn- | 1 movement like th f1g.. 7, but ¢ :
| the opposite row of needles, as inFi%.B.. Fig. 7

carrier as it ‘reciprocates across the hooked

inner. ends of the needles.

| g
30:

2, Sheet 1, is'a similar section of the same
parts taken in the same plane as Iig. 1 and.

45
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 In'the drawings I have shown the inven- |
“tion embodied in a machine ‘which is essen-
‘tially identical in its general construction
with- that. of United States Letters Patent |
No. 616,600, granted to me. December. 27,

1898.. .. ..
Figure . 1,  Sheet 1, 1s

relations of a pattern-cylinder, rocking lever,

needle-jack, and needle-actuating eam, the

Jatter. being-down in. position to operate
against the needle-jack lug, and the needles

being projected to their utmost throw in po-

sition to be-operated upon by the latch-open-

“ers on the yarn-carrier. .In this view L have
shown a portion of the pattern-cylinder at,

- one side of .the machine,. together with the
40

adjacent parts and a small portion of, thé

parts at; the other side-of the machine. = Fig. |

showing the needle-actuating cam raised-out
of range of eontact with the needle-jack lug.
Fig. 3, Sheet 1, is.also a similar view in the

same plane, but showing the. needle-jack-de-
pressed by the rocking lever.and pattern-cyl- |
inder; -so that the needle is thrown out of |

work: for both reciprocations of the cam-slide.

Fig. 4, Sheet 2;is a diagram showing the nee-
- dle movement in setting up thetoe of astock-:|. Sheet 5, 1s a diagram show
the threads in the opposite

1ng Or t'he' like' Flg . 4&} }Sheet’ 3} ﬂlUStI'&teS
‘the position which the first course of yarn fed

_OE erated by
1

| ment. succeeding - the needle movement of

Fig. 4—in other words, Fig. 5 shows the latter
60

| 1, is a sectional view |
through: the machine aforesaid, showing the |

T

dle movement of ]3‘1%1
diagram - showing the return needle move-

1 half of the first round in setting up the toe.:
TFig. 52, Sheet 3, shows the first and second -
courses of set-up stitches as produced by the
‘needle movements which are represented by.
Figs. 4 and 5, Sheet 2. TFig. 6, Sheet 2,15 a
diagram showing the needle movement in

I to the needles is cmilsle-d to assume by the nee- 5 5.
4. Fig.5,Sheet 2,158 .

beginning the heel of a stockingor the hike.
Fig. 7, Sheet 2,is a diagram showing the re-

turn heel-needle movement next succeeding
that of Fig. 6 on the same row of needles as
in Fig. 6.  Fig.8, Sheet 2, is a diagram show-

ing a heel-needle movement similar to that m
Fig. 6, but on the opposite row of needles.
TFig. 9, Sheet 2, is a diagram showing a.heel- "~
| needle movement like that in Fig..7, but'6n =

o

| 10, Sheet 4,is a diagram showing a heel-nee-. .-

dle movement of which the reversing-needle .
is. dropped. out of action on one row of the -
needles.  Fig. 11, Sheet 4,1s a diagram show-. .

ing a heel-needle movement in which the re- 8o

versing-needle is dropped out of action on the

row opposite to that in which the dropping

out occurs in Fig. 10. Fig. 12, Sheet 4,1s a

diagram representing as having been brought
‘into operation the needle which in Fig. 10.1s
‘dropped.  Figs. 12% and 12°, Sheet 3, are dia-
orams of portjons of widened kmit fabric,
| showing the results produced in the fabric by

the needle movements which are represented

in Figs. 6,7, 8, 9, 10, and 11. - Fig: 13, Sheet,
4, is a diagram showing the edge needle ol

9 5 -

the row opposite that in which the widening

‘occurs. brought into ‘operation simultane- '
ously with. the new widening-needle. Figs.
95

132 Sheet, 5,.is a diagram of a portion of
| -widened knitfabric inthe productionof which
the needle movement illustrated in Fig. 13 1s
| utilized. _Figs. 14 and 15, Sheet 4, are dia-"
grams .showing other movements of the nee-
dles Torwidening. = TFigs. 15%, Sheet 5,1s a dia--
[ gram showing portion of a widened fabric in'

100

the. production of which the needle-move-

-

Fig. 19%,

ments of Figs. 14 and 15 are utilized. Figs.
‘16 to 19, Sheet 6, are diagrams showing nee-

dle. movements - for setting uE “TFig. 19%, 105
Sheet 5, is a diagram showing the position of .

ortions of a tu:

bular fabric resulting from t}]):le' needle move- -

.
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Sheet 6, are diagrams showing another nee-

‘dle movement used in widening. Mig. 212,
Sheet 5, is a diagramof a portion of widened |
fabric produced by the needle movements of

Figs. 20 and 21. Figs. 22 and 23, Sheet 7,
are diagrams on the orde: of developments
on a plane of the main pattern elements of
the two pattern-cylinders, Fig. 22 showing
the sald pattern elements of one cylinder, and

- Fig. 23 showing those of the other cyhnder.

Having reference to the drawings, 1n Figs.

1, 2, and 3, Sheet 1, C C are the two needle-

" beds of the machine, and « 1s the narrow slot

20

-projecting above the general level of the nee-~

between the inner edges of the said needle-
beds, across which slot the needles work -and
down through which the article being pro-
duced passes as 1t 1s knit. E represents the

"needles, and F the needle-actuating jacks,.
‘both arranged in the slots-of the needle-beds

and the needles being loosely connected: to
the jacks, which latter have lugs b normally

- dle-bed into position to be engaged and op-

25, | _
- . upon the lower sides of the cam-bars G @,
which reciprocate endwise in a. direction at
richt angles to the jacks and impart the nec--
essary reciprocating motion to the jacksand | .
‘through the latter to the needles.

30

35

. 40

45

erated by the needle-actuating cams G’ G?

_ , - Fig. 5
shows only the jacks, needle-actuating cams,
and cam-bars at one side of ‘the machine.
The lower ends of the needté-jacks rest in

slotted seats in the rocking levers H, which |

correspond in number to the number of nee-
dles. The jacks at each side of the machine
are pivotally mounted upon a rod D', so as to

- be capable of a rocking or tilting movement.
Such movement of the said levers H gives a,

vertical movement to the needle-jacks, 4nd

-according to the direction in which the levers

H are swung either raises their lugs b above
the needle-beds into the range of action of the

needle-cams, as shown in Fig. 1, or depresses |
them below the upper surfaces of the needle-
‘beds and out of such range of action, as

- shown in Fig. 3. This capacity for rocking

50

55

60

-movement possessed by the levers H pro-

vides for enabling any number of needles to
be thrown into or out of action individually.
The adjustment or shift of the levers H is
caused automatically by two pattern-cylin-
ders I, one on each side of the machine, (only
one of which is'shown,) the periphery of each

pattern-cylinder being wrought into eleva- |-
tions and depressions that operate upon the
two feet ¢ ¢’ of each rocking lever H to give to.
~ the respective rocking levers the necessary |

movement. The levers H, respectively, are
bent or offset laterally, so that the feet ¢ ¢’ of

. each of the said levers rest in different ver-

tical parallel planesupon two adjoining differ-

. ent’ peripheral sections of the corresponding
- pattern-cylinder. Thuseachotfthesaidlevers |

819,407

ments of Figs. 16 to 19. Figs. 20 and 21, | H 'is moved positively in one direction 6§

through the interaction of one set of projec-

tions on the pattern-cylinder with one foot,
and i1s moved positively in the other direction
through the interaction of the adjoining set

of projections on the pattern-cylinder with

the other .foot. As in my Letters Patent

aforesaid, each pattern-cylinder is ir ade of a

series of rings or disks, which are cut upon
their peripheries with notches and elevations

' corresponding to the desired . pattern, these
‘Tings or disks being made 1n pairs, one ring

-

70

or disk of each pair being the complement of

the other, and each pair of rings constituting

corresponding needle.. Inthediagramsofthe
two. pattern-cylinders which are given 1n

- Figs. 22 and 23, Sheet 7, I have represented

‘the pattern for one rocking lever H and its

80

only the acting portions of the main cylinder

or disk of each pair of pattern rings or disks,

the supplemental ring or disk of each pair
which forms the complement of that one
which ig shown being omitted in order to sim-
plify the drawings. The cams attached to
the under side of each cam-bar G are double
cams, which are adapted to project and re-

00

turn the needles at each single stroke of the

needle-cam bars. . - - _
some kinds of work 1t 1s neces-

In knittin

sary that only a single (instead of a double) -

action of the cam should take place. Thus
in knitting tubular goods the needles on one

side must be advanced and retracted by the

forward movement of the needle cam-shde,
and then the needles upon the other side ad-

vanced and retracted by the return of the

sald slide, the first set of needles remaiming
ﬁiescent during the said return stroke. For
this mode of action the cams which advance
or project the needles are made movable into
and out of operative position, so asto enable

95

100

105

them to be lifted out of position for engage-

ment with the lugs of the needle-jacks, ds in
Fig. 2, at every alternate stroke.

scribed in my patent aforesaid. o
~ P represents the. presser-hooks,which hold
the fabric down in the slot . These rise and

‘descend with every movement of the needles

and are actuated by the presser-hook-actu-
ating cam-bars R, the latter being operated

‘in manner shown and described in the Let-

ters Patent aforesaid.

'
L |

The means
‘of controlling the action of the cams and lift- .
ing and lowering them is shcwn and de-

110

I15

The remaining features of constructionand -

‘the mode of operation of the machine are in

general as set forth in my patent aforesaid.

- Imasmuch as every needle in the machine
is eontrolled by a pattern, it follows that a
oreat range of combinations of movements
may be made for the purpose of knitting'dif-
ferent articles. A few of the sald combina-
tions embodying features of the present in-
vention will now be described. In this de-

120

125
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and 23, Sheet 7, showing the main pattern-
elements of the two pattern-cylinders: As

I have already stated herein, in Figs. 22 and

23 1 have represented -only -the acting edge-
portions of the main ring or disk of each pair

of rings or disks of- the respectivé pattern-

cylinders, the supplemental or complemental
ring or disk of each pair being omitted in-
-order to simplify the drawings. In Fi%

1

the order of sequénce of the successive

- ot elevations and depressions of the pattern

tively in each figure;and the lines

is from left to right,’in Fig. 23 from right to
left. - The sald lines are numbered consecu-

-

- corresponding portions of both rows of nee-

.20

dles are utilized, the first ““step’’ or row of

indicators of each pattern-cylinder, the same"

being designated 1 1 in Figs. 22 and- 23, re-

spectively, acting to cause the' needles of both

rows to be thrown forward simultaneously
to take the yarn, as indicated in Fig. 4, Sheet

2, and the yarn being taken by all of the said .

- needles 1n the first passage-of the yarn-car-

20

rier across them, thereby producing what

may be termed the “first course.”  The po- |
sition: of the yarn in the: said first: course is |
lustrated-' diagrammatically by Fig. 42,

Sheet 3. In the return-passage alternate

 needles of thoseé which were operated in the

40

50

first course are left out of action on both rows

of negdles, the intermediaté needles of both
rows being knit, asindicated in Fig. 5, Sheet
2, finishing the second course or first round.

The steps 2, 2- of the pattern-cylinders con-
- trol the action of the needles during this
- movement. - The result in- the fabric is
shown by the diagram Tig. 5°, Sheet 3. I
~ regard this manner of setting up and closing: |

the toe. of the stocking or the like as better

T
-

- than-that which usually is-adopted in prac-

tice. ~ It has been the practice-heretofore in

starting ‘the knitting by closing the toe to

place the yarn in the first-course upon all of
the neédles which are-denominated “ setting-

up’’ needles and then to knit all the needles:
on each side on which' there-are loops be-
fore widening. This operation makes a thin

- set-up line and causes a severe strain upon

55

‘the yarn which is first placed upon the nee-:
~ dles. "Bothof these drawbacks or-disadvan-.
- tages are relieved by 'my plan of closing the

toe and setting up the knitting. * The toe is

now ready to be widened ‘by the needle:

~ ‘movements, which will be considered later.

6o

To knit the heel of a stocking or the like, I
preferto knit a part of one row of needles, as
.CD’ to CD7of the CD:row (see Fig. 6, Sheet

2)-during the passage of the yarn-carrier in

one direction and in the return movement
(see Fig. 7) to drop meedle CD? and to knit
CD?% called the “‘reversing-needle,”” and- all

22
nes

| _ g which act
Inunison bear the samenumerals. . =
~To set up the toe of a stocking or the like,

 sioa07

!

]

liric, as distin

—— .

scription I shall refe;' to the “d-ia,gra,msFigs‘ﬁ 22 1 the other 'needl.es tO'-aIid"'iﬁCIUding CD’. The
-| knitting 1s then crossed over to the AB row =
and needles: AB’ to AB” are knit, as in Fig.

g

65

-
]

8. On the return movement needle AB7,

Iig. 9, 1s omitted and needles- AB’ to ABS

are knit. “The knitting is then crossed over
to the CD row again, and a series of needles

70

differing from the former one is knit, the last

needle knit in the passage from left to right

being dropped on the return-passage. Steps
5 to 13 of the respective pattern-cylinders,
Figs. 22 and 23, control during these move-
ments. - In this procedure no two connected
‘rows of switches or courses are of the same

75

length, the return course being uniformly

one needle shorter than the outgoing course,

short of the last row knit, the fourth course,

like the second, being one needle less than

the former course. The result of this pro-

cedure 1s illustrated in Figs. 12% and 12°,
‘Sheet 3. IR
- When the knitting course ends in the fab-
inguished from the edge of the fab-

tic, or end of a needle-row, the first needle in
the return course—for instance, the needle

- , %o
and the third row of stitches on either side
-should stop, preferably, at least one needle -

GO

CD® of Fig. 7, Sheet 2, and AB¢.of Fig. 9,

same sheet—1s called the # reversing-needle.” . .
| WhBIl it?is.necéssa{ry toknlt 3-313.7&'-1'6V31'Si11g—r'- .
| needle in either row of needles, the said nee-
~dle 1s dropped, as indicated by Fig. 10, Sheet
4, 1n the case of needle CD?, and two or more
stitches, preferably, are knit beyond it, after
which the same return movement that has
-already been described is made on that row.

The same action is réepeated on the AB row of
needles when needle AB® is dropped and knit

h

past, Fig. 11, Sheet 4, and the return move-

‘ment is made as above stated. A repetition

of these movementsin the proper order forms

a well-shaped heel which is free from eyelet-
“holes and which may be knit without other .

935

100

105

appliances than . the regular needle move--

1 »

mentsrequire. . o
e fabric, asin the toe, heel, and.
leg of the stocking, when the knitting is be-

To widen the
gun at the toe, three different combinations
ent circumstances, are capable of being util-

ized either separately or conjointly, as now
will be explained. . In Fig. 12 the needles of

of needle movements, available under differ-

110 -

115

the CD row are all meant to be .operative

from needle CD’ to:needle CD*, and on the
AB row the needles from AB’ to AB!°, Fig.
13 shows all of the neéedles of the CD row ex-

120

ffgt CD* dropped out of action, and needle
B, which 1s the needle to be brought into.

action for the purpose of widening, is actu-

ated in such manner that needle CD! takes

the yarn between needles: AB!*.and AB! 125
eyelet-hole which otherwise  would be made

by the widening-needle. The result in-the
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fabric is shown by Fig. 132, Sheet 5. Steps
17 t0 19, Figs. 22 and 23, of the pattern~cylin-

~ ders control in these movements. ‘The nee-

~ would otherwise be made by the widenin%-
‘needle. le

- IO

dle which is brought into action from thenee-
dle-row opposite to that containing the
widening-needle may be called the “closing-
needle,”’ because it closes the eyelet-hole that
_ When it is desired to widen a need

on the CD row, then the edge needle on the

'AB side on which there is-fabric is in like
manner advanced, so as to ebgage with the |

| fzam between the needle which already has a

£5

oop upon it and the needle of the CD row

which 1s to be added to the operative serles

" to effect the widening, all the other needles
of the AB row being 1nactive. This manner
of widening may be used in giving shape to

~ the toe, heel, or leg, or wherever widening at

20

‘the edge of the fabric is required.

‘In Fig. 14, Sheet 4, needles CD’ to CD'° are

- shown s operative, the last one being a
~ widening-needle.. In Fig. 15, Sheet 4, in the
. next round the needle CD* is dropped out of

x25

. F

30 result in the fabric is illustrated by Fig. 15%,

o -
. L ]
-
LR ]

35

~ ecable to all parallel-row-knitting machines
a pat-

.40

action and the needle CD* is knit.  The nee-
dle CD*° is left inactive one .or Imore rounds

* and then is knit regularly. This movement

of the needles operates to.close the eyelet-
holes which otherwise would be formed. The

Sheet 5. Steps 21 to 24, Figs.-22 and 23,.0f
the pattern-eylinders control in these move-

ments. The same processis repeated for the

side AB, and alternately one side and then

the ather is widened, -as.desired. This man-

ner of widening the fabric may be employed
advantageously in some cases and 1s appl-

where the needles are controllable by
tern mechanism. _—
"To set up the fabric

for either flat web or

=
4

open tubular knitting, it is desirable for the

45

50
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L

50

>y

first round to cause alternate needles in the

respective rows to take the yarn as shown by

Figs. 16 and 17, Sheet 6, and in the second

round to cause the needles which were active

during the first course or round to remain in- .
active, bringing the intermediate needles into
action, as-shown by Figs. 18.and 19 of Sheet
This sets up a fabric that will not ravel
o. The result in the fab-
‘ric is shown in Fig. 192, Steps 25 and 26 ot
the pattern-cylinders contro during these

from the beginning.

moevements.

Another needle movement a _pli_c&bie n

widening is shown in Figs. 20 and 21, Sheet 6.
In Fig. 20 the needle CD? is shown inactive,
the needle CD* and .others to the right of the

same heing in operation. In Fig. 21 the nee-
dle CD? is brought into action for the purpose

- of widening, and needle CD* is dropped-out.of

action, needle CD? being knit, while needle
CD¢ is dropped out -of action, CD’, &c., being

[

© 819,407

and third needles, beginning with the widen- 65 |

ing-needle, are dropped out of .action, while

inactive needles CD* and CD*® are called ‘‘re-

the second .and fourth needles are knit. The -

lieving-needles,” because by throwing them

out-of action less strain devolves on the yarn
in the process.of widening.
fabric .of the procedure ilustrated by Kigs.
20 and 21 is shown in Fig. 21*, Sheet 5. Steps

The result in the

70

29 t0 32 of the pattern-cylinders.control dur- -

ing these movements. | o
:W hat I claim as my invention,.and desire

to secure by Letters Patent, Is—
1. The combination of twoe raws of needles

‘and controlling pattern deviges to .operate

a-part-of both rows of needlesin the first pas-
sage of the yarn-carrier across them, and to
es in the return-passage le aving the others
inactive, whereby to set up.and elose the fae
of hose, substantially as described. . -
2. The combination of two rows of needles,
and needle-controlling. pattern devices to

in the first passage of the yarn-cartier, -drop-

ping uniformly the last needle knit in the re-

75

30

gfiamte only each alternate one of said nee-

knit - heel portion of hose integrally by op-
erating only a part of the needlesin enerow
90

turn movement of the yarn-carrier, and uni-

formly leaving the ‘reversing-needle’’ inac-

tive when it is knit past, whereby & heél is -

knit integrally by making successive stitch-

rows of unequal length without the “eyelet- -

holes”” otherwise made where reversing is

95

done in the fabric-with the needles: drawm

down, substantially as described: -

" 3. The combination of two rows of negcles,

100
and needle-controlling pattern devicesto op- -
erate each alternate needle of .one row in.the

first passage of the yarn-carrier and in-like

manner .each alternate needle in the -.other

row in the return-passage of the yarn-carrier,

‘the others being 1nactive, and in the second

round to leave the first set of operating-nee-

105

dles inactive and.operate the other set, where- =

rows of needles, substantially as set forth.

4. The combination of rows of needles, and

two needle-controlling pattern devices where-
by when the fabricis to be widened & new nee-

by the fabric is set up with a.selvage on bath -

110

dle is brought into action.on one row and the -

edge needle of the other row js operated at
the same time, .all the others being inactive,

‘whereby the yarn is engaged ‘by said single

needle between the fabric:and the new widen-

ing is closed, substantially as specified.
5. The

115

ing-needle and knit into the other row and
‘the “‘eyelet-hole’” otherwise made 1n widen-

120

ombination.of two rows of needles, -

and needle-controlling patterns so formed

that ‘when the fabric 1s to be widened a mew
needle is brought into action at the edge .of
the fabric and given thie yarn onece and then

dropped out-of action remaining inactive dur-

125

knit. It wall be seen in Fig. 21 that the first | Ing-one-or more rounds while another needle



‘81940_7' - S B

0uts1de of said needle is brought into eetlen mdemng—needle are drepped eut of ectmn

‘thereby knitting over or past the first widen- | whereby the strain on the yarn in the opera- 1o
~ ing-needle, substantially as specified. | tion of mdemng 1S reduced, substentle y as:

6. The combination of two rows of needles set forth. '

5 and needle-controlling patterns so formed WILLIAM WORTH BURSON

that when a needle is widened the first ad- |- Wltnesses .

joining needle on which there is already a Wu. E. HINCHLIFF
~ stitch, as elso the third needle from said | H D. EASTMAN
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