No. 673,163. ‘Patented Apr. 30, 190I.

G. EICHENLAUB.
KNITTING MACHINE.

| (Application filed Feb. 26, 1900.) o
(No Model.) | | | 2 Shests—Sheot I.

g 1.

] ) -
| b4 ) -1
! . i

il gliil
I i
. | A
_i —— 50 3 _1'5
- 16 L
N 7
ﬁ‘g I
o 0 149 4 \ 29
2o ( a
2 .
. 2 For 2| |; I |
J1— . - ’ =0
j . 0, = !E.url'. _.ia
L7 zs - LU |
. _ =R
3z - ' <
= 758 - 38
. - 14
Flcy. 4 '
>4 36 20 |
40
1 O\ 21 Tl B - 21
0 edidel ==
33 | -
10

[ [

%\.H"—.

~ :mhl
|

° A

—_—

IF-'
R s

an ¥
----
‘I
e -
r

b
bt

ARLF L L
Tt gl i
. F 1)
-
L
|-.-

!

B SN

3 a "
4 INVENTOR

Scehordai b
T

_ o | ~ ATTORNEY

THE NGARRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.




-

No. 673,163. Patented Apr. 30, 190,

G. EICHENLAUB.
KNITTING MACHINE.

(Application filed Feb. 26. 1900.)

(No Model.) 2 Sheets—Shest 2

_Z’(.?. o8
: 4
6' .
d 5
A
| - /
f 748
a7 1 e g B
mmi pamal S
A ' : 16 17 2 i —/3
I Az
29 T -
. 520 4O | _
roy's 7 4
37
I ,_ —
" , R =— P
- 35 =0
I b7 X g O = =——
| = e
- |
oy =3 -,,:5;‘ = i
& 0 o b
_Zf,’tﬁ.é'. .

INVENTOR
ot Nolas,
ATTORNEY

v

WITNESSES :

TREC NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C, -




EO

5

20

25

20

35

40

- UNITED STATES

PATENT OFFICE.

GEORGE EICHENLAUB, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO

KNITTING-MACHINE.

- —
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- Application filed February 26, 1900, Serial No. 6,445, (No model.) |

Be it known that I, GEORGE EICHENLAUB,
a citizen of the United States, residing in the
city and county of Philadelphia, in the State
of Pennsylvania, have invented certain new
and useful Improvements in Knitting - Ma-
chines, of which the following is a full, clear,
and exact description, reference being had to
the accompanying drawings, forming a part
of this specification. o o

The object of my invention is to provide a

simple and efficient mechanism whereby the

needles of a knitting-machine may be oper-
ated and controlled to produce a lace or open
work effect in a predetermined part or parts

of the knitted web, and thereby enable the

formation of a variety of novel patterns or de-
signs in the fabric and for other purposes.
The invention is applicable either to circu-

lar or tostraight knitting machines, but more

especially to that class of the former wherein
fashioning mechanism is employed for ren-
dering certain needles active and inactive in
respect to the knitting-cams in the formation
of the heel and toe parts of stockings.

The invention is herein shown and de-

seribed in connection with that type of circu-

lar machines wherein needles are rendered
active and inactive by shifting the same ra-
dially toward and from the path of the knit-

‘ting - cams, the particular machine selected
‘being that illustrated in Letters Patent of the

United States No. 538,518, dated April 30,
1895, to which reference may be had.

 In the drawings, Figure 1 is a sectional ele-

vation of a portion of a knitting-machine em-

bodying my invention. Fig. 2 is a similar

elevation at right angles to Fig. 1, the pattern

‘mechanism being omitted. KHig. 3 is a per-

spective of the main and supplemental seg-

‘ment for controlling the ‘‘back” needles.
Fig. 4 is a sectional detail thereof, including

a pair of needle-shifting levers. Fig. 5 is a
sectional detail of the slide-plate and imme-
diate connections for controlling the opera-

~ tion of the supplemental segment. Fig. 6 is

a diagram of the ‘‘ back-half ” needles.
1 designates the main frame; 2, a bed or

bracket thereon; 3, the needle-cylinder, sup-

ported by the latter, and 4 the needles, fitted

in the peripheral grooves of said c¢ylinder, so

 as to be radially as well as longitudinally
| movable therein. ' o o
- 5 is a stationary ring surrounding the nee-
dle-eylinder, and 6 is the rotatable cam-cyl-
inder, supported by said ring. The cam-cyl-
inder carries the usual knitting - cams, by
means of which the needles when in active

provided with an eneircling gear-ring 7, with
the teeth of which coacts a gear 8 on the up-

the latter being equipped with a bevel-gear
10, which coacts with a similar gear 11 on the
driving-shaft 12. On the latter shaft is a

on an underlying shaft 15, such spur-wheel
in the said patented machine being connected
with certain mechanism for imparting a re-
ciprocating movement to the cam-cylinder
during the knitting of the heel or the toe of a
stocking. It is of course unnecessary herein
to show or describe suech reciprocating mech-
anism.

- The particular needles illustrated are those
technically termed the ¢‘back-half,” which
are rendered inactive in respect to the knit-
ting-cams preparatory to the reciprocating
operation, but which needles, in fact, while
in operation effect the knitting of the entire
front portion of the stocking. The lowerde-
pending extensions of the needle-shanks are
fitted to the up-projecting slotted members of
bell-crank levers 16, to the end that by oscil-
lating the latter on their fulera the said
needles shall be shifted radially into and out
of action relative to the knitting-cams. In
the said patented machine the horizontal
members of these crank-levers were fitted to
a grooved segment 17, by the vertical recip-
rocation of which the levers and needles were
controlled. Inthe presentconstruction, how-
ever, certain needles are omitted, while the
levers of certain other needles are constructed
to engage the groove of a supplemental seg-
ment 18, imposed on the main segment, where-
by when such supplemental segment is inde-
pendently raised and lowered only those le-
vers connected therewith are actuated to et-
fect the production of open or lace work in
the body of the fabric. In Fig. 6 of the draw-
| ings the back needles are indicated in sets

per end of a vertical shaft 9, the lower end of

pinion 13, which gears with a spur-wheel 14

55

position are reciprocated. This cylinder is
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of foﬂr,‘ a,which are those connected with the |

mainsegment,and interspersedsingle needles
b, which are those. connected with the sup-

plementad segment, the latter needles being
separated from the adjacent sets by spaces

b', from which needlesareomitted. Of course.
the order in which the said needles are ar-

ranged may be varied to meet particular re-
guirements. The arrangement of needlesin
sets and the actuation thereof for the general
purpose mentioned are old. Besides, bhe sup-

- plemental segment for rendering certain nee-

e

dles active and inactive in the said patented
machine was employed prior to my invention,
the sald segment being carried by a frame

comprisinginits cons‘oruomon rods 19, passing

freely through orifices in the lower seﬂ*ment

S0 as to be reclplocable vertically without |
affecting the latter, and being eonnected at
their lower ends bya, Cr oss-bam 20, held yield- |

ingly depressed by retra,ctmﬂ'-sprmﬂ's 21, se-
cured thereto and to the main frame. One
part of my invention comprehends a some-

- what Speelﬁe construction and organization
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of devices whereby the said supplemental
ring is efectively controlled for the produc-

tion of the open or lace work portion or por-

tions of the web, while another feature per-
tains, broadly, to mechanism whereby the
needles em ployed in the formation of the open

or lace work effect may be operated to pro- |

duce plam or regular work at predetermined
intervals in the knitting operation, and there-

ects
with open and regular work in alternation,

as well as the produetion of a fabric which

not only 1s more durable and less liable teo
ravelthan one with a continuousseriesof rows
of lacework throughoutits length, but, among
other advanta,ﬂ'es may be more expedltlously
applied to the pomtb of the ‘‘looper” in the
closing of the usual toe-gap.

Referu_nﬂ' to the novel features of my in-

vention, 22 1s a longitudinally-movable plate-

arranged on the under side of the cross-bar
20-and maintained in a normal position by a
retracting-spring 20%, secured thereto and to
the bar. 'This plate is secured to the bar by
pin-and-slot connections 23 or other suitable
means and 1s connected by means of a link
24 with one arm of a bell-crank lever 25, ful-
crumed on a lug or bracket 26 on the main
frame,

1n opposition to the stress of the spring 202

In the presentinstance the shaft carrying the
sprocket-wheel 29 for the pattern-chainis pro-
vided with a ratchet-wheel 30, with which co-.
acts a pawl 31 on the upper end of a vibra-:
tory lever 32, the latter being connected by a
link 83 with a radius-bar 34, which is in turn.

eccentrically connected Wlth bhe gear-wheel
14 by a link 36.

The other arm of the lever extends
in proximity to an intermittently - movable
pattern-chain 27, provided with suitably-lo-
cated high links 28, which at predetermined
times abut against and raise such arm, and:
thereby eftect the retraction of the slide-plate.

\

‘Span the inactive needles.

673,163

T'he forward end of the slide-plate is bifur-
cated and is adapted when in its normal po-
sition to embrace a stud 37, depending from

the cross-bar 20. At the same time the lower

face of the slide-plate is in contact, or nearly

so, with the upper socketed end of a vertical

_rod 38, into which said pin freely extends.

The lower end of this rod is pivoted to one
end of a rock-lever 39, fulerumed to a bracket
39% on the main fmme, the other end of the
lever extending in close relation to a seg-
mental cam 40 on the face of the gear- wheel
14, whereby during the rotation of said wheel
the lever is oscillated and the rod 38 verti-

-cally reciprocated. When the lever-arm is
‘bearing against the periphery of the cam, said

arm is held in depressed position and the rod
38 is perforce raised. If at this period the
bifurcated end of the slide-plate 22 be be-
tween the rod and the cross-bar, said plate,

| and therewith the bar, with its connected Seg-

ment 18, will be corr eSpondm gly raised in op-

pOSlthD to the retracting-springs 21, in which

case the series of needles enﬂ'aﬂ'ed with the
segment will be in inactive pOSIt.lon and 1in
consequenee the threads in the successive
courses of the fabric being knit will loosely
W hen, however
the open space of the cam 40 reaches the
lever-arm, the latter, being free, will permit
the rod and its eonuectmns to resume their
normal or depressed position, in which case
the said needles will be rendered active, and
in the knitting of the next succeeding course
the stitches formed thereby will tie towethel
the intervening loose threads, and thus pPro-
duce the deswed lace effect in the fabric.

It will be obvious that when the slide-plate
22 18 retracted from the upper end of the rod
33 the cross- bar, with its connectlons, will
remain in the down position even though
the arm of lever 39 be engaged with the cam
40 and the rod 38 be thereby raised and that
in consequence the machine will proceed with
the knitting of regnlar work with all the nee-
dles in a,etlon Hence by properly locating
the high links 28 on the pattern-chain the
Sllde-plate may be retracted at certain times
and for certain periods, so as to produce
courses of plain work in alternation with the
open - work courses or in any other desired
order. | | |

-Inasmuch as the length of the segmental
cam on the face of the wheel 14 determines
the number of courses produced before the
inactive needles are moved into operative po-
sition for and during the production of the
lacework: effect, I preferably detachably se-

cure such cam to the wheel by screws 41 or

the like, whereby one cam may be readily re-

‘moved and another, either larger or smaller,

substituted therefor as occasion may require.
I claim—
1. In a kmtbmg-machme the combination
with the needle-support, its needles, the cam-
carrier and its knitting-cams, of a reciproca-

;twe frame ~operative connections between
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~ the same and certain needles whereby the lat-
ter may be rendered active and inactive in re-
spect to the knitting-cams, a rock-lever, op-
erative connections between the same and
said frame, a wheel, actuating mechanism
therefor, and a cam on the face of said wheel
_for'aetua,ting the said lever during the rota-
tion of the wheel, substantially as deseribed.
2. In a knitting-machine, the combination
with the needle-support, its needles, the cam-
carrier and its knitting-cams, of a reciproca-
tive frame, operative connections. between
- the same end certain needles whereby the lat-
ter may be rendered active and inactive in re-
spect to the knitting-cams, a rock-lever, op-
erative connections bebween the same and

said frame, a wheel, its shaft, a detachable

cam on said wheel for aetuating said lever,

“and means for driving said wheel, substan-

tially as desecribed.

3. In a circular-knitting machine ha,vmﬂ'
therein a circular series ef latech-needles, the
combination with means for throwing the
‘““hack half” of said needles out of and into
operation preparatory to and upon the com-
pletion of reciprocating work, respectively;
mechanism for rendering certain of said
~ “back needles” active and idle at predeter-
mined intervals during the produection of tu-
bular work, and means for automatically ren-

dering such mechanism inoperative for pre-

seribed periods during the production of tu-
bular work substantially as deseribed.

4. In a knitting-machine, the combination
with the needle- support. its needles, the cam-
carrier and its cams, of a reciprocative frame,
operative connections between the same and
- ¢ertain needles whereby the latter may be ren-
dered active and inactive in respect to the
said cams, mechanism for operating said
frame, and means for periodically rendering
such mechanism operative and inoperative
in respect to said frame, substantially as de-
scribed.

5. In a knitting-machine, the combination
with the needle-support, its needles, the cam-
carrier and its cams, of a reelproeetwe frame,
operative connections between the same and
certain needles whereby the latter may beren-
dered active and inactive in respect to the
said cams, a rock-lever, a rod pivoted thereto
and adapted to ecoact with said frame, a cam
for actuating said lever, means for support-
ing and operating the cam, and means where-

by sald rod may be rendered active and 1n- |-

active in respect to the said frame, substan-
tially as described.
6. In a kmttmw—maehme, the combination

3

with the needle-sipport, its needles, the cam-
earrier, its cams, and means for rendering the

‘““back-half” needles active and inactive at

certain times, such means including a device
forin dependen tly rendering a number of such
needles active and mectwe in respect to the
said cams, a reciprocative support for sald
device, meehamsm for operating sald sup-
port, a,nd means for throwing such mechan-
ism into and out of operation in respect to the
support at predetermined intervals, substan-
tially as deseribed.

7. In a knitting-machine, the combination

with the needle-support, its needles, the cam-

carrier and its cams, of ar eeiproeatinn’ frame,
operative connections between the same and
certain needles whereby the latter may be
shifted into and out of operative position rela-
tive to the said cams, mechanism for actuat-
ing said frame, a movable member between
eueh mechanism and the frame, a pattern
mechanism, and connections between the
same and said member, substantially as de-
scribed.

8. In a knitting-machine, the eombmatwn
with the needle-support, its needles, the cam-
carrier and its cams, of a recipr eeative frame,
operative conneemons between the same a,nd
certain needles whereby the latter may be
shifted into and out of operative position in
respect to the said cams, a vertically-recip-
rocative member to actuate said frame, means
for reciprocating said member, a Shde afford-
ing a movable eonneetlen between sald rod
e,nd frame, a pattern mechanism, and oper-
ative connections between the same and said
slide, substantially as described.

9. In a knitting-machine, the combination
with the needle- support its needles, the cam-
carrier and itscams, of a reelpmeetwe frame,
operative conneetlons between the same and
certain needles, whereby the latter may be
shifted into a,ud out of operative position in
respect to the knitting-cams, a vertically-re-
ciprocative rod having a Slldme* connection
with said frame, a 1ever Lonneeted with said
rod, cam mechanism for actuating said lever,
a shde movable to and from the upper end of
said rod, a pattern mechanism, and operative
eonneetlons between the same and said slide,
substantially as described. |

In testimony whereof I have her eunto af-
fixed my signature in the presenee of two sub-

seribing w1tnesees |
GEORGE FIOHENLAUB

Witnesses:
‘WiLLiaMm T. BUCK,
ANDREW V. GROUPE.
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