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UNITED STATES

PaTeEnT OFFICE.

EMIL J. FRANCK, OF PHILADELPI—IIA, PENNSYLVANIA.

KNITTING-MACHINE.

- SPECIFICATION forming part of Letters Patent No. 500,121, dated June 27, 1893. .

Application filed July 23,1892, Serial No, 441,059,

(No model.)

To all whom it may concern:

Be it known that I, EMIL JOHN FRANCK, a
civizen of the Umted States, residing at the

city of Philadelphia, in the county of Phila-
- delphia and State of Pennsylvania, have in-

vented certain new and useful Improvements
in I{nitting-Machines, of which the followmﬂ'
1S a SPECIﬁC&tIOH

My invention relates to kniftting machines
and more particularly to so called circular
knitting machines of the type commonly em-
ployed in the manufacture of hosiery,under-
wear and other similar articles.

It is. well known that the respective meshes
or stitches of a knitted web-are formed or fab-
ricated upon a knitting machine by the re-

ciprocation of a series of needles i in the direc- |

tion of their lengths. Hitherto a successive
movement of the needles has been attained

by the employment of needle, swing, stitch
‘These cams formed a curved |
channel through which the bits or hubs of the

and otherecams.

needles were caused to travel either by the

‘movement of the support that carried the nee-

dles or by the movement of the support that
carried the ecams. In either case the friction

- between the needle bits or hubs and the

30

-the needles were constrained to move in the

35

40

RO

channel of the cams tended to cause the nee-
dies to be shifted sidewise. Such sidewise
movement of the needles was prevented and

direction of their length by the presence of
rods or bars that constituted the side walls of
the needle grooves. Howeverin practice this
sidewise thrust of the needles due to the fric-
tion that existed between the cams and the
needle bits, produced considerable strain and
pressure both upon the shanks of the needles
and npon the bars orrods forming the grooves
in which the needles worked. This strain
and pressure caused the shanks of the needles
and the bars or rods to be rapidly worn,
abraded and otherwise injured. Such inju-
ries rendered the needle cylinder useless ina
very short time by causing the needles to
work out of alignment, thus producing or fab-
ricating a more or less defective fabriec or
web. In practicecomparatively large or wide

bars or rods were employed in order to with-

stand the sidewisethrust or strain of the nee-
dles due to the action of the cams upon the

needle bits or hubs. IHowever, the employ-
ment oi such bars or rods necessitated the
spacing of the needles at considerable dis-
tances apart, so that the meshes or stitches of
the finished fabric were coarse or large.

The principal objects of my invention are
first, to obviate the above mentioned defects
and disadvantages and to provide a knitting
machine in which the needles are not sub-
jected to a sidewise thrust or strain and con-
sequently may bespaced nearer together than
was heretofore possible; second, to provide

| simple, efficient and durable means for auto-

matically throwing certain of the needles out

- of and 1nto Upemtwn at predetermined inter-

vals in order to effect the narrowing, widen-
ing or other shaping of the tube, web or fab-
ric; and third, to construct and arrange the

‘parts of the machine for operation in such
manner that the heels of hosiery fabricated

thereon are comparatively wide and full.

. In a cirecular knitting machine embodying
features of my invention the required rise
and fall of theneedles isattained by the axial

reciprocation of the respective sections that
comprise a sectional needle cylinder.

nection with the sectiondlneedle eylinder use
may be made of automatic mechanism for

throwing one of the sections of theneedle cyl-

inder out of and into action, and of devices
for attaching and detaching the fashioning

55
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In con-

8o

needles to or from the continuously operated

- section or sections of the needle eylinder in

order to effect the requisite widening, narrow-

ing or other shaping of the web or fabriec.
My invention comprises a knitting machine

provided with needles and a sectional needle

cylinder for operating said needies. -
My invention further comprises a knitting

machine provided with needles, a sectlona,l
needle cylinder for operating Smd needles,
and devices for throwing one of the Seetions
of the needle cylinder out of action.

My invention further comprises a knitting

machine provided with needles, a sectional
needle-cylinder for operating said needles,
devices fordetachably connecting the needles
and cylinder and mechanism for automati-
cally actuating, reversing and releasing said
members to effect the widening and narrow-

ing of the fabric or web; and my invention

go
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further comprises the improvements in knit-
‘hereinafter deSGribed and

ting machines
elalmed

The nature, scope and characterlstle fea-
tures of my invention will be more fully un-
derstood from the following description taken

in-connection with the. aecompanymg draw-
‘ings forming part hereof; and in which—

Figure 1, is a side elevatlon of a knitting
machine embodyinn' features of my inven-
tion.

ing the gear wheel in dotted lines in order to
expose certain other of the working parts to
view. TFig.

acceessories.
in section showing the sinker-head removed

in " order to illuStra"',te ‘the needle cylinder,

strippers and their accessories.: Fig. 6 18 a

-diagrammatie view showing ‘the needles de-

tachably connected with the sectional needle
cylinder and divided. into two sets, whereof
one has long and the other short bits or hubs.

Fig. 7,18 a: vertical sectional view of the front
‘portion of the needle ¢ylinder stripper mech- |
‘anism and sinker-head drawn to an enlarged
‘scaleand takenontheline7—7,0f Figs.4and 5.

- If1g.. 8,18 a view of a sector of the sinker-head,

- showmg means for ad;]ustmg the throw of thej
Fig. 9, is a vertical sectional
view of the right hand portion of the needle

35

- a stripper.
on the line 10-——10', ‘of Iig.

40
“having short bits; and Fig.

sinker-cam.

cylinder, and sinker-head taken on the line

0—9, of Figs. 4 and 5,and showing an instep
| needle .;md a section of thering for operating
Fig.10,1s avertwal section taken
6 and showing an:

elevation of one of the detachable needles

tive view 1illustrating dlawmmmatleally the

- manner in which. the stitches are cempleted
-~and thrown off.

frame of the m-achine.

In the drawings thestandards ¢ and o/, tie-
rods a? and bed- plate a®, constitute the main-
The bed-plate a?, is

- provided with a circular depending flange-or
- rim a% that supports a second cireular flan ge

or rim ¢’ disposed concentrically in reepeet

1o the ﬂange or rim a* through the interven-

tion:of aslotted ring or annulus ab,

~dle eylinder is divided ax:ally 1nto sections;
in the present instance, into ‘two sections b

- and the spaces thus formed between the sec--
6o

and b’,that are adapted to work upward and
---downward between the rims or flanges a*and

In practice the needle cylinder is divided
by means of a widesaw or other cutting tool,

tions b and ¥, are filled up with. feathers b?

~and ¥, dove-talled or otherwise secured to-the

“inner rim or flangea’.

These feathers.b?and

- b%, not.only serve as guides for-the sections b

~and b/, but also constitute the side walls of
certain of the needle-grooves . that would oth-
~erwise be unduly cut away during the. opera-

1310[1 of dwxdmg the needle cyhnder
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Fig. 2, isan elevation of the right hand |
end of the maehlne illustrated in Flg. 1,,.8show-.

3,18 an elevation of the left hand
end of the machine illustrated in Fig. 1. : Fig.
4,18 a top or plan view of the sinker- head |
| smker—bars, thread-carrier, needles and their
Fig. 5,1s a r-*slmlla,r view partly

| -elosmg and opening the needles.
| 'ent instance the needles d, Fig. 9,are provided

with:hubs d’, that are mserted into apertures
‘drilled or otherwise formed in an oft-set por-
- tmn 0% of the needle cylinder. .

11, is a perspec-

The nee-
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¢, is a circular sinker- bed or frame carried

above the bed-plate a® by means of curved

posts ¢’, and provided with radlal slots ¢? in
whleh the sinker-bars ¢® work. -

I'
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!, isasinker-gear mounted upon the smker -

bed or framec,and revolubly connected there-

with by means of a ring ¢’, engaging the un- -

der side of the smker-fra,mecand detachably

of serews cb. The emker-weer c‘* carries a

connected with the sinker-gear ¢, by means

thread carrier ¢’, and is prewded upon its un-

projections ¢ on the smker-bare c3, and thus
causes the sinker-bars to be 1'empmeated in
the direction of their length.

‘The needles may be' pI‘OVlded with latches

or spring beards and are carried by the re-

spective sections of theneedle-cylinder. The

connected with the sectional needle eylinder.

Moreover, all the needles are guided by means
of slots a7, cut or-otherwise formed in the flar--
ing or trumpet-shaped upper portion of the -

rim a’ and co-operate with the rim ¢!, of the
smker-frame that serves as a presser-ring in

d? is a curved- segmental plate or ring se-

der side with a cam groove c%, that engages .

needles that-are always in operation are pref-
“erably clamped to place,whereas the fashion-
ing needles, 2. e. the needles that are some-

“times: thrown out of action, are detachably

'9e

‘Inthe pres-

8o

95
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eured to the needle-cylmder by means of

sorews d°, and provided with a. corrugated

leather covered face d!,adapted to engage the

needles d, and clamp the same to plaee.

The need]es d,are always in operation and

or ring -

e, 'ig. 7. are the fabhlomng needles, that is,

the. needleb which -are sometimes thrown out
These faehlonmg needieseare pro-
‘vided with bits or ‘hubs ¢’, and with curved
extremities e*,which eonstltue a spring catch
for detaehably engaging a curved segmental -
ring or plate d° secured to the needle-cylin-

of action.

der “"The needles e,care- mounted in needle

‘Referring now to I’lrrs. 4 and 5, the instep

‘needles comprise a group f, of 1‘1g1d needles

d; the heel needles comprise a group f’, of

similar needles; and the: fashioning needles
‘comprise groupq f%and 13, of the detdehable
| needlese.
detachable needles is-: espeemlly adapted for
the production of hosieryand is advantageous
‘in-that the formation of - unnecessary needle
grooves ¢€° in the needle-eylinder is avoided.
However, if preferred, the needles of the ma- -
chine may be detaehab]y connected with the

This arrangement of the fast and

grooves ¢% cub or otherwise formed in the
-needle-eylmder and. adapted for their recep-
f'tlon |

needle-cylmder as shewn in Figs. 6 and 10,

105

IIO

[I5

-a'_'._ 'i..:-!'.'
.-: "r":'_.'l 111'

‘when worn out or otherwise injured may be
-removed and replaced by new needles by the
‘simple operation of removing the curved plate

120
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In such case the bits or hubs ¢4, Figs. 6 and | theintervention of suitable mechanism, a pre-

TO

20

30

35

40

45
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10, of the heel and instep needles f’ and f,
are shorter than the bits or hubs of the fash-
ioning needles f2and f3, (thelatter being omit-
ted in Fig. 6,) and the ring d*, extends around
the respective sections of the needle cylinder
into position for engaging all the needles.

g and g’ are strippers adapted to be shifted

into range of the bits or hubs €/, of the fash-

ioning needles in order to detach the same
from the needle cylinder, and out of range of
the bits or hubs ¢’,inorder to permit the fash-
ioning needles to rise and fall with the nee-
dle-cylinder. T

h and I/, are carriages provided with pe-
ripheral racks h*and #® and afforded arange

‘of travel in ways h* cut or otherwise formed

in the top surface of the bed-plate a*.

15, are screws inserted into the under side
of the carriages N and h/, and having their
shanks adapted to work in curved slots h°,
cut or otherwise formed in the bed-plate a’,
in order to prevent accidental displacement
of the carriages in an upward direction.

h7, are dish-shaped spring washers nter-
nosed between the heads of the screws /2°, and
the under side of the bed-plate ¢°, in order to
prevent accidental movementof the carriages
h and /. | |

I8, is a buffer projecting upward from the
bed-plate ¢ into position for limiting the
range of travel of the carriages. The upper
faces of the carriages i and I/, are provided
with curved ways /%, in which lips g7, project-
ing from the under side of the strippers ¢ and
g’, are adapted to work.

The strippers g and ¢’, are provided with
slots ¢3, adapted for the reception of spiral
springs s, having one of their respective ex-
tremities connected with the strippers g and
g’, by means of screws g% and having the
other of their extremities connected with the
carriages h and R/, by means of screws h".
These springs s, are retained to place by cover
plates ¢°, and afford means for permitting the
carriages h and I/, to advance for a short
distance, while the strippers g and ¢’, remain
at rest. This is important because it some-
times happens that the strippers collide with
the side portion of a fashioning needle bit or

" hub by reason of the improper timing of the

55
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operations of the machine. Insuch case the
spring s, yields and the stripper remains at
rest while the carriage is advanced, so that
the fashioning needle bit or hub is not broken,
Subsequently the

bent or otherwise injured.
needle bit is removed out of range of the
stripper by the further operation of the ma-
chine, whereupon the spring s, causes the
stripper to be again shifted in position for
passing over and holding down the bits or
hubs of the succeeding fashioning needles.
In fabricating a circular web or tube, the
sections b and b’, of the needle-¢cylinder, are
alternately lifted and depressed, and the
thread ecarrier ¢, and sinker-cam ¢’; are re-

volved continuouslyin one direction through |

ferred form of which will be hereinafter de-
seribed. These movements are timed in such
manner that asthe thread carrier approaches
the outside needle of the section b, the same
is elevated into position for permitting the
yarn or thread to be laid under the spring
beard of said needle, as shown at B. The

70
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sinker-bar corresponding to said needle is

drawn outward from the center of the needle

cylinder during the insertion of the thread

or yarn beneath the spring beard thereof,
as shown at B’, and is subsequently thrust
forward toward the center of the cylinder,
as shown at B’ and B? and thus engages the
yarn or thread and pushes the same inward
past the needle to form the stitch, it being un-
derstood that the sinker bar holds the thread
or yvarn in such position while the thread is

being laid onto the rest of the needlesthat are

carried by the section . As the thread car-

rier approaches the center needles of the sec-

tion b, as shown at B’, the latter is constantly
being elevated, the thread is being inserfed
beneath the spring beards of the needles, and

80

00

the sinker bars appertaining to the needles

are projected forward toward the center of
the needle eylinder one after another and as
soon as the thread has been laid onto the
needles to which they appertain. After the

thread carrier passes the center of the section

b, and while it is approaching the opposite
extremity thereof, the section 0, is being de-
pressed as shown at B%. During the depres-

100

sion of the section b, the thread is laid onto

the remaining needles thereof and is pushed
inward toward the center of the cylinder and
held in such position, by means of the sinker

bars, as shown at B? which for this purpose, -

are successivelyoperated in the manner here-
inabove described. The thread carrier and

104

sinker bars then lay the thread or yarn onto

the needles of the section &/, in precisely the
manner above described with reference to the
section b.

While the thread or yarn is being

I1Q

1aid onto the needles of the section b, the sec-

tion ’, is depressed with the result that the
spring beards of the needles carried thereby
are closed by contacting with the periphery
of the rim ¢!°, of the sinker-bed ¢, as shown
at B3, in precisely the same manner as they
would be closed by a presser ring, so that the
thread is drawn by means of the closed beards
over the fingers af, and through the loops of
the previously formed course of stitches of
the web as shown at B4 and these loops escape
over the closed spring beards as at 13°. The
repitition of the above described operations
results in the production of a knitted tube,
which is held down by means of fingers a®
and which is fed away from the machine
through the interior of the needle cylinder.
The size of the stiteches or meshes of this web

may be increased or diminished by adjusting.

the throw of the sinker-bars ¢®. This result
is attained by making the operative portion
cit, of the sinker-cam ¢% adjustable radiallyin
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- respect to the center of the sinker-gear ct

~For this purpose the portion ¢'% of the gear

~ that carries the operative part c!l, of the
~sinker-cam c% is made separate and is af-
forded a range of movement in a

or otherwise formed in the sinker-gear.

The machine illustrated in the drawings is

especially arranged for the production of

hosiery and is provided with Seventy-two nee-
dles, whereof thirty comprise the instep nee- -

‘been found
slot ¢*, cut.

pointed out by means of various types of
‘mechanism. However,a deseription will now

be given of one.type of mechanism that has
practically efficient for such pur-

poses.

2 and 7/, are positively driven pulleys,

adapted to work in a suitable slot eut or oth-

erwise formed in the ring af.

P, is an eccentric strap _projvid'ed with a
socket [4 T - .

70

¢, is a plate rigidly connected with the | whereof.one ¢, is of larger diameter than the
portion ¢, of the gear c*, and adapted to rest | other ', in order to impart two different rates 75
upon the portions of the gear that are adja- | of speed to the machine. The pulley, serves
cent to the slot ¢, o to drive the machine at a comparatively high
c®, are set-screws having theirshanks work- | rate of speed during the formation of a tubu-
ing in slots in the plate ¢!, in such manner | lar web, and the pulley 4/, serves to drive the :
‘that the same may be adjusted backward or | machine at a comparatively slow rate of speed 8o
forward and then clamped-to place. The during the operations of widening and nar-
thread-carrier ¢, is also connected with the rowing a flat web. -
- portion ¢®, of the gear, ¢!, and consequently J, is the main driving shaft of the machine
18 maintained in proper position in respect | and is revolubly supported in bearings 4/, car-
tothe operative portion ¢’ of the sinker-cam. | ried by the standards a. and a’. This shaft s .
- The portions of the sinker-cam ¢, that are J, 18 provided with one tight pulley 42 and
contiguous to the open extremitiesof the oper- | with two loose pulleys 7®and 74 -
~ative portion ¢!! thereof, are slightly expanded | 42, is a belt appertaining to the pulley 7, and
-as at ¢’ in order to avoid the presentation of | adapted to normally ride on the loose pulley
sharp corners and insure the free passage of | 5. This belt 73, may be shifted onto the tight go
‘the projections of the sinker-bars ¢, through | pulley 7% and in such case serves to drive the
the groove of the sinker-cam. - main shaft j, at a comparatively high rate of
In knitting a flat web, one section b/, 0f the speed. It may be remarked that the pulley
needle-cylinder is permitted to rise and fall | t, is provided with a flange 4%, that serves to
and the other section b, is thrown out of ac- prevent the belt from running off the same 05
tion. The sinker-gear c¢*, is then caused to | when it is in engagement with the tight pul-
- oscillate first in one direction and then'in the fleys~ L
other, in order to cause the thread-carrier ¢’y | 1% is a belt appertaining to the pulley 2/,
to present the thread backward and forward | and adapted to normally ride on the loose
to the needles of the section ¥’, and also to pulley 7% This belt 74, may be Shifted onto, 100
~cause the sinker-bars ¢? to properly press the the tight pulley 7% and in such case serves to
thread under the spring-beards of the same. | drive the main shaft j, at a comparatively low
The flat web may be narrowed by shifting the | rate of speed. R | -
strippers g and ¢’, toward the left in Fig. 5, ~  k, is a counter-shaft revolubly supported in
‘into position for passing above the hubs or | bearings %/, carried by the standard a’, and rog
-bits ¢/, of the needles ¢, as shown in Fig.7,s0 | by a bracket %2, depending from the rim or
that when the section &', rises such needles | flange a’, of the bed-plate a®. This counter-
~are prevented from rising with it, and are shaft %, carries a gear-wheel %3, that meshes
‘consequently held out of action. The strip- | with and drives the sinker-gear ¢t It has
pers g and g’, may be gradually shifted to- | been stated that when both the sections b and 170
ward the left with an intermittent motion,in | &’, of the needle-cylinder are in operation,
- which case the web is gradually narrowed. thesinker-gear ¢f, makescomplete revolutions
- The web may be widened out againto its full | and that when only the section {’, is in opera-
-or normal width by shifting the strippers g | tion the sinker-gear c%, is reciprocated back-
and g’, toward the right in Fig. 5, thus releas- ward and forward. These results are accom- 115
ing the bits or hubs ¢’, of the needles and plished by means of the following parts:
‘permitting the curved portions e? thereof, to L, 1saneccentrickeyed or otherwise secured
~engage the ring d°, as shown by dotted lines | to the main shafty. o
in Fig. 7, whereby the needles are permitted | U, is a socket pivotally attached to a lug /3,
to rise and fall with the section »’. = that is connected with the section &', and 120

- dles f, twelve the heel needles £/, and fifteen P, is a link having its respective extremi- 12;
each of the sets f? and f3 of fashioning nee- | ties provided with threads of opposite pitech
dles, so that forty-two needles are avallable | adapted to engage corresponding threads in
for fabricating the heel portions of the hos- | the sockets I’ and /%, so that the section b/, of

- lery, whereby the formation of full and wide-| the cylinder may be adjusted. upward or
heel portions is insured. S ‘downward by the simple operation of turning 130

~ The sections b and b’, of the needle cylin-
der, the sinker-gear ¢!, and carriages % and
', may be automatically operated and con-

- trolled . in substantially the manner above

the link /5 in one direction or the other as

may be required. = -

IS isa jalm-ﬁut-ffor' -léékihg ‘the link -Zi--to'
‘place in its socket. . 7.
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The eccentric [, serves to continuously litt
and depress-the section b/, of the needle-cyl-
inder, which is advantageousbecause some of
the needles of the section b’, are in operation
during the formation of a tube and also of a

shaped fiat web.

m, is a sleeve revolubly mounted upon the

main shaft 7, and provided with a sprocket-

wheel m/, and an eccentric m* The eccen-
tric m?, actuates the section b, of the needle-
cylinder through the instrumentality of an ad-
justable link and its accessories which are ex-
actly similar to the link and accessories of
the eccentric /, and whieh are consequently
designated by the same reference letters.

k%, is a sprocket wheel revolubly mounted

- on the counter-shafi k.

20
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- m?3,is a sprocket-chain engaging thesprock-
et-wheels &£* and m/.
n and 7/, are friction-clutches respectively

‘splined to the shafts 7 and /& and adapted to

engage the sleeve m, and sprocket-wheel /7,

in order to cause the rotary motion of the

shaft 7, to impart a reciprocating movement
to the section b, of the needlo-cylinder and a
rotary motion to the counter-shaft k. The
rotation of the counter-shaft £, causes the
gear k%, to drive the sinker-gear ¢*, and with
it the thread-carrier ¢, around the needles of
the machine, with the result that a knitted

-tube is produced in the manner hereinabove

indicated. -

0, is a sleeve revolubly mounted upon the
shaft 7,and provided with an eccentric o’ and
a tappet-arm o°. | B |

k%, is a pinion revolubly mounted upon the
shaft &, and provided with cireular side plates
or flanges i’ | |

0% is an arm connected at one extremity
thereof by means of a strap o%, with the ec-
centric o/, and provided at the other extrem-
ity with a slot ¢° for the reception of the pin-
ion /°.

0%, is a rack cut or otherwise formed upon

one of the interior walls of the slot 0° and
~adapted to mesh with the pinion A°

o', are lips adapted to ride on the circular
side plates or flanges %% in order to guide the
upper end of the arm o¢° and to insure the
proper clearance between the teeth of the
rack of, and of the pinion- %°. ,

P, is a ring afforded a range of reciprocat-
ing motion in suitable ways p’, cut or other-

- wise formed upon the upper surface of the

55

- bo

65

bed-plate a°.

p?, are screws connected with the bed-plate
a®, and working in slots p? inthe ring p,in or-
der to prevent the same from being accident-
ally lifted upward. | | |

»*and p®, are pawls pivotally connected with -

the under side of the ring p, and adapted to
work in slots pf% cut or otherwise formed for
theirreceptionin the bed-platea®.

teeth p” and pf adapted to mesh with the
teeth of the peripheral racks of the carriages
I and R/, so that when the ring p, is recipro-

]

]

The pawls |
p* and 9%, are provided respectively with two

|

cated ba,ek ward and forward, theteeth p* may

the left in Fig. 5, and the teeth p° mayserve
to shift the carriages Nn and i/, toward the
riecht in said figure. - |

g, is a tappet-rod centrally pivoted to the
right hand standard ¢’, and having one ex-
tremity thereof bifurcated and provided with

0

serve to shift the carriages /i and i/, toward

75

rollers disposed in range of the tappet-arm o? .

and having the other extremity thereof lo-

cated between pins p° projecting radially

from the periphery of the ring p.
When the clutches n and 7’ are shifted
into engagement with thesleeveo, and pinion

30

k5 the sleeve m, and sprocket wheel k% are

thrown out of action, and the rotary motion

of the shaft j, causes the rock-shaft %, to be

oscillated first in one direction and then in

the other through the intervention of the arm

0%, and its accessories,and also causes the ring

», to be oscillated backward and forward

through the intervention of the tappet-rod q.

It is to be understood that the section 0, of

the needle-cylinder is thrown out of action
by the release of the sleeve m. Under these
circumstances the section b’, of the needle-

gc

cylinder, is impelled upward and downward;

the sinker-gear c¢%, and thread-carrier c¢', are
oscillated backward and forward, and the
ring p, and pawls p! and p’, are also oscillated
backward and forward, and these movements
of the above mentioned parts are adapted to
effect the production of a flat knitted web.
This web may be narrowed by turuning the
pawls p* and p° into position for permitting
the teeth p7, to drive the carriages h and 7/,
toward the left in Fig. 5, whereby the strip-
pers ¢ and g’, are caused to engage the bits
or hubs of the groups f? and f3 of the fash-
ioning needles and thus throw the latter out
of action. These fashioning needles may be

95
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again thrown into action in order to permit

of the widening-of the web by shifting the
pawls p* and p? into position for permitting
the teeth P8 to drive the carriages i and A/,

| and strippers ¢g and ¢’, in a reverse direction,

i. e. toward the right in Fig.5. The position
of the pawls p* and p°, is controlled by means
of arms r and 7/, carried by a frame-work 79,
afforded a range of sliding movement in suit-
able bearings 7% carried by the under surface
and edges of tha bed-plate a’. The position
of the clutches n and n’, frame-work 7°, and
belts 7* and 7%, and consequently the speed of

I1O0

115

120

the machine and character of the resultant

product are automatically controlled through

the instrumentality of suitable mechanism,

of which a preferred type will now be de-
scribed. | |

t, is a rod afforded a range of end play in
suitable bearings ¢/, formed in the standards
a and a’. _ | o

1w and ', are levers centrally pivoted to
suitable brackets carried by the right hand
standard o', Fig. 1, and having .one of their
extremities connected with therod?, by means
of slotted econnections, and having the other

125
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of their extremities adapted re‘spectitrely to | and 5 to drive the carriages h and &/, and

~ simultaneously shift the clutches n and n' in | strippers g and ¢’, toward the right or leftin '

S - N o "-'l;hﬁtsamediI’EGtiGH.ﬁjiéz;:-'__;.;:._--j;;_-j.é;;_;iFig_j55,;3,35;ma,y_be;requiped_;;_5.;;5;;:;:;;;_:._:7;0_.::
. & # isabeltshipper carried by the other end { Y, 1s acam carried by the ratchet-wheel w,
~ F 5 oftherod{ and adapted to bring the belts<* [ and adapted ‘to shift the rod ¢, toward. the
right or left in Fig. 1, through the instrumen- i
| tality of a cam-lever z, pivotally connected, =
- ward the right in Fig. 1, the belt ¢ drives the | with a bracket 2/, carried by the standard a, 75
' ~of the machine and connected with the rod ¢, TEEEE
by a slotted connection 3. S
. Inasmuch as substantially all of the work- =~
ing parts are located between the standards =
a and o’ it follows that the machine presents 8o
an exceedingly neat and compaet appearance.
‘For the sake of a further explanationof =
‘my invention, a deseription will now be given

D R and ¢* successively into engagement with the
. . . tightpulleyj& When the rod¢, is shifted to-

shaft 5, at a comparatively high rate of speed,
~and the shaftyj, operates the sectionsb and b’,
. of the needle-cylinder, and the sinker-gear ¢t,

- in such manner that a tube is rapidly knit.

~§ When the rod ¢, is shifted toward the left, the |

‘belt ¢, drives the shaft j, at a comparatively
low rate of speed and the shaft 4, operates the |

- Bection b', of the needle cylinder, reciprocates en
- the sinker-gear ¢* and. its accessories, and | of the mode of operation of the hereinabove o
--------- ‘causes the strippers g and ¢’, to throw fash- | described machine in the production.. of 85
- loning needles into or out of operation, with | hosiery, but it must be borne in mind thata
20 the result that a flat web is fabricated and | '
.............. Sh&ped' _ | | | . ;.
- It may be remarked that the belts 22 and
1 %% are both brought onto the loose pulleys be- |
.} ftoreeither of them can be brought into en-

may be advantageously employed in the pro-
~duction of other articles. = |

25 gagement with:the tight pullevs 72, whereby |
- undue shoeks and jars that might arise from |

. & . asudden reversal of the direction of motion
- -} of the countershaft k, and parts conneeted |
- therewith, are avoided: =~ . |

| 39 v isa pattern-chain ;fe;ed—wlfneelf:re..vi)_l:ub]y.; Q

- mounted upon a stud v’, carried by the left- | pulleys. Itistobeunderstood that theratch-
--------------------- hand standard g, in Fig. .~~~ | et-wheel w, and- ring p, are at rest and that .
- % is a dish-shaped spring washer for pre- | the pattern chain feed wheel v, is in motion. 100
‘venting retrograde motion of the pattern- | Upon the completion of the leg portion of the
chain wheel v. ' " stocking, the pattern-chain .z, advances the

' % is aspring controlled pawl actuated by | ratchet wheel 10, into-gear with the pawl w’,

‘whereby the ratchet-wheel w), is continnously
advanced. This motion of theratchet-wheel 105
| w, and cam y, causes the rod ¢, to be shifted
toward the left in Fig. 1, with the following
results:—The belt 3, is shifted onto the loose

I an eccentrie v, keyed to the shaft 7, and
..} . adapted to rotate the pattern-chain feed-
| wheel with a positive continuous motion.
40w, Is a ratchet-wheel revolubly mounted

- upon the stud 2’. - : |

“w’, is a spring controlled -p'awl édapted to

‘mesh with the teeth of the ratchet-wheel w,
and to work in peripheral recesses 1?* therein,

-so that the ratchet-wheel w, is driven forward
by the pawl w’, until the latter falls into one
of the recesses w? whereupon the ratchet-

wheel comes to rect. | D

&, 18 a pattern-chain carried by a suitable
drum connected with the feed-wheel v, and
provided with sidewise projecting pins «,
adapted to contact with suitable projections
1° on the inner face of the ratchet-wheel w,

in order to rotate the latter and thus bring-

the pawl w’, out of the recesses into engage-
- ment with the teeth of the ratchet-wheel, so
- that the ratchet-wheel 2, is advanced for a

certain distance, then permitted 1o come to

rest, and then advanced again.

wt, are wedge-shaped pieces projecting

from the respective faces of the ratchet-wheel
w, into range of pins 74, depending from the
frame-work 7°, These wedge-shaped pieces
w!, by contacting with one or the other of the

‘the pins 74, serve to shift the frame-work 7,

-and with it the forks » and 7/, in one direc-

tion or the other, thus causing the pawls p*

‘pulley 7% and the belt 4%, is shifted onto the

tight-pulley 7° thesprocket-chain m3, and sec-
tion b, of the needle-cylinder are thrown out
of action, and the ring p, and sinker-gear ¢,

are oscillated backward and forward. Under

‘these circumstances a flat web destined to .-
~constitute the heel portion of the stocking is
{ formed. During the formation of the heel

portion of the stocking, one of the wedge-
shaped pieces w?% on the outer face of the

ratchet-wheel w, collides with its correspond-

ing pin 7%, and thus serves to shift the frame-.

‘work 7% toward the leftin Figs.1and 5, where-

by the teeth p% are brought into position for
driving the carriages 2 and 7/, and strippers
g and g’, alternately toward theleft in Fig. 5,
whereby a fashioning needle appertaining to
the group. f? is thrown out of action, then a

fashioning needle appertaining to the group
J% and so on, first throwing out a fashioning
‘needle on one side and then on the other at.

the formation-of each course of stitches, until

only the heel needles f’, remain in action.
The continued revolution. of the ratchet-

wheel w, causes a wedge-shaped piece %, on

-the inside face thereof: toshift the frame-work

11O
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72, toward the right in Fig. 5, whereby the |

- pawls p* and p°, are brought into position for

- permitting the teeth p°, todrive the carriages
“hand I/, and strippers g and ¢’, toward the

right in I‘lg 5, thus causing the fashioning

_needles to bereleased singly and successivel y,

first on onesideand then onthe other ateach

~courSse or row of stitches, until the web is

o
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brought out to its full width. 'The rod ¢, is
then shifted toward the left in Fig. 1, and the
pawl w’, works in another one of the periph-
eral recesses of the wheel w,s0 that the tubu-
lar foot portion of the stocking is formed in
substantially the same manner as the leg por-
tion thereof. “The toeportion of the stocking
18 then formed on the needles of the section
b’, of the needle-cylinder, which for this pur-
pose is permitted to operate by itself, the sec-
tion 0, of the needle-cylinder being thrown out
of action by the revolution of the wheel 2,
and 1n substantially the manner hereinabove

‘set forth 1n connection with the production

of the heel portion. The stocking may then

‘be removed and finished for use in any pre-

ferred manner.

It will be obvious tothose skilled in the art
to which my invention relates that modifica-
tions may be made in details of - construction
and arrangement without departing from the

spirit thereof. Hence my invention is not

limited to the exact construction and arrange-
ment of parts hereinabove set forth and illus-
trated in the accompanying drawings; but

Having thus described the nature and ob-
jects of my invention, what I claim as new,
and desire to secure by Letters. Patent, is—

1. In a knitting machine, needles, and a
sectional needle cylinder for operating said
needles, substantially as and for the purposes
set forth. |

2. A knitting machine provided with nee-
dles, a sectional needlecylinder for operating
said needles, and means for 1‘eeip1"ocatinfrthe
sections of said cylinder,substantially as dIlCl
for the purposes set forth.

3. A knitting machine provided with nee-
dles, a sectional needle cylinder for operating
said needles, and positively driven eccentrics
and link-work interposed between said eccen-
trics and thesections of theeylinder,substan-

tially as and for the purposes set forth.

4. A knitting machine provided with nee-
dles, a sectional needle cylinder for operating
sald needles, a positively driven shaft, and
means interposed between the shaft and sec-
tions of the eylinder for reciprocating the
latter, substantially as and for the purposes
set forth

5. In.a knitting machine, needles, two con-
centric rims forming ways, a sectional needle
cylinder working in said ways, and means for
actuating the sections of the needle ¢vlinder,

substantially as and for the purposes set forth. |

6. In a knitting machine, needles, two con-
centric rims forming ways, feathers project-
ing from one of smd rims, a sectional needle

evlmder working in said ways m]d between | dmte of Sdﬁld rims, means for lifting and de-:

said feathers, and means for actunating the
sections of the needle cylinder, Sub‘%tantmlly
as and for the purposes set forth.

7. In a knittineg machine, an exterior rim,

.an interior rim provided with guide slots, a

sectional needle eylinder intermediate of said
rims, means for reciprocating the sections of
the needle cylinder, and needles carried by
said sections and working in the guide slots

of the interior rim, substantially as and for

the purposes set forth.

8. In aknittineg machine, a sectional needle
cylinder, needles, a sectional ring for engag-
ing said needles, and means for reciprocating
the complemental sections of the eylinder and
ring, substantially as and for the purposes
set forth.

9. Inakuitting machine, a sectional needle

cylinderanditscon: plemental actuating mech-

anism, needles carried by the reqpeetwe Sec-
tions of the cylinder, sinkers, and a cam pro-
vided with an adjustable section for increas-
ing or diminishing the throw of the sinkers,
substantially as and for the purposes set forth.

10. In a knitting machine, a sectional nee-
dle eylinder and its comnplemental actuating
mechanism, needles carried by the respective
sections of the cylinder, sinkers, and means
for actuating the sinkers,substantially as and
for the puarposes set forth.

11. In a knitting machine, a sectional nee-
dle cylinder and its complemental actuating
mechanism, Splmcrbeard needles carried by
the respective sections of said ecylinder, a
sinker bed provided with a lip adapted to
serve as a presser ring for said needles, sink-
ers, and means for actuating said sinkers, sub-
stantially as and for the purposes set forth.

12. In a knitting machine, a sectional nee-
dle cylinder and 1ts complemental actuating
mechanism, spring-beard needles carried by
the respective sections of said cylinder and a
bed provided with a lip adapted to serve as a

presser ring for said needles, substantially as

and for the purposes set forth.

13. In a knitting machine, a sectional nee-
dle cylinder, needles provided with spring
catches for engaging the needle cylinder, and
means for actuatmﬂ the sections of the nee-
dle eylinder, Subatautlally as and for the pur-
poses set forth.

14. In a knitting machine, a Seetionfﬂ nee-
dle cylinder, means for alternately recipro-
cating the sections of said cylinder, a set of
needles earried by each of the sections of the
needle eylinder, and a thread carrieradapted
to co-operate with each set of needles, substan-
tially as and for the purposes set for’oh

15. A knitting machine comprising a sec-
tional needle cylinder, means for lifting and
depressing the sections of said cylinder, nee-
dles, a thread-carrier, sinkers, and means for
actuatingsaid sinkersand thread-carrier,sub-

‘stantially as and for the purposes set forth.

16. A knitting machine comprising concen-
tric rims, a sectlonal needle eylinder interme-
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_ pressing the sections of said ey]mder spring-

“beard needles, a thread-carrier, a presser,

- the needle cylinder, and needles. respeetwely |

IO

g

sinkers, and means-for actuating smd sinkers
and thread-carrier, subetantlally as and. for
the purposes set forth.

17. In a knitting machine, a eeetmual nee-

dle eylinder, means for aetuatmrr the sections

of said e;hnder, a sectional ring carried by

provided with bits and curved extremities for
engaging said ring, substantially as and for
the purposes set forth. |
18. In a knitting machine, a seetlenal nee-
dle cylinder,
the sections of said cylinder, and means for
lifting and depressing said sections,substan-
tm,lly as and for the purposes set; forth.
- 19. Inaknitting machine, needles provided

“with bits or hubs, a sectional needle cylinder

20

30

provided with apertures for the reception of

needle bits or hubs, a ring for clamping the
needles to place, and means for lifting and

depressing said sections, substantially as and

for the purposes set forth.

20. In a knitting machine, a sectional nee-
dle cylinder provld ed withaperturesforthe re-
ception of needle bits or hubs, a ring provided
with a corrugated leather covered face for
clamping said needles, and meauns for lifting

and depressing said seetlons, eubetanuelly as

and for the purposes set forth.

21. In a knitting machine, a sectlonal nee-

dle cylinder, needles carried by the respective

~sections of said eylinder, mechanism for act-

35

4.0

uating the sectionsof the cylinder, and means
for throwm# the actuating mechanism of one

of said sectmns out of a,ctmn substantially as
and for the purposes set forth,

22. In a knitting machine, a sectional nee-
dle cylinder, needles carried by therespective

sections of said cylinder, a thread-carrier, de-

vices for rotating and reciprocating said
thread carrier, mechamsm for actuating the

. sections of the cylinder,and means for throw-

s

55

60

1ng the ectuatlnw meehanlsm ef one of the |
Seetlone out of . a,ctmn and for reversing . the
direction of motion of the thread- -carrier, sub- |

stantially as and for the purposes set forth.
. 23. In a knitting machine, a sectional nee-
dle eylinder, needles carried by the respective

sections of said cylinder, mechanism for act-
uating the sections of the eylinder, means for

throwmrr one.of said sections out of action, a

revoluble sinker-head provided with sinkers

and a thread-carrier, and means for rotating
and oscillating said smker head, substantlally
as and for the purposes set forth, . |
24. In a knitting machine, a sectional nee-
dle cylinder, needlee a positively driven shaft
link-motions 1nte1*posed between said shaft

and the respective sections of the eylinder,

and means for throwing the link-motion ap-
pertaining to one of emd sections out of ac-
tion, substantially as and for the pu rpo.aes set
--forth -

225, In a knitting machme, a sectional nee-

~dle eylinder, need_les a positivelydriven shaft,
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| an eccentric keyed to said shaft and adapted

to operate one section of said eylinder, an ec-
centric loose on said shaft and adapted to op-

‘erate the other section of said cylinder, and a

clutch for connectmg and disconnecting said
loose eccentric and shaft, substantially as ..rmd
for the purposes set forth,

26. In a knitting machine, a bectlonal nee- °

dle cylinder, needles, a main shaft, link mo-

70

tions interposed between the shaft and the -

respective sections of the eylinder, means for
throwing one of the link-motions out of ac-
tion, high and low speed power appliances,
and a shipper for controlling the power ap-

8o

pliances and actuating the means for throw-

ing the last-mentioned link-motion outof ae-

twn, substantmlly as and forthe purpnees get
forth.

27. In a kmttmu' maehme, a sectional nee-

dle eylinder, needlee, a main shaft, link-mo-

tions interp_esed between said shaft and the

respective sections of the cylinder, means for

throwing the link-motion appertainingto one
of said sections out of action, and power ap-
pliances for driving said shaft at high and
low

rates of speed, substantmllv as and for

the purposes set forth. |
28. In a knitting maehme, a sectmnal nee-

dle cylinder, needles, a main shaft, link-work
interposed between the sections of the cylin-
der and main shaft, one tight and two loose
pulleys on said shaft, high and low speed
belts and their complemental driving pulleys,
‘and a shipper for shifting said belts :and
throwing the link-work appertaining to one

Qo

100

of the sections of the peedle cylinder out of

action, substantially as end fer the purposes

| set forth

105

29. In a knitting: ma,ehme, 2 sectmnal nee-

dle cylinder, needles, a main-shaft, link-work

interposed between: the sections of the cylin-

der and main-shaft, one tight and two loose

pulleys on said- shaft high-and low speed

belts and their eemplemental driving pulleys,

ITO

a - shipper for shifting said belts and throw-..
mn' the link-work appertammn‘ to onesection

of the needle eylinder out of aection, and

‘means automatically actuating said shipper,
-substentmlly as end for the purposes set
forth. |

1:1'5'

30, In a kmttmff machlne, two concentrle |

rims and a eletted_ ring forming ways, a sec-
tional needle cylinder working in_said ways,
lugs connected with the respective sections
of said cylinder and working in the slots of -

raid ring, a positively driven shaft and link-

work operated by the shaft and connected
with the lugs, substantla,lly a8 fmd for the

purposes set forth.

120

125

31. In a knitting machme, a sectlonal nee-

dle. cyhnder, needles,a positively.driven shaft,

eccentrics on said shaft, links interposed be-—
tween the eccentrics and the sections of the

130

needle cylinder, and a clutch for throwing -

one of said eccentries out of action, substan-

tially as and for.the purposes set forth. -

32..In a k111tt111rr maehme, a sectional. nee-
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~dle cylinder, needles, a positivelydriven shaft,

actuating mechanism interposed between said
shaft and the respective sections of the nee-
dle cylinder, a clutch for throwing the actu-
ating mechanism of one of the sections of the
cylinder out of gear, a shipper for shifting
sald cluteh, a cam-wheel for actuating said
shipper, and mechanisin interposed between
said shaft and cam-wheel for:intermittently

rotating the latter, eubetantlally as and for

the purposes set forth.

23. In a kmttmﬂ'_maehl_ne,- a sectional nee-
dle eylinder,needles,a positively driven shaft,
actuating meehamem interposed between Sdld
shaft a,nd the respective sections of the nee-
dle eylinder, a shipper for throwing the actu-

“atinz mechanism of one of the sections of the
cylinder out of gear, a cam-wheel for actuat-

ing said shipper, and mechanism interposed
between said shaft and cam-wheel for inter-
mittently rotating the latter, substdntlally as
and for the purposes set for th

34. In a knitting machine, a sectional nee-

dle-cylinder, needles a positivelydriven shaft,

actuating meehanism interposed between eaid
shaft and the respective sections -of the nee-
dle-cylinder, a cluteh for throwing the actu-
ating mechanism of one of the sections of the
cylinder out of gear, a shipper for shifting
said cluteh, a ratchet-wheel provided with a
cam for operating said shipper, a pawl driven
by said shaft and adapted to mesh with the
teeth of said ratchet-wheel and to work in pe-
ripheral recesses therein and a pattern-chain
and its complemental feed mechanism for
intermittently shifting the ratchet-wheel to
bring said pawl into engagement with the
teeth thereof, substantially as and for the
purposes set forth

35. In a knitting maehme, a sectional nee-
dle-eylinder, needlee a positively driven main
shaft, actuating meehanism_- interposed be-
tween the sections of the cylinder and said
main-shaft, a shipper for throwing the actu-
ating mechamsm appertaining to one of the
sections out of gear, a ratchet-wheel provided
with a cam for oper a,tinn' said shipper, a pawl
actuated by the main Shaft and adapted to

mesh with the teeth of said ratchet-wheel and

to work in peripheral recesses, and a pattern-
chain and its complemental feed mechanism
for intermittently rotating said ratchet-wheel
to cause the engagement of sald pawl with the
teeth thereof, substantially as and forsthe
purposes set forth. |

36. In a knitting machine, a.sectional nee-
dle eylinder and 1te complemental operating
mechanism, needles tending to engage the

needle eyhndel and means fer pr eventmn* the

tain of said needles; substantially as and for

‘the purposes set forth.

38. In a knitting machine, a sectional nee-
dle ¢ylinder, mechanism: for continuously op-
erating one of the sections of said cylinderand
forintermittently operating the other section
thereof, fashioning needles detachably con-

nected with the contmuouely operated sec-
tion, needles applied to theothersection, and

means forengaging and releasing the fashwn-

ing needles to throw the same mte and out of
aetmn substantially as and for the purposes
set’ fmth

39. In a knitting machine, a sectional nee-

dlecylinder,meansfor continuouslyoperating

a certain section of said cylinder, fashioning
needles tending to engage portions of the con-

tinuously oper&ted seetlon needles.interme-

diate of :the fashioning needles and means for

restraining and releaeiu'n* the f&shioninw nee-
dles, su_bstemtmlly as and for the purposes set

forth.
40. In a knitting machine, a sectional nee-

“dle eylinder, mechanism foroperating the sec-
i tions of said e¢ylinder, needles tending to en-

gage said sections, and a stripper for engag-

ing the bits or hubs of certainof said needles,
substantially asand forthe purposesset forth.

41. Inaknitting machine, a sectional needle
cylinder, mechanism for operating the sec-
tions of said cylinder, two sets of needles nor-
mally carried by said sections and provided
respectively with long and short bits or hubs,
and a stripper for engaging the long bits or
hubs, substantially as an(l f01 the. purposee

set forth.
- 42, In a knitting maehme, a.sectional nee-
dle cylinder, means foroperating the sections

of said cylinder, fashioning needles having

spring-catches for engaging the needle-cyl-
inder, and a stripper for engaging and - re-
leasing the fashioning needles, substantially
as and for the purposes set forth.

43. In a knitting machine, a sectional nee-
dle cylinder,means for continuously operating
one of the sections of -said needle cylinder, g
thread-carrier and mechanism for reciprocat-
ing the thread-carrier in respect to the nee-
dlesof the continuously operated section, sub-
stantially as and for the purposes set forth. .

44, In a knitting machine, needles, a sec-
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tional needle cylinder, means for continu-

ously operating one of the sections of said eyl-
inder, a thread-carrier, a counter-shaff, miter
coearing interposed between the counter-shaft
and thread-carrier, and means for reciprocat-
ing said eounter-shaft substantially asand for
the purposes set forth

45. In a knitting machine, needles, a sec-

engagement of certain of said needles, sub- | tional needle cyhnder means foreontmuously

stantially as and for the purposes set forth.
37. In a knitting machine, a sectional nee-
dlecylinder, meehanism for operating the sec-
tions of said cylinder, devices for throwing
one of said sections out of operation, needles
tending to engage the needle cylinder, and
means For preventing the engagement of cer-

l

operating one of the sections of said eylinder,

a thread-carrier, a counter-shaft, miter gear-

ing interposed between the eounter shafb and
thlead carrier, a positively driven shaft,
sprocket gearing interposed between said
shafts, an arm prowded with a rack and os-

120

125

130

cillated by the positively driven shaft, a pin-
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ion on the counter-ehefb engaging said arm,
and means for throwing the spr oeket-ﬂ'earlng
and arm out of and into action, substantially
as and for the purposes set forth..

46. In a knitting machine, needles, a sec-

tional needle cylinder, means for continuously

operating one of the sections of said cylinder,

a sinker-head and its accessories, a counter-
shaft, gearing interposed between the coun-

ter-shaft and sinker head, a positively driven
shaft, an arm oscllla,ted by the positively

driven shaft and provided with a rack and

~ cheeks, and a pinion on the counter-shaft pro-

L5

vided with flanges and engaging said arm,
substentlally asand for the purposes set forth.

47. In a knitting machine, needles, a sec-
tional needle ¢ylinder, means for continuously
operating one of the sections of the cylinder,

~ a sinker-head and its complemental sinkers,

20

a thread-carrier applied to the smkemhead
and mechanism for recipreeating the smker--

~ head in respect to the needles of the continu-

30

ously operated section, substantmlly as and

for the purposes set forth. |
- 48. In a knitting machine, a seetlonel nee-

‘dle-cylinder, means for continuously operat-

ing one of the sections of said eylinder, nee-

‘dles, a thread-carrier, a counter-shaft and.

its complemental gearing for actuating the
thread-carrier, a pos1t1vely driven main-shaft,

two sets of connections interposed betweenf

- the positively driven main-shaft and counter-

35

- link-work for operating said clntehe% a ratch-

40

55

.- for operating said needles, a threed-ca,rrler a

- 00

shaft and respectively adapted to rotate and
oscillate the counter-shaft, clutches for con-
trolling said sets of conneetlons a shipper and

et-wheel provided with a cam for actuatmg

the shipper, and means connected with the

main-shaft for intermittently rotating said

ratchet-wheel,su bstentlelly as a.nd for the pur-'

poses set forth.
49, In a knlttlnﬂ' machme needles, means

for operating said needles, a thread -carrier,a

counter-shaft and its complemental gearing

for actuating the thread-carrier, a positively

driven mmmshaft two sets of connections in-

terposed between 'the positively driven and
‘counter shafts and respectively adapted to ro-
tate and tooscillate the counter-shaft,clutches
for controlling said sets of eonnectlons a ship-
- per and link-work for operating said (,lutches

" a ratchet-wheel provided with a cam for actu-.-

ating the link-work, and means connected

with the main-shaft for intermittently rotat:
ing said ratchet-wheel, substa.ntmlly as and
rfor the purposes set forth..

50. In a knitting machlne needlee, means

positively driven shaft, two sets’ of connec-

tions actuated by said shaft and adapted re-

spectwely to rotate and oscillate said thread-

earrier, clutehes for controlling said sets of
connections, link - work for epemtmg the
clutches, a ratchet-wheel provided with a cam
for, aetuatmn' said link-work, a pawl actuated
by. said. shaft and adapted to enn'a,ge the teeth

of eeld retchet-wheel and to work in recesses_'

-000,121 -

‘between said teeth, a .'pattern-ch ain for inter-

mittently rotating said ratechet-wheel, and eon-
tinuous feed mechanism for said pattern-
chain, substantlelly as and for the purposes

set forth.

51, In a kmttmw machme, a sectional nee-
dle cylinder, means for continuously operat-

ing one of the sections of said cylinder, nee-
dles, a thread-carrier, a counter-shaft and its
complemental gears for actualing the thread-
carrier, a positively driven main shaft, two

sets of connections interposed between the
3o
spectively adapted to rotate and oscillate the
counter-shaft, clutches for controlling said
sets of conneetlons, link-work for operating
said clutches, a ratchet-wheel provided with,

positively driven and counter shafts and re-

a cam for actuating said link-work, a pawl

actuated by said main-shaft and adapted to

forintermittently rotatingsaid ratchet-wheel,
and continuous feed mechanism for said pa,t-

‘engage the teeth of said ratehet-wheel and to -
‘'work in peripheral recesses, a pattern-chain |

90

tern-chain, substantlally as- and for the pur-

poses set ferth

52. In a knitting machme, a sectional nee-

dle cylinder, means for continuously operat-
ing one of the sections of said cylinder, nee-
dles, athread carrier,a positively driven shaft,
two sets of connectionsactuated by

935

erating said elutches,;a ratehet-wh eel for actu-
ating said link-work, a pawl actuated by said
shaft and adapted to engage the teeth of said

ratchet-wheel and to work in recesses between

said teeth, a pattern chain for intermittently

feed mechanism for said pattem—chem, sub-

-etantlelly as and for the purposes set forth.

53. In a knitting ma.chme, needles, a sec-
tmnel needle cyli uder, a sinker-head prowded

said shaft .
and adapted respectwely to rotate and osecil-
late said thread-carrier, clutches for control-
| ling said sets of connections, link-work for op-

1CO

‘105 '
rotating said ratchet-wheel, and continuous

ItO

with a thread-carrier,a counter-shaft and com-
plemental gearing “for actuating the sinker- -
head, a drwmg eheft eccentrics and links in-
terposed between the driving shaft and the
sections of the needle cylinder, sprocket and

rack gearing interposed between the driving

115

and counter shafts, clutches for throwing the_' _

shifting said clutches, a ratchet-wheel for op-

| sprocket.and rack gearing and one of the ec-
| centrics out of and into action, link-work for
120
'ere’e-mg said link-work, and mechanism oper-

ated by the driving shaft and adapted to in- -

stantially as and for the purposes set forth

54. In a knitting machine, needles, a sec- r2g

_tlona.l needle cyhnder a sinker-head prowded

| termittently rotate the . ratchet-wheel, .sub-

with athread-carrier, a counter-shaft and com- - g
plemental gearing. for actuatmg the sinker-

head, a driving-shaft, eccentrics and links in-

'terpesed between the driving shaft and the 13c

sections of the needle cylmder, sprocket and -

and counter shafts, clutches for throwing the

rack gearing interposed between the driving ;

epmcket and rack gearing and one of the ec-

' 4
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centrics out of and into a'etlon link work for

shifting said clutches, a ratchet wheel for op-
era,tmcf sald link- work a pawl actuated by

‘the main-shaft and adapted to engage the
teeth of the ratchet-wheel and to work in pe-

ripheral recesses, a pattern-chain for inter-
mittently rota,tmn*tllelatchet-wheel and con-

‘tinuous feed mechanism for the pattern-chain,

substantially as and for the purposes set
forth.

55. In a knitting machine, a sectional nee-
dle cylinder, means for continuously elevat-

‘Ing and depressing one of the sections of said
-cylinder, fashioning needles detachably con-
-nected with the continuously operated sec-

tion, segmental strippers adapted fo engage
sald fashioning needles, and pawl-and-ratchet
connections actuated by the main-shaft and
adapted to shift said strippers, substantially
as and for the purposes set forth. |

06. In a knitting machine, a sectional nee-
dle eylinder, means for continuously elevat-
ing and depressingoneof the sections of said
cylinder, fashioning needles detachably con-

-nected with the contmuously operated sec-

tion, strippers adapted to engage said fash-

1oning needles, and means actuated from the |

- main Shaft and adapted to shift said strip-

30

pers, substanmallv as and fo1 the purposes
set forth. ~

57. In a knitting machine, a sectwnal nee-
dle cylinder, means for continuously elevat-
ing and depressing one of the sections of said

~ eylinder, fashioning needles detachably con-

- 35

40

55

6o

nected with the continuously operated sec-
tion, strippers, carriages, resilient connections
between the carriages and strippers, and

-means forshifting the carriages, substantiall Ly

as and for the purposes set forth.

58. In a knitting machine, a sectional nee-
dle cylinder, means for continuously elevat-
ing and depressing one of the sections of said
cylinder, fashioning needles detachably con-
nected with the continuously operated sec-
tion, carriages, strippers provided with slots,
springs in said slots and connected with the
strippers and carriages, and means for shift-
ing the earriages, substantially as and for the
purposes set forth.

ing thesections of said cylinder, a thread car-

rier, a sinker head and its accessories, a rim

disposed within the needle cylinder and pro-
vided at the top with notches for guiding the
needles and with web holding fingers inter-
mediate of the notches, substantially as and

for the purposes set forth.

60. In a knitting machine, a bed- plate,
sectional needle cyhnder means for continu-
ously elevating and depressing one of the sec-

tions of said eylinder, fashioning needles de-

tachably connected with the continuously op-
erated section, carriages afforded a range of
travel in ways on the bed-plate,screws work
ing in slots in the bed-plate and provided
W1th spring washers for preventing retrograde

movement of the ecarriages, strippers con-

nected with the carriages, and means for actu-
ating the carriages, substantlally as and for
the purposes set forth.

61. In a knitting machine, a bed-plate, a
sectional needle cylinder, means for continu-
ously elevating and depressing one of the sec-
tions of said cylinder, fashioning needles de-
tachably connected with the continuously op-
erated section, carriages afforded a range of

travel on the bed-plate, means for preventing

retrograde movement of the carriages, strip-
pers, resilient connections interposed between
the strippers and carriages, and means for
actuating the carriages, substantially as and
for the purposes set forth.

62. In a knitting machine, a sectional nee-
dle eylinder, means for continuously elevat-
ing and depressing one of the sections of said

cylinder, fashioning needles detachably con-

nected with the continuously operated sec-
tion, strippers, racks for shifting said strip-

pers, a frame provided with pawls having

teeth for driving the racks backward and for-

-ward, means for vibrating said frame, and

devices for shifting said pawls to cause the

respective teeth thereof to come into action,

substantially asand for the purposes set forth
63. In a knitting machine, a sectional nee-
dle eylinder, means for continuously elevat-
ing and depressing one of the sections of said
cylinder, fashioning needles detachably con-
nected with the continuously operated seec-
tion, ecarriages, racks for shifting said car-
riages,strippers,yieldingconnectionsbetween
the strippers and carriages, pawls for driving
the racks backward and forward, and devices
for reversing the positions of the pawls, sub-
stantially as and tor the purposes set forth.
64. In a knitting machine, a sectional nee-
dle eylinder, means for continunously elevat-
ing and depressing one of the sections of said
cylinder, fashioning needles detachably con-
nected with the coutmuously operated sec-
tion, strippers, racks, pawls adapted to en-
gage sald racks and drive sald strippers back-
ward and forward, a frame for controlling
sald pawls, and means forintermittently act-

| nating said frame, substantially as and for
59. A knitting machine provided with asec-
tional needle cyhndel means for reciprocat-:

the purposes set torth.

65. In a knitting machine, a sectional nee-
dle cylinder, means for continuously elevat-
ing and depressing one of the sections of said
cylinder, fashioning needles detachably con-

nected with the continuously operated section,
strippers, racks, pawlsadapted to engage said

racks and drive said strippers backward and
forward, bars for controlling said pawls, a
ratchet-wheel provided with projections for
reversing the positions of said pawls, and
means for intermittently rotating said ratch-
et-wheel Substantlally asand for the purposes
set IOI‘th

66. In a knifting machine, a sectional nee-

dle cylinder, means for actuating the sections
of said cylinder,needles detachably connected
with said sections, strippers, having racks,
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pawls adapted to 'engage said racks and drive

‘said strippers backward and forward, a frame

10

for controlling said pawls, a ratchet-wheel |
| dle eylinder provided with ‘detachable fash-
sinker-head and its acces-.

provided with projections for actuating said

Trame, a positively driven shaft, a pawl actu-
ated by said shaft and adapted to mesh with |
the teeth of the ratchet-wheel and to work in
- peripheral recesses therein, a pattern-chain
for intermittently rotating said ratchet:wheel
and continuous feed mechanism for said pat-:
tern-chain, substantially as and for the pur—

poses set forth.

67, In a knitting machme, asectmnal nee-
dle eylinder, meansfor elevating and depress-
ing the sections of said eylinder, fashioning

needles, strippersfor engaging the fashioning.

- needles, a ring, pawl-and-ratchet connections
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interposed between the ring and strippers, a -
‘positively driven shaft provided with a tap-
pet-arm and a tappet-rod in range of said arm

and connected with said ring, substantlally
as and for the purposes set forth. |
68. In a knitting machine, a sectmna,l nee-

dle cylinder, means for elevating and depress-

ing the sections of said eylmder 1ashioning
needle,s, strippers for engaging the fashmmn o
needles, a rin ,pawl-and—ratchet connections
interposed between the ring and strlppers,

a positively driven shaft, connections inter- |

posed between the shaft a,nd ring for actuat-

ing the latter, and mechanism for intermit-

tently disconnecting the shaft and ring, sub-
stantially as and fm' the purposes set fOrth |
69. In a knitting machine, a

driven shaft,two. setsof power appliances for |
driving said sha,ft at different rates of speed, |
a e&-un-ter—-shaft,_ connections between the posi- |
tively driven shatft and counter-shaft for ro-
tating and foroscillating the latter, asectional
needle cylinder provided with detachable nee- |
dles, strippers, mechanism interposed be- |

tween the positively drivenshaft and sections

of the eylinder, a sinker-head operated by the
counter-shaft, pawl-and-ratchet connections |
operated by the positively driven shaft and
adapted to-actuate the strippers, and an in-
termittently reciprocated ratchet-wheel and
its complemental cams and connections for
controlling said power appliances, sinker-
head, strippers and needle cylinder; substan-. |
tla,lly as and for the purposes set forsh. -
- 70. In a knitting machine, a shaft, two sets | -
of power apphanees respectwely adapted to

drive said shaft at high aud lowspeeds, a sec-

able fa&hmnmn' needles, & sinker-head and

its' aecessories, strippers for engaging said
fashloning needles, a set of connections for

reciprocating all the sections of the needle

cylinder and revolving thesinker-head when

the high speed ‘power appliance is in gear, a

set of connections for actuating one of the
sections of the needle cylinder and the strip-

pers and for oscillating thesinker-head when
the low speed power appliance is in gear; a
shipper for controlling the power appllanceﬁ}-
and sets of econnections, and means: for mtm--

-----
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mlttently actuatmﬂ'the shlpper suhstantla}ly '

as and for the purposes set forth.

71. In a knitting machine, a sectional nee-

loning needles, a

sories, strippers for engaging said fashioning

* needles, a high speed power appliance and
its complemental set of connections for actu-

‘ating all of the sections of the needle cylin-
i der and revolving thesinker-head,alow speed

75

power appliance and' its complemental con-

‘nections for actnating one of the sections of
-the needle cylinder and strippers and for os-
‘cillating the sinker-head, a shipper for con-
trolling the power apphances, a frame forre-

‘versing the direction of travel of the strip-
_pers, and means for intermittently actuating
‘the shipper and frame, aubatantla]ly as and
for the purposes set forth.

8o
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72. A knitting machine: provlded w1th nee-

~dles, a sectional needle eylinder for operating

| sald needles, a stripper for engaging certain
of the needles and automatic machmnsm for
throwing one section of the cylinder out of
| action and for controlling the position of the
~strippers to effect the widening and narrow-
'ing of the fabric or web, substantm]ly as and
-for the purposes.set fﬂt‘th ¥

73. A knitting machine proﬁded with nee-

90

95

dles, a sectional cylinder for operating said -

-needles, a sinker-head, strippers for engag-
-ing certain of the needles and auntomatic
| mechanism for ¢
a positively

ontroling  said cylinder,
throwing one of the sections of said eylinder

T00

into and out of action, reversing the direction = '
of movement of the smker-head and control-

ling the positions of the strippers to effect
105
‘web, substantmlly as and for the purposes -

the widening and narrowing of the fabric or

set forth
- 74. A knitting ma,chme provlded mth nee-

' dles, a sectional needle cylinder for operating

sald needles, a sinker-head, strippers for en- r1c

gaging certam of the needles, high and low

of the cylinder and for remprocatmg the

speed power applianees, and . ‘mechanism for
“automatically brmgmg the low speed power
: appllance into action to actunate one section

_itis;'_.

sinker-head and controlling the position of .
the strippers, substantlallv as and for the :

| purposes set forth. .
75, In a kmttmnf machme, needles, a see-
': 'tlonal needle ey lmder, a sinker-head, a coun-
“ter-shaft and connectmns for opemtmg the
tional needle cylmdﬁr provided with detach- | |

120

sinker-head, a main shaft provided with a fast
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~eccentric and its complemental link for con-

tinuously operating one of the sections.of the
‘needle cylinder, strippers” for engaging cer-
tain of said needles, a tappet bar for: 0pera,t-_ -
-ing said strippers, a sleeve loose on the main
a | shaft and provided:with an eccentiric and its
complemental link for actuating the otherof

“the sections of the needle cylinder, and with
a smoeket wheel, a second sleeve looseon the
~main shaft and prowded with a tappet arm
‘and an eccentric,an arm provided with-arack -
_-and opera.ted by the last mentioned eccentmc, .
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a sprocket-chain, two sleeves on the counter-

- shaft provided respectively with a sprocket-

5

IO

15

wheel and with a pinion, clutches splined to
the counter and main shafts, pivotal levers
for simultaneously shifting said clutches, and
means for actuating said levers substantially
as and for the purposes set forth.

76. A knitting machine provided with nee-
dles, a sectional needle eylinder for operating
sald needles, a sinker-head, strippers for en-
gaging certain of the needles,a ratchet-wheel
provided with cams and their complemental
connections for automatically throwing one
section of the needle eylinder out of aetion,

controlling the sinker-head and shifting the l

| strippers to effect the widening and narrow-
ing of the fabric or web, a main-shaft, a pat-
tern-chain adapted to intermittently rotate
the ratchet-wheel, a pattern chain feed-wheel,
eccentricson said shaftand spring controlled
pawls actuated by said eccentries, substan-
tially as and for the purposes set forth.

In testimony whereof I have hereunto set
my signature in the presence of two subserib-
ing witnesses. | -

1

L |

EMIL J. FRANCK.

Witnesses: |
THOMAS M. SMITH,
J. WALTER DOUGILASS.
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