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To all whom it may concer.: - ‘

Be it known that I, EMIL J. FRANCK, a citi-

- zén of the United States, residing at the city

10

L5

of Philadelphia,in the county of Philadelphia
and State of Pennsylvania, have invented cor-
tain new and useful Improvements in Circu-
lar-Knittin g Machines, of which the followin o
1S a specification. | |

My invention relates to the knitting ma-

cation for Letters Patent of the United States,

Serial No. 441,059, filed July 23, 1892, - |
The principal objeets of my present inven-

tion are first, to provide a slmple, efficient

chine in which groups of needles are alter-

. nately elevated and depressed in the grooves
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of a fixed needle bhed by means of plates re-
ciprocated in the direction of the length of
the needles; second, to provide means for au-
tomatically closing the beards of the needles
of each group as they are depressed by the
downward stroke of their complemental plate

and for permitting the beards of the needles

of each group to open as they are elevated by
the upward movement of their complemental

plate; third, to provide efficient sinker bars |

for slackening the thread or yarn between
each two of the needles of 5 group asthey are
elevated and for holding the yarn in such po-
sition against accidental displacement until
1t 18 positively drawn off the sinker-bars by
the descent of the group of needles; fourth,
to provide efficient devices for connecting and
disconnecting-certain of the needles, to-wit :—
the fashioning needles, to and from their com-
plemental reciprocating plate in order to ef-
fect the required narrowing or widening of

the fabrie; and fifth, to provide, simple, ef-
fective and comparatively inexpensive mech-
' ‘8cope of my invention will be more fully un-
~derstood from the following description taken

anism for feeding or operating the devices
that throw the fashioning needles out of and

- Into action.

45
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My invention comprises a knitting machine

provided with needles movable in respect to
their support and with reciprocating plates
alternately movable for operating said nee-
dles. | |

My invention further comprises a knitting
machine provided with needles, members re-
ciprocated in the direction of the length of
the needles and elevating and depressing

groulps there’of,' and an oscillating riﬁg pro-
vided with teeth for closing the beards of

each group of needles as they descend and

with spaces for accommodating the beards of

| each group of needles as they ascend.

My invention further comprises a knitting
machine provided with needles, members re-
ciprocated in the direction of the length of

said needlesand operating the samein groups,
chine forming the subject matterof an appli- |

a thread or yarn carrier for laying the thread

Or yarn onto each group of needles ag they
| approach and recede from their highest pesi-

tions, sinker bars provided with notched ex-

tremities for holding bights of the thread or
and comparatively inexpensive knitting ma- | ' |
' il the bights are positively drawn down by

| the descent of the group of needles and
~means for operating the sinker bars.

My invention further comprises a knitﬁing
machine provided with needles movable in

respect to their support,a re iprocating plate
for operating a group of said needles and de-

vices for disconnecting and connecting cer-
tain of the needles of the group from and to
the oscillating plate to permit of the narrow-
Ing and widening of the tabriec. =~
My invention further comprises a knitting
machine provided with needles, a plate recip-
rocated in the direction of the length of the
needles and adapted to Operate a group there-
of, devices for disconnecting and connecting
certain of the needles of the group from and

‘to the plate, a rod provided with teeth mesh-

Ing with teeth on said devices, and means for

operating said rodin Opposite directions; and
my invention further com prises the improve-

‘ments in knitting machines hereinafter fully
~described and more particularly designated
in the claims. | L

The nature, characteristic features and

In connection with the accompanying draw-

‘Ings forming part hereof; and in which—

Figure 1, is a side view of a knitting ma-
chine embodying features of my invention
and illustrating the parts thereof about to be
shifted into position for fabricating round or
tubular work. TFig. 2, is a sectional view

showing at the left hand side thereof a gee-

tion on the line 2—9 of Fig. 11, and showing
at the right hand side thereof s section on

.........
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the line 3—3 of Fig. 11,
rurned into the plane of the: paper for the
purpose of Sustration. Figs. 3, 4 and 5, are
views of sinker-bars provided at one of the

s respective extremities thereof with notches
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for holding bights or loops of thread or yarn
against accidental displacement between the
needles. Tig. 6, is a plan view illustrating a
fragment of an oscillating ring provided with
teeth for closing the beards of a descending
oroup of needles as shown at the left hand
side of said figure and with spaces for per-
mitting the beards of an ascending group of
needles to open as shown at the right hand
side of said figure. Fig. 7,18 an inside ele-
vation illustrating a
with an arm for oscillating the ring shown 1n
Fig. 6. TFig. 8,18 a development of the inte-
vior of the reciprocatingplate illustrated atthe
1eft hand sideof Fig. 11, showing recesses for

ihe accommodation of two sets of fashioning
also of movable |

needles, the heel needles, and
keys for detachably connecting the fashion-
ing needles and reciprocating plate.
ia a similar view of the exterior of the right
hand portion of the plate illustrated in I'ig. S,
showing a slot through which the shank of
the key projects.
taken on theline 10—10 of Fig. S. Fig. 11,18
a seetional plan view taken on the line 11—11
of Fig. 2. Fig.12,1s a view of a portion of
one of the toothed travelers showing an ele-
vation of a yielding plate for engaging the
shank of one of the keys. Fig. 13, is a side
view of one of the needles comprising one set
of fashioning needles and adapted to engage

the recess or cavity in the plate shown at the

right hand side of Fig. 8. TFig. 14, is a side
view of one of the needles comprising the
other set of fashioning needles, adapted to
engage the recess or cavity in the plate shown
at the left hand side of Fig. 8. Fig. 15,18 a
side view of one of the instep and heel nee-
dles. Fig. 16, is a side view of portions of a
knitting machine and illustrating feed mech-
anism embodying features of my invention
and adapted to operate the devices that serve
to throw the fashioning needles
‘nto action. Fig. 17,is a top or plan view of
portions of the feed mechanism illustrated in
IFig. 16; and Fig. 18, is a sectional view taken
on the line 18—18 of Fig. 17. |

In the drawings,the standards a and a’, tie-
rods a? and bed plate a®, constitute the main
rrame of the machine. 'The bed-plate ¢, 18
provided with a circular depending flange or
vim ¢, to which is attached a needle cylinder
or support @’ provided with axial grooves in
which the needles are afforded freedom of
ondwise playor movement. . The needles may
be provided with spring beards as shown or
with latches. The heel and instep needles b,
Fig. 15, are provided with bits or hubs 07, lo-
cated comparatively near the beards thereof.
One set of fashioning needles 02, Fig. 14, 18
provided with bits. b3, located comparatively
far from the beards thereof, and the other set

said sections being--‘

| notech in the needle
portion of a bar provided

502,292

of fashioning needles b*, Tig. 19, is provided
with bits 0°, Jocated intermediate of the bits
or hubs of the heel and instep needles b, and
of the bits of the first set
dles 1%, so that when the tops of the needles
‘are in alignment the bits of the instep and
heel needies b, are in the highest plane, the
bits of one set of fashioning needles b? arein
the lowest plane,and the bits of the other set
of fashioning needles b
mediate of theother two planes. Allof these
needles are prevented from falling out of the
arooves of the needle cylinder ¢’, by means
of n sectional ring af, fitted into & peripheral
cylinder or support a’,
and the fashioning needles 0* and b%, are pro-

Fig. 9,

vided with long shanks 0% adapted to rest
upon the flange a’, when the fashioning nee-
dles have .
ner to be presently described.

¢ and ¢/, are plates held up against the face

*

of the needle cylinder or support a®, by means

of projections a, and constrained to move in
the direction of the length of the needles . e.

Fig. 10,18 a sectional view |

out of and

needles.

| der the bits of the

apward and downward, by
af, projecting radially from the needle cylin-
der or support a®. These plates ¢ and ¢’, are
provided each with a lug ¢*, working In suit-
able apertures in the flange ot and are alter-
‘nately moved up and
strumentality of suitable mechanism of which
one type is hereinafter described. One of
these plates ¢’, is shorter than the other, Fig.
11, to permit of the employmentof alessnum-
ber of instep than of heel and fashioning nee-
dles, whereby a comparatively large full heel

with a recess ¢3, into which the bits 0%, of the
instep needles are fitted. The other 2. e. the
longer plate ¢, Fig. 8, 18 provided at the cen-
ter portion of its inner face with a recess ¢,
Fig. 10, disposed in alignment with the recess
c3, of the plate ¢/, and adapted for the recep-
tion of the heel needles. The plate ¢, 1S pro-
vided upon opposite sides of the recess ¢,

with cavities ¢® and cf, adapted to accommo-

manner that the plate ¢, may be reciprocated
up and down without moving the fashioning

4 and d’, are keys adapted to be passed un-
to lock them to place in contact with the up-
per walls .
the fashioning needles are
with the plate c.
provided resp

caused to move
ectively with shanks d? that

nlate ¢. These keys d and d’, are loeated in
different planes and may be shifted by means
of their shanks d? into engagement with the
hits b® and U5, of the two sets of fashioning

of engagement with said bit and

cess ¢, located at the central portion of the

| plate ¢, and beneath the heel needle bits.

are in a plane inter-

been thrown out of action in a man-

means of feathers

date the bits of the fashioning needlesin such

fashioning needlesinorder

These keys d and d’, are

work in and extend through slots ¢/, in the

] 0

of fashioning nee-

75

80'

90

95

down through the in-

100

is obtained, and this short platec’, is provided
at the upper portion of its inner face, Fig. 2,

10K

TIO

115

120

of the chambers ¢® and ¢, whereby -

125

130

needles D? and 0% as shown 1In Fig. 8, or out
info a re--
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When the keys d and d’, are in the recess ¢,
they overlie each other, ‘and when they are
shifted out of this recess they are in differ-
ent planes, so that the top wall of the recess
¢’ 1s higher than the top wall of the recess c?,
and the recess ¢, is higher than the recesses ¢*
and ¢®. However, the bits of the set of fash-
ioning needles b that appertain to the re-
cess ¢, are farther from the tops of the nee-

dles than the bits of the setof fashioning nee-

dles 0% that appertain to the recess ¢® and the
bits of the heel needles b, appertaining to the
recess ¢, are nearer their tops than any of
the fashioning needles, so that the tops of all
the fashioning and heel needles are in align-
ment, when the bits or hubs thereof are in
their highest positions in respect to the plate c.

e and ¢, are carriages adapted to slide in
the arc of a cirele upon the bed-plate a° and
provided with transversely ranging slots e,
engaging the shanks d? of the keys d and d’,
in such manner that the same are free to rise
and fall therein, but are moved around the
circumference of the needle cylinder a’, when
the carriages e and e/, are shifted.

a’, is a back stop preJectlnfr upward from
the bed-plate a’, and adapted to limit the
range of travel of the carriages e and ¢/, in
one direction. When the carriages ¢ and ¢/,
are in contact with the back stop a?, as shown
in Fig. 11, the keys 4 and d’, occupy positions
as shown in Fig. 8, and serve to lock all the
fashioning needles 0* and b% to the recipro-
cating plate c.
carriages ¢ and ¢€’, is provided with teeth by
means of which they are fed or shifted to-
ward and away from the front stop a'’, through
theinstrumentality of mechanism herelnafter

described. Asthe carriageseand e’, are shift-

ed toward the front stop a'’, they carry the
corresponding keys d and d’, into the recess
8, Fig. 8, and out of range of the bits of the
fashioning needles, so that the latter are un-

locked from the plate ¢, one after another and

remain by reason of their weight, in engage-
ment with the flange af, and out of action.

When the carriages ¢ and ¢, are shifted in a

reverse direction toward the back stop o, the
corresponding keys are gradually inserted be-
neath the hubs or bits of the fashioning nee-
dles, so that the latter are locked to the plate
¢, and are thus brought one after another into
action. The shanks 0% of the fashioning nee-
dles that are out of action rest upon the

flange @, as has been already explained and.

tnus mamtem the bits or hubs 6% and 05 in

such position that the keys d and d’, ma,y'
‘readily pass under them when the eerrieges

e and ¢’, are shifted toward the back stop a’,
it being understood that the keys d and d’,
are shifted only when the plate ¢, 1s in 1ts
lowest position. However,1n practice1tsome-

- times happens that the end of the key col-

lides with the bit or hub of a fashioning nee-

dle and would thus tend to bead or break it.
To obviate such accidental injury to the
fashioning needle, bits or hubs use mey be

The periphery of each of the |

}

|

made of plates &2, ettached by means of sprmo*

~connections e, Flb 12, to the feees of the

slots e?, of the earrlawee e and e/, that drive
the kevs d and d’, toward the back stop a’,
so that if one of the keys should collide With

a needle bit the spring connection would

yield and thus permit the corresponding car-
riage to be advanced independently thereof,

it being understood that the subsequent rise

and fall of the plate ¢, serves to clear the

fashioning needle and thus permits the key

to resume 1ts normal operation.
a'lyare fingers projecting radially from the
upper portmn of the needle cylinder or sup-

7

75

30

port a’, toward the center thereof and be-

tween each two of the needles mto p0=51t10n |

for holding down the web.

7,18 & sinker bed or frame carried above the
bed plate a® by means of curved posts a?, and
provided with radial slots in which sinker-
bars f’ work. Each of these sinker-bars is
provided at its forward extremity with a noteh
of which three forms are shown in Figs. 3, 4
and 8. The notehes shown in Figs. 3 and 4,
are adapted to hold the thread from accidental
movement either upwmd or downward, while

the roteh shown in Fig. 5, is only eapeble of

holding the thread fmm accidental move-
ment in an upward direction, it being under-

‘stood that the upper portion of each of these_

sinker-bars f/,adjacent to the notches therein

“constitute a prOJeetlon 7% that serves to hold

the thread against accidental upward dis-

0C

95

10¢C

placement and that either type of sinker-bar

‘may be advantageously employed.

- % is a sinker gear mounted upon the sinker

‘bed f, and revolubly connected therewith by

means of a ring f* engaging the under side
of the sinker bed and detachably connected

‘with the sinker gear by means of screws f5.

The sinker gear f °, carries a thread or yarn
carrier 1 and 18 prowded upon its under side
with a cam groove f7, that engages projec-
tions 1%, on each of ‘the sinker-bars /', and
thus causes the notched extremities thereof
to be drawn backward away from the center

of the needle cylinder in -advance of the

thread or yarn carrier and to be again pro-
jected between the needles in rear of the
thread or yarn carrier.

g, is a ring movably attaehed to the sinker
bed f, by means of screws g working in slots
g*,in the sinker-bed, Figs. 2 and 6. This ring
g, 18 provided upon its inner edge. with two
sets of teeth, whereof one set appertams to
the needles Operated by the plate ¢, and the
other set appertains to the needles operated
by the plate ¢’.- The tooth intermediate of

105

II10.

IT§

[20

t25

the two sets of teeth on oneside is made wider

than the other teeth as shown.in Fig. 6, and
‘at the opposite side of the ring there is a cor-:
-responding wide space in 01der toinsure the
engagement and disengagement of all the
‘teeth of each set with the beards of all the

#_' needles appertaining to the COIIGSpOHdIHO‘

plate

g°, Flﬁ' 7 are 1ugs dependmw from the ring

130
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¢, into range of mechanism hereinafter de-
seribed, for oscillating the ring ¢g. The oscil-

lations of the ring g, are timed in respect to |

the movements of the plates ¢ and ¢’, in such
manner that when the needles of each plate

509,202

carrier f% and sinker bars f/, then lay the
thread or yarn onto the needles operated by
the plate ¢/, in precisely the manner above de-
sceribed with reference to the needles of the
plate ¢. While the thread or yarn 'is being

are rising as shown at the right hand side of | laid onto the needles operated by the plate ¢/,
- Fig. 6, the beards of the rising needles work

in the spaces between the corresponding set

of teeth and are thus permitted to open in

order to free the stitches previously drawn
down, and when the needles of a plate are de-
scending, as shown at the left hand side of
Fig. 6, the beards of the descending needles
collide respectively with the corresponding
teeth and are thus closed.

In fabrieating a circular web or tube the
keys d and d’, are shifted into range of the
fashioning needles, the plates ¢ and ¢/, are
alternately lifted and depressed, as shown
in Fig. 1, the thread or yarn carrier f°, and
sinker-cam f7, are revolved continuously in
one direction, and the ring g, i1s oscillated
throngh the intervention of suitable mechan-
ism hereinafterfully deseribed. Thesemove-
ments are timed in such manner that as the
thread or yarn carrier f° approaches the out-
side needle appertaining to the plate ¢, the
latter is elevated into position for permitting
the yarn or thread to be laid under the beard
of said needle, it being understood that the
set of teeth of the ring g, that appertains to
the plate ¢, are in position for permitting the
beards to open. The sinker bar f’, corre-
sponding to said needle is drawn outward
from the center of the needle cylinder dur-
ing the insertion of the thread or yarn be-
neath the beard thereof,and is subsequently
thrust forward toward the center of the cylin-
der and thus engages the yarn or thread and
pushes a loop or bight of the same Inward
past the needle, it being understood that the

projection f% on the end of the sinker bar

55

holds the bight or loop in such position and
againstaccidentalupward displacementwhile
the thread is being laid onto the rest of the
needles that are actuated by the plate c. As
the thread carrier 7% approaches the center
needles of the plate ¢, the latter is constantly
rising, the thread is being inserted beneath
the beardsof the needles, and the sinker bars
appertaining to the needles are being pro-
jected forward toward the center of the nee-
dle cylinder one after another and as soon
as the thread has been laid onto the needles
to which they appertain. After the thread
or yarn carrier ff passes the center of the
plate ¢, and while it is approaching the op-
posite extremity thereof, the plate ¢, is de-
scending. During the descent of the platec,
the thread is laid onto the remaining needles
and loops or bights of the thread are pushed
inward toward the center of the needle ¢ylin-
der and held in such position by the projec-
tions f?, of the sinker bars, it being under-

‘stood that the sinker bars are for this pur-

pose operated successively in the manner
hereinabove described. The thread or yarn

geribed.

tion.

the plate ¢, is descending with the result that
the beards of the needles operated thereby
are closed by contacting with the teeth of the
ring ¢, so that the thread is drawn by means
of the closed beards off the notched ends of
the sinker- bars over the fingers a'f, and
through the stitches of the previouslyformed
course of stitches of the web; and these lat-
ter stitches escape over the closed beards of
the needles. The repetition of the above de-
scribed operations results in the produection
of a knitted tube, which is held down by
means of the fingers a'l, and which is fed
away from the machine through the interior
of the needle-cylinder.

In knitting a flat web one plate ¢, 18 per-
mitted to rise and fall and the other plate ¢/,
is thrown out of action. The ring g, is oscil-
lated toclose the beards of the needles as they
descend and to open them as they ascend, and
the sinker-gear 7°, is caused to turn first in
one direction and then in the other, in order
tocausethe thread-carrier /9 tolay the thread
backward and forward across theneedles that
are operated by the plate ¢, and also to cause
the sinker bars 7/, to properly press the thread
between the needles and toward the center of
the needle eylinder in the manner above de-
The flat web may be narrowed by
shifting the keys d and d’, toward the recess
¢8, of the plate ¢, into position for passing

from heneath the bits or hubs of the fashion-

ing needles 6* and 0% so that when the plate
¢, rises such needles rest upon the rim or
flange «* and consequently are out of ac-
The keys d and d’, may be gradually
shifted toward the recess ¢° with an inter-
mittent motion, in which case the web is
oradually narrowed. "The web may be wid-
ened out again to its full or normal width
by shifting the keys d and d/, away from
the recess ¢% 2. e. in a reverse direction,
thus locking the bits of the fashioning nee-

dles b? and b4, to the plate ¢, in such manner

that they rise and fall therewith. The plates
¢ and ¢/, the sinker gear /3, and carriages e
and ¢’, may be automatically operated and
controlled in substantially the manner above
pointed out by means of various types of
mechanism. IHowever, adescription will now
be given of mechanism resembling that set
forthin my said application,Serial No. 441,059,
and which has been found practically effi-
cient for such purposes.

I and I/, are pulleys whereof one £, is of

i larger diameter than the other 2/, in orderto
| impart two different rates of speed to the

machine. The pulley £, serves to drive the

‘machine at a comparatively high rate of

speed during the formation of a tubular web

| and the pulley 7/, serves to drive the ma-
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chine at a comparatively slow rate of speed | and the heel and some of the fashioning nee-

during the operations of widening and narrow-
inga, flat web. The pulleys & and h',are con-

nected to each other and aremounted loosely

upon & positively driven shaft to which they
may be connected and disconnected by the
operator in order to start and stop the ma-

- chme

[0

15

20

1,18 the main- dl’lVlD‘J shatt of the machine
and i 15 revolubly supported m bearings car-
ried by the standards ¢ and o’. "[‘ms sha,fr 1,
18 provided with one tight pulley ¢, and with
two loose pulleys <* and 7.

#%, is a belt appertaining to the pulley A,
and adapted normally to ride on the loose
pulley 2°. This belt 7%, may be shifted onto
the tight pulley 2’ and in such case serves to
drive the main shaft 17, at a comparatively
high rate of speed. It may beremarked that
the pulley A, is provided with a flange A% that
serves 1o prevent the belt from running off

the same when it is in engagement with the

tight pulley 2’.
?°, 18 a belt appertaining to the pulley h’

and adapted normally to ride on the loose

pulley ¢%. This belt 14, may be shifted onto
the tight pulley ¢/, and in such case serves

to dmve the main shaft, at a comparatively

30

low rate of speed.
7,18 a counter-shaft revolubly snpported in
bearings cauled by the standard a’, and by

~ abracket /7 7', depending from the rim or flange

35
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a*, of the bed plate a®. This counter sha,ft 1,
carries a gear wheel 7%, that meshes with and
drives thesinker-gear /5 It has been stated
that when both the plates ¢ and ¢’, arein op-
eration, the sinker-gear 72 makes complete

revolutions and that when the plate ¢, is in

operation the sinker-gear 13, is turned back-
ward and forward. These results are ac-

omphshed by means of the following parts:
k, is an eccentric keyed or otherwise seeured
to the main shaft «.

k', is a socket pivotally attached to the lug
c?, connected with the plate ¢, and adapted to
work inasuitable slot cutor otherwise formed
in the flange a’.

k% is an eccenfric strap provided with a
socket %>,

kt is a link having its extremities provided
with threads of 0pp031te pitch adapted to en-
gage corresponding threads in the sockets &’
and %% so that the plate ¢, may be adjusted
quard or downward by the simple operation
of turning the link %% in one direction or the
other as may be requlred

k%, are jam-nuts for locking the link %%, to

_plaee in its sockets.

[, is a tappet arm keyed to the shaft 7, and
adapted to vibrate one extremity of a rod [,
pivotally attached tothestandard a’,and hav-
ing 1ts other extremity provided with a rigid
arm [°, engaging the lugs ¢° that depend from
the ring g. The tappet arm [, continuously

oscillates the ring g, and the eccentric %, con-

tinuously liftsand depresses the platec. This

dles are in operation during the formation of

a tube and also of a flat ehaped web.

m, is a sleeve loosely mounted upon the
main shaft ¢, and provided with a sprocket
wheel m/’, and -an eccentric m*. The eccen-
triec m?, actuates the plate ¢/, through the in-
strumentality of an adjustable link and its

75

accessories which are exactly similar to the
link and accessories of the eccentiric £, and

which are consequently designated by the
same reference letters.

7% is a sprocket wheel loosely mounted on
the counter shaft ;. -

m?,is a Spr ocketchain engaging the sprocket

wheels m’ and 75

n and n’, are clutch-members respectively
splined to the shafts 2 and 7, and adapted to
engage the sleeve m,and sprocket wheel 43, in
mder to cause the rotary motion of the shaftt

1, to impart a reelproeatmfr movement to the

pla,tee c and ¢’, and a rotary motion to the
counter shaft /. The rotation of the counter
shaft 7, causes the gear 7% to drive the sinker
gear 3 and with it the thread carrier f°,
around the needles of the machine with the
result that a knitted tube is produced in the
manner hereinabove indicated.

0,18 a sleeve loosely mounted upon the shaft
7, and provided with an eccentric o/, and a
tappet arm o>

7% is a pinion loesely mounted upon the
shaft 7.

0% is an arm connected at one extremlty
thereof by means of a strap o?, with the ec-
centrie o/, and provided at the other extrem-
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ity with a slot having a rack cut or otherwise

formed upon one of ifs interior Walls’aud
adapted to mesh with the pinion j=
p, Figs. 1, 2 and 11, is a pawl ring afforded

105

a range of reelproeatlnﬂ‘ motion in suitable

ways “eut or otherwise formed upon the up-

per surface of the bed plate a’.

p’, are screws connected with the bed plate
a’, and working in slots p?% in the pawl ring
», in order to pleveut the same from belng
aceldentally lifted upward.

»% and p?, are pawls pivotally connected
with the under side of the pawl ring p, and
adapted to work in slots cut or othermse
formed for their reception in the bed plate ad.
The pawls p*and p?% are provided respectively
with two teeth adapted to mesh with the pe-
ripheral teeth of the carriages ¢ and €', so
that when the pawl ring p, is reciprocated

the teeth p° may serve to shift the carriages

e and ¢, towa,rd the front stop o', in Fig. 11,

and the teeth p , may serve to shift the car-

riages ¢ and e’, toward the back stop a’, in
bald figure.

q, 15 a tappet rod eentmlly pwoted to the
standard a’, and having one extremity there-
of bifurcated and provided with rollers dis-
posed in range of the tappet-arm 02 and hav-
ing the other extremity thereof located be-
tween pins p', projecting radially from the

isadvantageous becausethering g,is vibrated | periphery of the pawl ring p. When the
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clutech-members n and n/, are shifted 1nfo en-
oagement with the sleeve o, and pinion 7%, the

~sleeve 'm, and sprocket wheel 7° are thrown

IO
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out of action and the rotary motion of the
shaft 2, causes the countershaft j,tobe turned
first in one direction and then in the other
through the intervention of the arm 0% and
its accessories, and also causes the pawl ring
n,tobe turned backward and forward through
the intervention of the tappet rod q,1t being
understood that the plate ¢, is thrown out of
action by the release of the sleevem. Under
these circumstances the plate ¢, is impelled
upward and downward, the sinker gear f°,
thread carrier 7% and ring ¢g,are turned back-
ward and forward, and the pawl ring p, and
pawls p° and p!, are also turned backward
and forward, and the movements of the above

mentioned parts are adapted to effect the

production of a flat knitted web. This web
may be narrowed by turning the pawls p° and
»i into position for permitting the teeth °
to drive the carriages e and ¢’, toward the
front stop ! Fig. 11, whereby the keys d

and d’, are caused to release the bits or hubs |

of the fashioning needles b* and 0% and thus
throw the latter out of action. These fash-
ioning needles 0° and 0% may be 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 p° to
drive the keys d and d’ and carriages e and €,
in a reverse direction, 2. e. toward the back
stop a”, in TFig.11. The position of the pawls
% and pl, is controlled by means of arms »
and 7/, carried by a frame 7°, afforded a range
of sliding movement in suitable bearings and
carried by the under surface and edges of the
bed plate a®. The position of the clutech-mem-
bers n and »n’, frame 7%, and belts 2* and 2,
and consequentily the speed of the machine
and character of the resultant product are
automatically controlled through the instru-
mentality of suitable mechanism of which the
type shown in Figs. 1 and 11, will now be de-
sceribed. | o |

{, is a rod afforded a range of end play in
suitable bearings ¢/, formed 1n the standards
¢ and /. - |
- wand v/, are levers centrally pivoted to
suitable brackets carried by the standard o/,
Fig. 1, and each having one of their extremi-
ties connected with the rod 7, by means of
slotted connections,and having the other one
of their exfremities adapted respectively to
simultaneously shift the clutch-members »n
and n’, in the same direction.

£%, is a belt shipper carried by the other end
of the rod ¢, and adapted to bring the belts ¢
and 7°, sucecessively into engagement with the
tigcht pulley <".- When therod ¢, 1is shifted to-
ward the right in Fig. 1, the belt 7!, drives the
shaft 7, at a comparatively high rate of speed
and the shaft ¢, operates the plates ¢ and ¢/,
and the sinker gear 17, in such manner that
a tube is rapidly knit.

When the rod 7, 1is |

shaft 7, at a comparatively low rate of speed
and the shaft 2, operates the plate ¢, recipro-
cates the sinker gear f* and its accessories,
and causes the keys d and d’, to throw fash-
ioning needles into or out of operation, with
the result that a flat web is fabricated and
shaped. It may be remarked that the Dbelts
+* and 2%, are both brought onto the loose pul-
leys before either of them can be broughtinto
engagement with the tight pulley+’, whereby
undue shoeks and jars that might arise from
a sudden reversal of the direction of motion
of the counter shaft j, and parts connected
therewith are avoided. |

v, is a pattern chain feed wheel loosely
mounted upon a stud 2’, ecarried by the stand-
ard a, I'ig. 1. |

2%, is a dish shaped spring washer for pre-
venting retrograde motion of the pattern
chain feed wheel v.

v3, is a spring controlled pawl actuated by
an eccentricvt, keyed to the shafte, and adapt-

| ed to rotate the pattern chain feed wheel with

a positive continuous motion.

w, is a ratchet-wheel loosely mounted upon
the stud v’. |

w’, is a spring controlled pawl adapted to
mesh with the teeth of the ratchet-wheel 10,
and to work in two peripheral recesses %
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 rest.

x, i1s a pattern chain carried by a suitable
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drum connected with the feed wheel v, and

provided with sidewise projecting pins z’,
adapted to contact with suitable projections
w3, on the inner face of the ratchet-wheel in
order to rotate the latter, and thus bring the
pawl w’, out of the recesses w?, into engage-
ment with the ratchetf-wheel, so that the
ratchet-wheel 20, is advanced for a certain dis-
tance again.

1wt are wedge shaped pieces projecting from

IO
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the faces of the ratchet-wheel 20, into range

of pinsr3, depending from the frame+*. T'hese
wedge shaped pieces !, by contacting with
one or the other of the pins 7%, serve to shift
the frame 7°, and with it thearms » r’,1n one

‘direection or the other, thus causing the pawls

7% and pt, to drive the carriages ¢ and ¢/, and
keys d and d’, toward the front stop a' or

back stop ¢, in Fig. 11, as may be required.

Accidental retrograde movement of the car-
riages e and ¢’, may be prevented by means
of springs ¢’, interposed between the Dbed-
plate a¢?, and the heads of bolts ¢° attached to

the carriages and working in slots ¢', in the
| bed-plate Figs. 2 and 11. |

Yy, 18 a cam carried by the mtchet—wheel?w,
and adapted to shift the rod ¢, toward the
right or left in Fig. 1, through the instrumen-

| tality of a cam lever z, pivotally connected

with a bracket 2/, ecarried by the standard a,
of the machine and connected with the rodf,
by a slotted connection z° It may be re-

Iﬁl

shifted toward the left, the belt 2, drives the | marked that the groove upon the cam 4, is
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bt Owded at dlametmcally opposite points fith | ley 4.

soitewhat V-shaped off-sets disposed in line
with the recesses % and adapted toshift the
upper end of the lever z
ter each half revolution of the cam % and
then to the right at the beginning of each

half revolution, the jog or off-set being made -

abrupt for this purpose, it being understood
that the recesses w?, permitthe cam to remain
at rest after the upper end of the lever z, has
been shifted toward the leftand until the pat-
tern chain again sets the cam and wheel 1,
in motion.

Having thus explamed with Ieference to
Figs. 2 and 11, that the carriages ¢ and ¢’, of
the'ma,ch-ine shown in the drawings may "be
actuated by means of pawls, I will now pro-
ceed to describe simple mechanism that may
be used in lieu of p.ﬂwls for driving the car-
riages.

Refelrmrr now to Figs. 16, 17 and 18, A, is
a drum attached to the Ioner face of the

ratehet wheel w, and provided upon its pe- |

riphery with a step by step ecam groove A’
that extends around it on the side opposite to

‘that shown in a reverse direction, so as to

form a continuous groove. This cam groove
engages projections B, depending from two
angular bars B’, afforded a range of recipro-
cating movement in the direction indicated
by the arrow in Fig. 17 and in the opposite
direction, between the bed-plate a®and plates
C, secured thereto. Each of these bars B’,is
provided with a rack meshing with the pe-
ripheral teeth of the carriages e and ¢’, so
that one revolution of the drum A, and cam
groove A’, causes the bars B’, to be shifted
first to the left in'Fig. 17,and then back again,
and this motion of the bars acting through
the intervention of the racks causes the car-
riages to be shifted in a similar direction.
These racks not only serve to shift the car-
riages butalsotohold them against retrograde
movement, so that when the racks are em-
ployed the springs ¢°, may be dispensed with
and the bolts €% employed solely for prevent-
ing upward displacement of the carriages.

Moreover, when the racks and their comple-

mental drum A, are employed the tappet arm

0%, rod q, pawl ring p, pawls p* and p% frame.

r, and its accessories, and the cam w?, of Figs.
1 and 11, may be dispensed with, whereby

- the machine issimplified and itscost reduced.

55
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For the sake of afurtherexplanation of my
invention a description will now be given of

seribed machine in the production of hosiery,
bat it must be borne in mind that a machine
embodying features of my invention may be
advantageously employed in the production
of other articles.

To start the machine, the pulleys I and h'
are thrown manually into gear by the attend-
ant in charge. In this connection it may be
remarked tha,t the cam 7, as shown in Fig.
would have to be turned manually in order

first, to the left af-

1 =

the mode of operation of the hereinabove de- |
‘ner as the leg portion thereof.

However, when the inachine is 11 op--

eration the Shlftlnﬂ" of the belt 2%, and alsoof -

the belt 2°, is controlled by the-groove of the

cam 1.
The leg or tubular portion of the %toekmﬂ‘

| is pmduced by the alternate elevation and

depression of the plates ¢ and ¢/, in connec-

i tion with the revolution of the sinker gearf?,

and its accessories. During this operation

70

75

the machine isdriven at a comparatively high

rate of speed by means of the belt 2%, and its
complemental pulleys, it being understood

( that the pawl w’ works in one of the recesses
w?, and that the ratchet-wheel 20, and car-

30

riages e and ¢, are at rest and that the pat-

tern c¢hain feed wheel v, is in motion. Near

the completion of the leg portion of the stock-

ing the pattern chain «, advances the ratchet-
wheel 1w, into gear with the pawlw’, whereby
the ratchet- Wheel w,iscontinuously advanced.
The groove of the cam v, positively controls
the lever z, and causes therod 7, to be shifted
toward the left, with the following results:
The belt 2% is shifted onto the 10ose pulley 7%,
and the belt °,1s shifted onto the tight pulley
, the ,Sprocket chain m? and plate ¢,
throw-n out of action, and the sinker gear 73,
is oscillated. Under these circumstances a

| flat web destined to constitute the heel por-

tion of the stocking is formed. During the
formation of the heel portion of the stocking
the pawl w’ drives the ratchet wheel w and
the carriages e and ¢, and the keys ¢ and d’,
are driven alternately toward the front stop
a’, Fig. 11, whereby a fashioning needle on

one side of the machine is thrown out of ac- .

tion, then a fashioning needle on.the other

side of the machine 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 remain
in action. . The continued motion of the
ratchet-wheel w0, for the remaining portion of

substantially a half revolution causes the car-

riages ¢ and ¢’ and keys d and d’, to beshifted

sl
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toward the back stop o in Fig.11, thus caus-

ing the fashioning needles 10 be brought into
action, first on one side and then on the other

at the formation of each course or row of

stitches until the 'web is brought out to its
full width. The rod ¢, is then shifted toward
the right by the other V-shaped portion of
the cam 7, and the pawl w’, works in another

11§

I20
| one of the peripheral recesses of the wheel w, -

so that the tubular foot portion of the stock-

ing is formed in substantially'the same man-
Therod 7, 18
again shifted toward the left by the cam v,
and the toe portion of the stocking is then
formed on the needles operaved by the plate
¢, which for this purpose is permitted to op-
erate by itself, the plate ¢/, being thrown out
of action and the wheel w, being started by
another projection on the pattern chain and
driven by the pawl w’ for approximately an-
other half revolution in substantially the man-

to cause it to brmﬂ' belt ?,4 onto the tw'ht pul- | ner hereinabove set forth i in connection Wlth
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the production of the heel portion. The ma-

chine may be stopped by throwing the pul-
leys i and 7/, out of gear and the stocking
may then be removed and finished for usein
any preferred manner. However,if preferred
the machine may be permitted to continuein
motion, and in such case a series of stockings

connected at their legs and toes, or string

work as it is sometimes called, is produced.
It will be obvious to those skilled in the
art to which my invention relates that modi-
fications may be made in details of construc-
tion and arrangement without departing from
the spirit thereof. Iencemy inventionis not
limited to the exactconstruction and arrange-

ment of parts hereinabove set forth and illas-

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, i1s—

1. A knitting machine provided with nee-
dles movable in respect to their cylindrical
support and with semi-circular plates recip-
rocated longitudinally of the eylindrical sup-
port and operating to effect the required rise
and fall of the needles alternately, substan-
tially as and for the purposes set forth.

2. A knitting machine provided with nee-
dles movable in respect to their eylindrical
support, semi-circular plates for operating
said needles and means for elevating and de-
pressing said plates alternately, substantially
as and for the purposes set forth.

3. A knitting machine provided with nee-
dles movable in respect to their cylindrical
support, semi-circular plates:for operating
said needles, and a main shaft provided with
eccentrics and links for elevating and de-
pressing said plates alternately, substantially
as and for the purposes set forth. '

4. A knitting machine provided with nee- |

dles movable in respect to their cylindrical
support and having bits or hubs, semi-circu-
lar plates provided respectively with grooves
engaging the bits or hubs of the needles, and
means for elevating and depressing the plates
alternately, substantially as and for the pur-
poses set forth.

9. A knitting machine provided with a bed-

plate having an annular opening and a de-
pending flange, a needle cylinder attached to
sald flange, needles movable in respect to the
cylinder, plates working between the needle
cylinder and the edge of the annular opening

and adapted to operate theneedles, and means

for elevating and depressing said plates, sub-
stantially as and for the purposes set forth.

6. A knitting machine provided with nee-
dles operated in groups and a reciprocating
ring having teeth for closing the beards of a
group of descending needles and having
spaces for permitting the beards of an as-
cending group of needles to open, substan-
tially as and for the purposes set forth.

7. A knitting machine provided with nee-
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I ciprocating plates for operating said needles

in groups, a ring having teeth for closing the
beards of a group of needles as they descend
and having spaces for permitting the beards
of the needles to open as they ascend, sub-
stantially as and for the purposes set forth.
S. A knitting machine provided with nee-

dles operated in groups and a reciprocating

ring having sets of teeth whereof the tooth
and space respectively intermediate of the re-
spective sets are wider than the others, sub-
stantially as and for the purposes set forth.

9. A knitting machine provided with nee-
dles operated in groups, a ring having teeth
for closing the beards of a group of descend-
ing needles and having spaces for permitting
the beards of an ascending group of needles
to open, and a tappet-arm and connections
for operating said ring, substantially as and
for the purposes set forth. |

10. A knitting machine provided with nee-
dles movable in respect to their cylindrical
support, semi-circular plates for operating
sald needles, a main shaft, and eccentrics and
their complemental links interposed between

the shaft and plates, whereby said plates may

be actuated alternately substantially as and
for the purposes set forth.

-11. A knitting machine provided with nee-
dles movable in respect to their support,
plates for operating said needles, a toothed
ring for opening and closing the beards of
said needles, a main -shaft, eccentrics and
their complemental links interposed between
the shaft and plates, and a tappet and its ac-
cessories for reciprocating the ring, substan-
tially as and for the purposes set forth.

12. A knitting machine comprising needles
movable in respect to their support, recipro-
cating plates for operating said needles, a
toothed ring for opening and closing the
beards of the needles, a yarn-carrier, and
means for operating the plates, ring, and yarn-
carrier, substantially as and for the purposes
set forth. |

13. A knitting machine provided with nee-
dles movablein respect totheirsupport, plates
for operating said needles, mechanism for
actuating said plates, and means forthrowing
the actuating mechanism of one of said plates
out of action, substantially asand for the pur-
poses set forth. | | |

14. A knitting machine provided with nee-
dles, means for lifting and depressing groups
of the needles, a thread or yarn carrier for
laying the thread or yarn onto each group of
needles as they approach and recede from
their highest positions, sinker-bars provided
with projections for holding bights or loops
of the thread or yarn between the needles of
each group until the bights orloops are posi-

tively drawn down by the descent of the nee-

dles and means for operating the sinker bars,
substantially as and for the purposes set forth.
15. A knitting machine provided with nee-

dles movable in respect to their support, re- + dles operated in groups,and sinker bars hav-
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ing projections for retemmg bwhts or leops
of thread between the needles, suhstentlelly
as and for the purposes set forth.

16. A knitting machine provided with nee-
dles movable in respeet to their support, a re-
ciprocating plate for operating a group of said
needles, and devices for dlsconneetmﬂ* and
conneetlnn' certain of said needles frem and
to the plete to permit of the narrowing and
widening of the fabric, substantially as and

for.the purposes set forth. | forth.
17. A knitting machine provided with heel 23. A knitting machine provided with fash-

ioning needles movable in respect totheirsup-
port, an oscillating plate provided with a

“hubs of the fashioning needles, a key carried
by said plate and prowded with a shank pro-
Jecting through a slot therein, and a movable
carriage havmﬂ‘ 23 _tlansversely ranging slot
engaging the projecting shank of the key,

and feshioning"needles movable in respect | ioning needles movablein respect to theirsup-

to their support, an oscillating plate provided | port, an oscillating plate provided with a
with a recess engaging the bits of the heel

needles and with cavities for the accommoda-
by said plate and plovlded with a shank pro-

Jeetmﬂ' through a slot therein,a movable car-
riage having a transverselyranging slot, and

dles, and keys for locking and unlocking the
bits or hubs of the fashioning needles, sub-
stantially as and for the purposes set forth. | a pl.;tte attached to a face of said slot by a
18, A knitting machine provided with fash- ; yielding connection and adapted to engage
ioning needles movable in respect to their | the pro;leetmﬂ'shenk of the key, substentmlly
supports, an oscillating plate provided with a | as and for the purposes set forth.
cavity for the accommodation of the bitsor | 24. A knitting machine provided with a
hubs of the fashioning needles, and a key for | group of needles a reciprocating plate hav-
locking and unlocking the bits or hubs of the | ing keys for connecting and disconnecting
fashioning needles, substantially as and for | the needles and plate, carriages for operating

-kl —

‘the purposes set forth. | the keys, rods provided with teeth meshing

19. A knitting machine provided with a | with teeth on said carriages, and mechanism
bed plate having a flange, a fixed needle ¢yl- | for reciprocating said rods, substantially as
inder, fashioning needles movable in respect | and for the purposes set forth.
to the cylinder and provided with shanks 25. A knitting machine provided with a
adapted to rest on said flange, and a recipro- | group of normally operated needles, means
cating plate provided with keys adapted for | for throwing certain needles of the group out
insertion beneath the bits or hubs of the fash- | of and info action, a carriage, a rod provided
ioning needles when the bits or hubs thereof | with teeth meshing with teeth on said car-
rest on sald flange, substantially as and for | riage, and a revoluble drum having a cam for
the purposes set forth. epemtmn‘ said rod, substantially as and for

20. In a knitting machme, a needle cylin- I-the purposes set forth
der, a set of heel needles having their bitsor | . 26. A knitting machine provided with a
hubs comparatively near their hooke,e set of | group of normelly operated needles, means
fashioning needles having their bits or hubs | for throwing certain needles of the group out
comparatively far from their hooks, a set of | of and into action, a carriage, a rod provided
fashioning needles having their bits or hubs { with teeth meshmfr with teeth on said car-
intermediate of the bits or hubs of the other | riage, a drum hevmn* a step-by-step cam for
two sets of needles, a plate provided with a | opereting said rod, and mechanism for inter-
recess engaging the bits or hubs of the heel | mittently rotating said drum, substantially
needlesand with cavities ot different heights | as and for the purposes set forth.
for the accommodation of the bits or hubs of 27. A knitting machine provided with a
the respective sets of fashioning needles, and | group of normally operated needles, means

92, A knitting machine provided mth fash-

cavity for the eecommodetion of the bits or

cavity for the accommodation of the bits or
hubs of the fashioning needles, a key carried -

/0

75

substantially as and for the purposes set

80.

J0

95

100

105

I1IGC

115

- keys adapted to be shifted into engagement for throwing certain needles of the group out

with the bits or hubs of the fashioning nee- | of and into aetlon a carriage, a rod provided

“dles and into a recess located beneeth the | with teeth meshmg with teeth on said car-

95

- 6o

heel needle recess, substantially as and for | riage, a drum mounted on a ratchet wheel and
the purposes set forth. ' provided with a cam for operating said rod,

21. A knitting machine provided with fash- | a pawl edapted to drive the ratchet-wheel and
ioning needles movablein respect to their sup- | to work in peripheral recesses therein, a pat-

port, an oscillating plate previded with a | tern chain for intermittently rotatmn' the
cavity for the accommodation of the bits or | ratchet-wheel, a pattern chain feed wheel and

20

125

hubs of the fashioning needles, a key adapted | means for COHtIHUOUSlV driving the pa,ttern |

to lock and unlock the bits or hubs of the-| chain feed wheel, substentlally as and for the
fashioning needles and provided witha shank | purposes set forth.

extending through a longitudinally renging 28. A knitting machine provided with a re-

slot in the plate, and a movable carriage en- | ciprocating plete, needles some of which are
gaging said shank, substantially as and for | detachably connected with said plate, means

the purpoees set forth. | | for throwing certain of the detechable nee-

130
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20

25

ales out of and into action, a ca,rrla,fre, a rod
prowded with teeth meshmfr with teeth on
said carriage, and mechamsm for reciprocat-
ing said rod, substantially as and for the pur-
poses set forth.

29. A knitting machine, comprising needles
movable 1n respect to their support, plates for
operating said needles, keys for detachably
connecting certain needlestooneof the plates,
carriages for controlling said keys, means for
continuously operating the plate having de-
tachable needles and forintermittently oper-
ating the other plate, and mechanism for
S]llftll]“" the carriages, substantially as and
for the PUrposes set f01th

30. A knitting machine comprising needles |

movable 1n respect to their support, plates for
operating said needles, keys for detachably

connecting certain needles to one of the plates,
carriages for controlling said keys, means for
continuously operating the plate having de-
tachable needles and for intermittentiy oper-
ating the other plate, rods provided with
racks for shifting said carriages and a revo-
luble drum having a cam for cperating said

502,262

rods, substantially as and for the purposes
set forth. |

31. A knitting machine comprising needles
movable 1n 1espeet to their support, plates for
operating said mneedles, keys for detachably
connecting certain needlestooneof the plates,
carriages for contr olling said keys, means for
continuously operatmn* the plate having de-
tachable needles and for intermittently oper-
ating the other plate, rods for shifting said
carriages, a ratchet wheel having a cam for
operating said rods, a pawl adapted to drive
said ratchet-wheel and to work in peripheral
recesses therein, a pattern chain for inter-
mittently driving the ratchet-wheel, and a
continuouslydriven pattern-chain feed-wheel,

30
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substantially as and for the purposes set

forth. -

In testimony whereof I have hereunto set
my signature in the presence of two subserib-
ing witnesses. -
EMIL J. FRANCK.
Witnesses:

TrOMAS M. SMITH,
RICHARD C. MAXWELL.
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