" No. 656,538, o ~ Patented Aug. 2I, 1900.
.  E. J. FRANCK. -
KNITTING MACHINE.

(Application filed Apr. 28, 1808.)

(No Hndénl.) L - 5 ;heets——Sheet [..
| | _ l | 22
| Il gl
== i
o l% e T A2 Zc?
R0 W e 7\
p Hir &7
. 47 R3S
5/"\'/%-:7 R ] ]L : 5 g /6
ﬂ"f’.?" || u '
< 4
' P4 (N )""‘ TIET 'i:rLj'.--.-‘ E?_f:'__
2 | M . - 2#
/8 y7 . 77 4
; T
1 (i il
i | H
| 1y i ;'I |
16 ]

2 SR 72
_ | | 25
_ R7 . £od-
. 22, — — __“___-______#'___I___.__,__.___ . A
DAL ik iREv— o
. | ' %/ﬁl Hi .:._ e e ::_'T::____;:::::::E:“ V/
78 ///_!¢ UL %
izl._._.._- g?///ﬁ'l N ‘r.‘“_F_' N ¢//é \ﬁj
. B- Z W - g -
4 L 7 R B Tromck
W\Rgﬁw | | "\%AQ - - ”




s . i

-. L
B 11

~ No. 656,538,

': Patented Aug. 21, 900. &

E. J. FHAHCK
- KNIFTING MACHINE...

(Application filed Apr, 28, 1898.) | .
. 5 Sheets—Sheet 2.

(No Modeﬁ)

gt TN\
’“bvxdﬁf“ .?iiiiiﬂ%fifb

T

o
B

l\||I|||IIII|II|IIE§§§§IIIJl{\||IIIII|

AR TR ||m11i“"m”'f‘/ 5
g

72 ‘ |
JEE{q§: L ?;( *:EE£€$£T: S
.. o ’\’\’\E“ " s N '_, ///‘ 27
W wesses 'ij Aéég Drmvenko
' ~ ~ | IANAAT S
TRR DR SRV , EWMAL . Z%WMR%




‘No. 656,538 A Patented Aug. 21, 1900.
~ E. J. FRANCK. |
KNITTING MACHINE.

(Application flled Apr. 28, 1898.)

{No Model.) R | . o | 5 Sheets—S8heet 3.
wf ) - 2
'“26% | 'r“é“ll _ ;f?i =90 - IIi;%gégg
. | i gl ’;A?# o i '
- 740 ' |I' S ' §§§§§§§§E§§§§§§§§§§
' B . . N - w ZHAom

W A

jjf l ‘IIIIII 72N I//% —H
77 E llllllllll! < ié % ' i § b/
" iimy , L s

\B---ft-

J/%ﬂﬁ% | 70 | .
. ? xxxrmun:uuumunqu!\\.}>}}>>>> ' -
S5ctmensonr AN Y77 o\ oo
NN N AN S QAN | 6/ | Emik B Frowck.




No. 656,538, . ' - Patented Aug. 21, 1900.
R  E. J. FRANCK. '
KNITTING MACGHINE.

. o . (Application filed Apr. 28, 1808.) ' |
(No Model.) | - | | 5 Sheets—Sheet 4.

110 | 111 1§

oty (g

IIIII]HII H !"iIIHII

e =l

'mr gmii
Pl

40 |

| i§ P

f%‘v/%%"}% } 1
| E
ﬁf“‘“‘“ﬂx

qrrf

ii M

. - il L ' o u ‘it
f"\ﬁ %mw | | _ | 5/\44255 &S~ S oK.




No. 656,538 Patented Aug. 21, 1900.

E. J. FRANCK. -
"KNITTING MACHINE.

- ~ (Application filed Apr. 28, 1898.) . -
(No Model) . . T . 5 Sheets—Sheet 5.

S
L] |
.

i
A

2

& &
ﬁffg;_ﬁ 7

&
A -
i
1]

-
I
I
I
@

Il
|
H A

=
RS

i

|i

&
N
a3

]

”
™
I

O

O

=
:

—~ = = 4.
78 ® L7
' = I e
e @
. l,.":;ﬂ: mm——— y 1
_. _ |
4
|
- g |

90

= T T B
S 7 i..

»‘-‘C}Ww/\’lomf |
Wsw )

~Sony

¥

THE Hf_"lHH.I!i PETERS €O . PHOTO-LITHO., WASHINGTON, D. C.




10

UNrTED STATES

PATENT OFFICE. |

]LMTL J ¥ RANCI& O[‘ PIIILADELPIIIA PENNSYLVANIA

KNITTING MACHINE

| SPEPTFIC&TION fermmg pa,rt oi Le‘sters Patent N 0 656 538 de‘ted Augus‘t 21, 1 900

Fppl eetmn ﬁled April 28 1898 Seriel Na 879, 068

(Ne mndel )

To all whom it maz i cONCern:

‘Be it known that I, EMIL J. I*RANCK a citi-
 zen of the United Stetes, residing at the city

of Philadelphia, in the county of Phlladelphm

‘and State of Pennsylvanm have invented cer-
~ tain new and useful Improvements in Knit-
ting - Machines, of w hwh the follomnn' I8 a |

spemﬁcatlon -

My present invention IG]&tGS to Ilnplm e-
ments applicable in whole or in part to knit-
ting-machines of the general type described
in Lettels Patent No. 500,121, of June 27,

18933 No. 502,292, efAun'ustl 1893 and more

'eSpeelally No. 336 616, of Aplll 2, 1890 all Is-

sued to me.

- Objects of my pleeent invention are, first,
to tuck while fashioning, whereby the forma-— -
tion of holes in the wor I; is prevented; sec-

~ond, to make the various parts at the t()p of

.20

the needle -cylinder more durable and easier
~ of repair and to improve the operation of the
permit of the
application of a transfer-fr ame; third, to pro-
vide forloosening and tichtening the etltches, |

web-holders and sinkers and

so as to fashion tubulm work ; four'th to pro-

‘vide shipper mechanism which shall be sim-
ple in construetion, positive in action, and

- adapted to work eomnalatwely slowlv and

30

without nndue shocks and jars, and, fifth,

fto provide means for leleasmﬂ' unneeeseary_
tension on some of the werhnﬂ' parts and for
- the general simplification and improvement

- of the machines to Wthh reference ha.e been

35

 View dmwn to a larger scale. e,nd Illustrating
318 a sectlondl"

.50

‘made. Tothese ends my invention comprises
the impr ov G"I]GntS helemeftel deseubed and“
- elaimed. | | |
- Before 1efe1 ring to"the aecompan} mfrdl 2w~
~ings I would %fty that in the latter I have
shown my invention in apphcatlon to the ma-

chine fully 1llustrated in my Letters Patent

‘No. 536,616 and have only illustrated in the |

aeeompanymn‘ drawings so much of said ma-

chine as is necessary fm an undelstendmwof
- my present invention. |
- Inthe ¢ accompanying dlewmws, mee 1is
a sectional view of the needle-cy 11nde1 and
'1ts accessories, 1lluetmtmn' parts embodymw-_-

featmes of my invention. Fig. 2 is a similar

details of constr uctmn Tig.
view-of the presser rmn* -. Eiﬂ‘ 4 1s a top or
plan VIBW showmn' the needle eyhnder in sec-

the 11crht in Fig. 5.

-'Vlew of a

and pawl-release mechanism, and I‘l
a view illustrating the type of needles used |
in the machine. -~

The needle-cylmdel B 1S ﬁxed and ﬂ*tooved-
upon its exterior and in the direction of 1ts
length for the needles, which may be conven-
The needles 1,
23, may extend half-way around the evl- N
1nder---—f01 example, around the upper half,
The fashmmnmneedles‘

"tlon and 1llustlat1nﬂ' the needle - strippers.
Fig. 5 is a view drewn to an enlarged scale
_and taken from the center of the needle -¢yl-
inder in the dlreetlon of one of the needle-
-Stuppets D, Fig. 4
;the bed in seetwn and the tuekmw mechan-

, and showing a portion of

ism in elevation. Flﬂ' 61 isa view of the tuck-

| ing-finger detached Iookmﬂ' from the left to
_ - Fig. 7 is a sectional view
;111115'[1 ating the part 14 shewn in Kig. 5. Figs.

8 and 9 are sectional views 111ustla,t1nfr p051-
tions of the needle bits and earrier. 1‘10*3 10
to 13 are face and sectional views 111118131 ating

how the tucking operation is accomplished by |
‘meauns of the ﬁI]ﬂ‘el shown in Fig. 6.
and 15 are 1espect1vely a plan and a, seemonel_
Fig. 16is aplan

S 70

view of the needle-carriers.

view lllustlatmw mechanism f01 actuating
the sinker-cam, so as to preduce tight endﬂ
loose stitches.

B 1o, 17is a view of. the under
side of the smker cam.

Fig. 16 deteehed Fig. 19 is an elevational
part ot the meehemsm that shifts
the sinker-cam.

and end elevational views illustr ating shi pper

1ently divided into groups.

E:I

as shown in Fig. 14.

Figs. 14

“Iig. 1Sis a side View.
showing certain of the pmte illustrated in

2918

55
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5

| “TFig. 20 is a sectional view
of the upper part of the part shown in Iig,
19.  Figs. 21 and 22 are leepeetively plau

80_ .

2 are located on the other half of the eylin-

der, and between the feshlonmﬂ*-needles 2 is
The °

a group 3of needles like the needles 1.
bits of the needles 1 are connected with the
carrier C by means of removable plates 4.

| The carriers are reciprocated upward and
;downwmd and serve to actuate the needles,
as is fully described in my patents.
plates 4 are notched in the form of a semi-
| circle, as at 5, and- plowded with frenelally'
pear-shaped slote as 6.

A serew is accom-

‘modated by the notchee 5 and other screws
are accommodated by the pear-shaped slots
;G.

The

"The deserlbed arx an n'ement of screws and |

95

100




~ slots affords means_by which the plates 4 can |
~be applied and detached without the removal
of the screws for the purpose of putting in

I10

o - . - 656;538 .

and taking out needles. Near the ends of
the carrier C' is located a deep groove 7 and

above it a shallow groove 8, Figs. 1, 8,and 9,

for the reception of the sprmﬂ'—blte of the
fashioning-needles 2, that are divided into
two sets, one on each side of the machine.

On top of the plate 9 is mounted a grooved |
plate 10, Figs. 14 and 15, that serves toclamp

the needles 3, which mwht be called the

‘‘heel - needles ” to place on the carrier C'.

The adjacent ends of the plates 4 and 9 may
be shaped as shown in Fig. 14. When the
bit of a fashioning-needle is in the groove 7,

- as shown in Fig. 8, such needle makes full

20

strokes and performs regular knitting. How-
ever when the bit of a fashioning-needle is
in the groove 8, as shown in Fig. 9, it is car-

“ried downward, but not to its full stroke, so

30
35

40

needles compresses their spring-bits,and thus_.
 clears them from the grooves 7 and 8, so that
- they remain out of action until the removal
These strippers. are also

45

that it does not throw off its stitch or stitches,
although when the carrier rises it gets into
the groove 7 and is thusearried up to the full
limit of its upward stroke, so as toreceive an
additional stitch or stitches. When several
stitches are collected on one needle and then
all thrown off at the same time in the widen-
ing and narrowing operations or fashioning,

there is produced what is designated *‘tuck-

ing,” which serves to close up openings that

are frequently formed by antomatic fashion-

mg-maehmee

In my present as.in my pa‘rented invention

use is made of strippers D and D’ for detach-
ingand attaching the fashioning-needlesfrom
and. to their carrier. These strippers are

shown in plan in Fig. 4 and in detail, upon
an enlarged scale, in Figs. 5 to 13 and are
provided with a curved edge or fashioning-

plate 11, which when opposite the fﬂShIOﬂlI]U‘-

of the stripper.

provided with a finger or tucker 12, which
~when opposite the faehmmnw needles com-
~ presses their bits to a less extent than the

| 50
55

6o

edge 11 and sufficiently to lift theé bitsout of

the groove 7 as the needle-carrier descends

and mto the groove 8. The finger 12 is

broughtinto p031t10n for engaging the bits of-
the fashlenmﬂ*-needles only when the latter
are being brou oght back into action after hav-

ing been out. of action for fashioning. Such

-posmon of the finger is shown in FI“’ 12.

- In Fig. 10 the ﬁnﬂ'e1 is shown back of the
- edge 11..

Each of the strippers D and D’
comprises two similar segment-like pieces or

plates 13 and 14, placed “the one above the
other and adapted to-slide in circular ways
in the bed of the machineundertheinfluence, |

- for example, of rack-and-pinion mechanism

stich as is deseribe‘d in my said patents. As
shown, the bed is slotted for the accommo-

datlon of a bolt that is atteehed to the pert
or plate 14, | | |

15.

‘the web- holders 20. -
the needle - cylinder that lie between the
needle-grooves are engaged by the ring 18,

15 are spr 1nﬂ's that operate to prevent an
overthrow or excessive movementot the parts
of the strippers. The finger 12 extends from
the plate 13 up through an opening 16 in the
part 14, so that the pmts 13 and 14 are al-

“lowed a range of motion in respect to each
other which_ corresponds with the space or
c¢learance afforded thefingerin the opening 16.

17, Figs.4and 5,18 a set-screw that may be
ea,used to pre;jeet from one of the side walls
of the opening 16, and’ thus limit the range
of motion of the pa,rts 13 and 14 in respect to
each other.- Incidentally it may be stated
that the finger 12 and edge 11 are made of

“hard metal and secured by means of screws
.or otherwise to the parts that carry them.

When the stripper D', Fig. 4, is being ad-
vanced in a counter- eloekmse dueetlon as in
Fig. 4, the side wall 16*, Fig. 5, engages the
shank of the finger 12, and thus pushes the

part 13 along and also causes the finger to lie
‘behind the edﬂ*e 11, Kigs. 10 and 11, so ythat the

edgell oper a,tee to throw out the f&shmnmo‘-
needles

per D’ is continued until the forward part of

‘the edge 11 has advanced slightly beyond the

fa,shlenmfr*needles-—-that is, generally speak-
ing, opposite a few of the needles 10, with
which, however, itdoes notengage. 'Toeffect
the mdenmn* operatmn the part 13 of the
stripper D' is moved in a clockwise direction,

with the result that the part 14 at first moves

independently of the part 13 until the side
‘wall 16° or the set-serew 17, projecting from

it, collides with the shank of the finger 12, as
shown in Fig. 12, and thus causes the pa,rts
14 and 13 to move together., 'The result of

this change in rela,twe position between the
parts 13 and 14 is to cause the finger to lie

beyond the edge 11, as shown in I‘ws 12 and

the edge 11, it operates upon the bits of the

-fa,ehlonm e-needles in the manner described,
so that in then descent they are lifted out of

the groove 7 into the groove 8, and thus pre-
vented for a time from throwmw off stitches,
whereby when they do throw off stitches by

reason of the strippers having moved out of

range of them there 1s. produced in the work
what is called “‘tucking.” The movements of

the stripper D are llke the movements of the

Since the ﬁnﬂ*er is now out from behind

70
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The described motion of the strip- |

95

ICC
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11O

115

stripper D', and the construction and opera- |

tion of the stmppers are also alike.

"181is aringdished, as at 19, to aecommod&te
The tope of the webs on

which may be shrunk onto them. Asshown,

| the parts of the webs that are engaged by the

120

125

ring 18 project somewhat farthe1 01’113 from

{the cyhnder than do the rest of the webs, and
all the webs are notched, as at 21, for the re-
I ception of a- spring that eneompasses' the
needles and holds them to place.
the needle-cyiinder is circular and of less ex-
terior diameter than the rest of it.

The web-

_ lholder ﬂ‘ulde-ll‘{]ﬂ‘ 22, thh upon its under

130

The top of




o '_ Slde 18 radwlly rooved or slotted as ab 52 f01 B

ese538 . g

~ the reception of the toes of the web- holders,
- is applied, for example, by means of screws

| 5

'[0

- in the sinker-head, and the tops of the web-
- holders 20 work between its teeth, while the
sinkers 6% work between the portlons of its |
‘There are

-~ tend to force them mward Each of the web-

B 25
30

-  135

_"-'."'40

45

o ‘"".'50

. ers,

i .55
6 0

. 55

~ scending.

tothe top of the needle- -cylinder.
bed b%is applied to the ring 18 and is provided
‘with sinkers 6%, that work in radial grooves
in it.

- transfer-frame ma,y be conv emently used.

25 is the presser-ring, of which the teeth ex-
tend Inward and npward It rests in a seat

“teeth which extend upward.
springs 26 around the -web - holders which

holders is provided with a rounded toe loosely

fitted and seated in one of the slots 52 of the
20 web-holder guide- ring 22 and with a heel
- adapted to the dished pmtlon 19 of the ring |

18, which serves to limit the upward throw
of the web-holders. Each of the web- holders

 is also provided mLh a finger adapted to ¢ol-

lide with the top portion 97 of the needle-cyl-
inder, which operates as a stop for limiting
.the range of inward movement of the Web-—

holders, it being understood that the web-.
. holders turn on the rounded toes as pivots. |
From the foregoing descrlptlon it is obvi-

~ousthatthe smker head can be detached from
" the guide-ring 18 by the mmple operation of

L loosemnﬂ' the screws (shown in Fig. 1) without
| removing the web-holder S, Since the latterare

held to pldee by the springs 26, gu1de -ring 18,
and notched web-holder guide-ring 22. More-

.. over,the sinkers and web holders are frmded*
-~ in the described slots, so that when a needle_:.
* is taken out, for example, for repairs and

then replaced the web-holder cannot get into

~the wrong position in respect to the needle
Ineldentally

of inwardly and radially projecting teeth of

the presser-ring 25 in both ascending and de-
The sinker-head is prowded with
cuculal grooves in which the projections 23
~.of the Smkers travel and with a cam 283, lo-.
cated near the thread-carrier 29, Fig. 16, and-
adapted to produce reci procatwn of the sink-

On the sinker-head is attached a. guide-
~block 30, which is, generally spe&km

pivoted the thread-carrier 29.

‘Thesinker-

- KEach smker has a couple of luws 23
and 1s rounded on top, as at 24, whereby &

movements of the cam-carrier.

1t may be remarked that the
beards of the needles are closed by the points
lever 42,

30,

U.._}
~ shaped, and between the ar ms of which. is |
The delivery
end of the thread-carrier is elllptlcal where- |
- by the yarn.is laid near'to the sinkers, sothat
that there is less breakage and less: mending
- to be done at the heels and toes when stock-
ings are being fabricated. The cam 28 isad-
,]usted mdmlly in respect to the center of the
- sinker-head, w hereby the throw of the sink-
- ers Is mmeased or diminished, so that the
~stiteh is tightened or loosened.  In ma,kmn'_.;
hosmry the stitch-is tight at the calt and foot
portions and loose at the leg portion,; whereby |
“the stockmﬂ' 1s to a certaln ettent Shaped or.
fashloned R T - y

o npon the pa,rts

31 is a sinker-cam carrier. IL is of U shane

and its arms are guided by the guide- block |

30, which may be provided at 1ts sides with
ﬂa,nﬂ'es overlying these arms.

There are also other springs 33, that operate
by friction and prevent sudden and undesired
The cam 28
is located above the sinkers and between the
projections thereof and is engaged by pins

‘which depend from the carrier 31 and work
in slots in the top part of the sinker-head,

which slots are mdwated by dotted lmes in
F1g 17.
3418 a stop that pto,]ects th1 oucrh the top

plate of the sinker-head and is ad;]ustably.
connected with one of the arms of the cam-
‘carrier 31, for example, by means of set-
scerews and thelr complementalslots, as shown

in Fig. 18. This stop 34 engages the inside

one of the prowctmns 93 on each of the sink-
ers, and thus prevents an overthrow of the
sinkers by the cam 28, it being understood
that this stopis to be ad,]usted to compensate

for wear of the outside projectionson the sink-
ers due to the action of the cam 28 thereon.

described in my said patents are commonly

required time.

44 is

cam-carrier 31 runs.

To insure acceuracy in

- The arms 38

" There arein-
| terposed between the block 30 and carrier 31
suitable springs 32, that balance the centrifu-
gal effect due to the rotation of the machine.

75

20

90

9
I shall now proceed to deseribe means for
automatically adjusting the cam 28 to tighten.
~or loosen the' stitch, as required.- The pat- .
tern-chain r with which machines of theclass
100
provided is equipped with cams 85, whichare
‘intended to operate the sinker-cam 28 at the -.
At some suitable point on =~
‘top of the machine is located a socket 36, that

“carries a bell-crank lever 37.
and 39 of this bell-crank lever may be shifted .
“in respect to each other and Llamped toplace
‘by means.of a set-screw 40. The lower ar m.
39 is connected to one end of a link 41, of
‘which the other end is connected to a. cam-
The link 41 is preferably provided = |
“at its ends with right and lett hand serews
“and suitable jam- nuts by means of which its
length may be adjusted. 43 is a spring that
operates upon the arm 39 and tends to hold
the cam- lever to place in contact with its cam .
screw equipped with a jam-nut
and plowded with a conical point that.oper- -
“atesasan ad justable back-stop for the arm 39,
The arm 38 is: provided with two rollers or
-:pmJe(,tlons between which a lip:

105

IIC

us

120
45 GI] tshlf}'-j :.
The ;Jomn.-.ml of one of
_jthese rollers 46 isfitted to a slot in the arm.38:
~and is prov ided Wlth a nut. and washer for .
“clamping it to place

125

adjustment, there is provided a screw 47

“equipped . w 1th a jam-nut and adapted to. .
“haveits. pomt 1111111; the pos1t10n of tlle JOHI na,l-j-_ R
"'of the roller. | -
-The deseubed adJustments not ouly a,ffmd
‘means for. properly positioning the rollers in
respect to the lip that passes between them,
“but also for compensa,tmfr or takmw up weax P
~When the ecam _3__5 collides =

130




- 6o

10

15

with the lever 42, the latter is shifted teward i

the left in Fig. 16 and the bell-crank lever is
turned by the link 41 s]whtly in a clockwise
direction.
outward and carries with it the cam 28, so
that the stitch is tightened.
tion of the cam-lever causes a reverse motion
Of the cam 28.

Machines of the class described in my said

patents are provided with a drum, as H, and |

with reciprocating pawls, as k& and &', the
pawld being sometimes thrown out of action.
The pawl k is normally held up to. its work
by a spring 47, which upon such occasions is
in eompresswn The outer end of the spring

47 is acted upon by one arm of a bell-crank

lever 48, of which the other arm 49 is con-

- trolled by a cam connected with the drum

20

H, as will be hereinafter set forth: The drum
H is provided at its outer end with a crown-

cam 50. The Dbelt-shipper mechanism (not

- shown) is controlled by a shipper-lever 51,

~derstood from my said pa‘rentb

_.30

~ are simple in construction and positive in ac-

provided with a roller that runs on the edge
of the erown-cam 50, so that when the roller

on the shipper-lever drops into a groove or

low part like that shown in Fig. 91 on the
cam 50 the ehlpper mechanism is caused to
operate by a spring or weight, as will be un-

of the bell-crank lever is held in contact with

the shipper-lever 51, so that when the latter
falls into a low pert of the cam 50 the arm |
48 swings outward, releasing the spring 47,

thus permltmnﬂ* the paw] fcto elem its mtehet—
wheel and become inoperative.
The described cam 50 and shlppel leve1 51

“tion and operate with a degree of slowness

~that is desirable for sh1ppe1 mechanism for
miachines of the class desc¢ribed. DBy throw-

ing the tension off the spring 47 by means of

the bell crank lever 48 49, as described, un-

necessary wear and noise are-obv mted and

- the machine improved. .

45
~art to which my mventmn appertains that
“modifications may be made in details without
departing from the spirit thereof. HenceIdo |

It will be obvmus to those skllled in the

- not limit myself to the precise construction

sa

and arrangement. of parts hereinabove set

forth and 1lluetmted in the ELGCOII]I)&HYII]W

~ drawings; but,

BEE

Ha,vmﬂ' thus deseubed the ndtme and ob-_'

Jeets of my invention, what I claim as new,

and desire to secure bv Letters Patent, is—

1. Inaknitting-machineof the type reelted

‘the combination “with the 5p11nfr—b1ts of the _
fashwmnmneedles, of, a needle-carrier hav-.

“ing deep and shallow grooves for the recep-

tion of said bits, whereby the needles may

g -aceempllsh full and partial strokes, substan-
tially as described.

2. Inakmttmg—machme of the ty pelemted _
‘the combination with the spring-bits of the
_faehwnmﬂ'-needlee of, a needle-carrier hav-
ing grooves the one above_the other for the re-
ception of said bits, and means for recipro- |

The lip 45 is drawn by the rollers.

A reverse 'mo-'

"The arm 49

« 656,538

cating the carrier w’ertleallv substantlally ae
descrlbed

3. Ina kniiting-machine of the type 1e01ted

the combination “of the spring-bits of the fash-

ioning-needles, a needle-carrier having two
arooves for the reception of said bits, and a
needle-stripper having a finger for transfer-
ring the needle-bits from groove to groove
sxlbetantlally as described.

4, Inaknitting-machine of the type recited,
the combination Tof the spring-bits of the fash-
ioning - needles, the carrier provided with

“grooves for the reception of said bits, the
.ﬁnﬂ'er for transferring the bits from groove
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to groove, the edge tor lifting the bits out of

both grooves, end means for Shlftlnﬂ" the fin-
ger end edﬂ’e in respect to each ohher sub-
stantlelly as described.

5. The combination in a knitting-machine
of the type recited, of, the sprmtr-blts of the
fashioning- needlee the needle- carrier pro-
vided with grooves, the superposed segmental

plates movable in 1espee13 to each other and

to the bed of the machine and whereof one

is provided with an edge and with a slot

and whereof the other 13 provided with a fin-
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ger projecting through said slot, and means

fer shifting the first- mentloned plete where-
by the ﬁno*e1 is caused to lie behind and be-

‘yvond the edcre to bring it out of and into

range of the bItS_, s_ubstantla.lly as described.
6. The combination in a knitting-machine
of the type recited, of, the sprmﬂ'-blts of the

| fashioning - needles, the needle - carrier pro-
| vided W1th grooves, the superposed segmental

plates movable inr espeet to ea¢h other and to

the bed of the machine and whereof oneis pro-

vided with an edge and with a slot and where-
of the other is provided with a finger pro-
jecting through said slot, means for Shlfllnﬂ‘
the ﬁrst-—menbloned plate whereby the finger
is caused to lie behind and beyond the edﬂ'e
to bring it out of and into range of the b1ts,
and a screw carried by the slotted plate and

projecting into range of the finger to afford
‘means for adjusting the rela,tlve movement
of said plates, substantlelly as described.

7. The combination in a kmttmﬂ‘-m&ehme
of the type recited, of, the spr1ng-b1te of the
fashioning- needles the grooves of the carrier,

;
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the ways on the bed - plate, the segmental

| plates movable in sald ways and in lespect

to each other and respectively provided with

‘a finger and an edge, and springs interposed
.between said ways Cand plates to prevent ex-
cessive mevement of the latter substantmlly
as described.

8. The combmatmn in a kmttmn‘-machlne
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of the type recited, of, an ama]ly-crreeved |

needle-cylinder, a d1ehed ring mounted on the
webs of said cylinder, a smker-bed applied to
said dished ring, web-holders seated on said

dished ring, and a spring encircling the web-

holders whereby the sinker-bed may be re-
moved without detaching the web-holders

from the cylinder, subst&ntlally as described.

9. The eomblnamon in a kmttmﬂ'-machme
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of the type recited, of, an axially-grooved | carried by the carrier, and means substan-

needle-cylinder of reduced diameter at its
upper end, a dished ring 18, mounted on said
cylinder, a web-holder guide-ring 22, mount-
ed ontheupperend ofsaid cylinder, a presser-
ring of which the teeth extend inward, web-

holders working between the teeth of the
- presser-ring seated on the dished ring and

~guided by the ring 22, and springs encircling

10

s

the web-holders, substantially as deseribed,

10. The combination in a knitting-machine

of the type recited, of, a presser-ring of which

the teeth extend inward and upward, spring-

needles whose beardscodperate with theinner.

ends of said teeth, web-holders working be-

- tween said teeth, means for supporting the

web - holders, sinkers working between the

~ upwardly-extending parts of said teeth, and

-

tially as described. - __ ,
11. The combination in a knitting-machine

- means for supporting said sinkers, substan- |
20 L

~of the type recited, of, an axially-grooved

- provided with inwardly and upwardly ex-

needle-cylinder provided with rings 18and 22,
a sinker-bed detachably applied to the ring
18, a presser-ring seated in thesinker-bed and

- tending teeth,web-holders guided by the rings

erate with the ends of the teeth o

18 and 22, and working between the teeth of
the presser-ring, springs encireling the web-

‘holders, sinkers working between the up-

wardly-extending parts of the teeth of the
presser-ring, and needles whose beards co6p-

ring, substantially as described. _

12. In a knitting-machine of the type re-
cited, a presser-ring provided with inwardly
and upwardly extending teeth, substantially

as described. - S
-~ 15. In a knitting-machine of the type re-
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cited, a revoluble sinker-cam ring, sinkers, a
sinker-cam radially adjustable in respect to

the sinker-cam ring, and means for auto-
matically shifting said eam while the sinker-

cam ring is moving to increase and diminish
the throw of the sinkers and thereby tighten
and loosen the stitches and fashion tubnla,_r

work, substantially as described. o
14. In a knitting-machine of the type re-

~ cited, a sinker-bed and its sinkers, a movable

sinker-cam, a cam-carrier radially adjustable

~inrespect to the sinker-bed and provided with |
a lip, a stop in range of the sinkers and car-

- ried by the cam-carrier, and mechanism sub-
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stantially as described for operating on the
lip and shifting the carrier. | | |

15. In a knitting-machine of the type re-
cited, a revoluble sinker-bed and its sinkers,
a movable sinker-cam, a cam-carrier radially

~adjustable in respect to the sinker-bed, a

spring for balancing centrifugal force exerted

on the carrier and cam, and means substan-

tially as described for shifting the carrier.

16, In a knitting-machine of the type re-
cited, a sinker-bed and its sinkers, a gnide-
block provided with a thread-carrier and at-
tached to the bed, a U-shaped cam-carrier

nthe presser- |
- | In respect to the bed and connected with a

tially as described for shifting the carrier.
17. In a knitting-machine of the type re-

cited, a sinker-bed and its sinkers, a gnide-

block attached to the bed, a U-shaped eam-
carrier having its arms astride of said block,
springs interposed between said block and

arms, a cam carried by the carrier, and means

substantially as described for shifting the
carrier. | S | -
18, In a knitting-machine of the type re-

cited, a revoluble sinker-bed and its sinkers,
a sinker-cam movable radially in respect to
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the bed and connected with a lip, an arm pro-

vided with rollers or projections that codper-
ate with the lip, and means responding to
changes in the pattern-chain and adapted to

- shift said arm, substantially as described.

19. The combination in a knitting-machine
of the type recited, of, a revoluble sinker-bed

‘and itssinkers, asinker-cam movable radially
1n respect to the bed and connected with a
{ lip, a socket supported on top of the machine,
- a bell-crank lever rotatably mounted in said

socket and having one of its arms equipped

with projections orrollersadapted tosaidlip

and having the other of its arms attached to
a link, and a pattern-chain and its accesso-

0O
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ries for shifting said link, substantially as de-

“seribed.

20, The combination in a knitting-machine

‘of the type recited, of, a revoluble sinker-bed

and itssinkers, asinker-cam movable radially

lip, a socket supported on top of the machine,
a bell-crank lever rotatably mounted in said

100

socket and having one of its arms equipped

with projections orrollers adapted to said lip
and having the other of its arms attached to
a-link, means for adjusting said arms in re-
spect to each other, and a pattern-chain and
1ts aceessories for shifting said link, substan-
tially as described. . - |
. 21. The combination in a knitting-machine
of the fype recited, of, a revoluble sinker-bed
and its sinkers, a sinker-cam movable radi-
ally in respect to the bed and connected with

-a lip, a socket supported on top of the ma-

chine, a bell-crank lever rotatably mounted
in said socket and having one of its arms

equipped with projections.or rollers adapted

to said lip and having the other of its arms
attached to a link, a screw, as 44, for limiting
the range of motion of said lever, and a pat-
tern-chain and its aecessories forshifting said
link, substantially as deseribed.

22, The combination in a knitting-machine
of the type recited, of, a revoluble sinker-bed
and its sinkers, a sinker-cam movable radi-

‘ally in respect to the bed and connected with

a lip, a socket supported on top of the ma-
chine, a bell-crank lever rotatably mounted

in said socket and having one of its arms

equipped with projections or rollers adapted
to sald lip and having the other of its arms
attached to a link, a spring operating upon

having its arms straddling said block, a cam | one of said arms and tending to shift the link
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in one direction, and a pattern-chain and its |

accessories for shifting the link in the other
direction, substantially as described.

23. In a knitting-machine of the type re-
cited, the combination of a drum, a recipro-
cating pawl, a cam on the drum, a spring for
holding said pawl up to its work, and a piv-
oted bell crank lever controlled by said cam
and operating to press upon said spring to
put said pawl into action and to release said

- spring to permit the pawl to work free, sub-
- stantially as described.

24. The combination in a kmbtmﬂ'-machme
of the type recited, of, a reclprocatm0' pawl,
a spring for controlling said pawl, a drum, a

crown-cam on the end of said drum, a bell- |
crank lever operating upon said spring, and |

a shipper-lever coéperating with the cam and

operating upon the bell-crank lever, substan-

tially as described.

25. The combination in a knittin ﬂ'-machme
of the type recited, of, an amally grooved
needle-cylinder having a cylindrical top of
reduced diameter, a web-bolder guide-ring
applied to the top of the cylinder and: 11&V1n0*
radial notches 52 in its under face, web- hold—
ers fitted in the notches 52, and a spring en-
compassing the web-holders, substantially as
described.

In testimony whereof I have hereunto
signed my name in the presence of two wit-
nesses. |

EMIL J. FRANCK.

VVll:nesse‘=1 |
W. F. JACKSON[
K. M. GILLIGAN.
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