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FRANK WILCOMB, OF PAWTUCKET, RHODE ISLAND, ASSIGNOR TO THE

NARRAGANSETT KNITTING COMPANY, OF SAME PLACE.

FASHIONING MECHANISM FOR KNITTING-MACHINES.

SPECIFICATION forming part of Letters Patent No. 559,832, dated May 12, 1896.
Appiic:&tien filed December 24,1894, Serial No. 532,814, (Nomodel.)

To all whom it maly coOnceri:

Be it known that I, FRANK WILCOMB, a citi- |

zen of the United States of America, residing

at Pawtucket, in the county of Providence

and State of Rhode Island, have invented cer-
tain new and useful Improvements in Fash-
ioning Mechanism for Initting-Machines, ot
which the following is a specification. |
My invention relates to knitting-machines
of the spring-needle type, and particularly to

fashioning devices and mechanism foroperat-

ingthesame. ThoughIshowtheinventionas
applied to a spring-needle machine, many fea-
tures thereof ave applicable to the latch-nee-
dle type, and I do not therefore limit myselt
in this respeet, and while I show the inven-
tion in connection with two rows of needles to
nroduce a ribbed fabrie its application is not

Timited to this, and it may be used in produc-

ing a plain-fashioned fabrie, if desired.

My invention includes the special form of
narrowing-prong block and holder movable
thereon, of mechanism for shifting the block
longitudinally of the machine from needle to
needle, combined with speecial mechanism to
operate the prongs to engage and disengage
the stitches later and ecarlier alternately at
cach narrowing action, so that the prongs will

act always in the same relation to the trans- |
fer-cam of the cam-bars and when the needles -
| and in the fashioning action the needies are

are properly advanced. It includes also a
pattern mechanism and controlling mechan-
ism operated thereby for determining the
times of the fashioning actions and causing
them to cccur first at one end of the machine
and then at the other in succession, and in
variocus details of construction hereinafter
pointed out. '-

In the drawings, Figure 11s a rear view of
the entire machine. Iig. 1% is an elevation
of the right-hand end of the machine with
parts in seection. Ifig. 2 18 a fransverse sec-
tion of the machine on line 2 2 of Kig. 6, look-
ing from the right, the rear needle-bed and
adjacent parts being shown in section for con-
venience of illustration. Fig. 2° shows de-
tail views of the rack-bar 22 shown in Ifig. 2.
IPig. 3 is a section on line 3 3 of Fig. 5. Figs.
4. 42, 4P and 4° arc views of the pattern mech-
anism for contrelling the fashioning., I1g. ©

is a plan view of the left-hand half of the

e

machine, the thread-carrier being removed.
Fig. 6isasectional plan view of theright-hand
half of the machineonlines G Gof Figs. 1 and 2.

[ig. 7is a rear view of the right-hand half of

the machine with parts broken away. I7g. 5
is a detail sectional view through the needie-
beds and the prong-block. TFig. 9 is a view
of a detail. |

The knitting is preferably carried on with
the devices described and claimed in appli-
cations filed by me in the United States Pat-
ent Office of even date herewith, serially numi-
bered 532,812 and 532,815; but I do not wish
to limit myself in this respect, as the fash-
ioning devices may be used on other styles of
machines. The needles are operated inde-
pendently of each other and the forming and
casting off of the stitches goes on continu-
ously and in rapid succession. The fashion-

ing devices act with the independently-oper-

ated needles and simultaneously with the
knitting operation.

As the knitting devices are fully deseribed
in the application referred to, no detail de-
seription of them need be given herein. Kach
setof transfer-cams is substantiallyV-shaped,
as at 1, Fig. 5, comprising a lifting-cam and
a retracting-cam. These cams advance the
needles independently of each other as the
cam-bars approach the limit of their stroke,

advanced so that the old loops are on their
stems below the beards. The prongs then
mmove along the stems, enter the loops, and
lift them high enough to let the beards pass
through the loops when the needles are with-
drawn, leaving the loops hanging upon the
prongs. The prongs are then shifted along
the needle-row the distance of one needle and
remain stationary until the needles are again
advanced in the next stroke of the cam-bars,
the hooks of the needles passing through the
loops hanging upon the prongs, whereupon
the prongs recede, leaving the loops hanging
upon the stems of the needles. The transfer-
prongs 2, Figs. 2 and 8, are carried by their
bent shanks 3 in holders 4, pivoted at 5 to the
blocks 6, which are movable in curved ways
7 of the shifting block 7%, the curve of the
ways being on the are of a circle, so that the

| prongs will move down to take the lcops from
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~the needles and then lift the same.
~oted prong o-holder 4 is allowed a f&llmn mo-

9 - . bBb9,832

The piv-

- tion in relation to the sliding pr 011@-—1)10@L

10

20

- so that the prongs will engage 1’)1‘0pe1*1y 11'11;11_

the needles to take the. 1001)8 therefrom and

- then be slightly elevated to avoid along fric-
- tionalengagementwith the needles and there-

- fore
this fa,lhng and rising 11101"(3111(31113 the prong-
holder has a pin 8, movingover a camway 9
. on the side of the slufhnn block 7%, the pin-

saving wear on the same. To control

being pressed thereon by the spring 10.  As
the Slldmn' block 6 moves forward alonﬂ' its

curved way the prongswillreceive this euwed |
“movement; but in addltmn they will fall to
take the 100138 and then the pin riding up the
“incline 11 they will raise the loops from the
needles to allow the beards to retract and will.

remain in this position, the pin engaging the
seat 12 at the end of the camway. |
The sliding blocks are

~machine, journaled in bem ings on the frame,

30.
o -ehifter'movee on
on the main frame.

40

45

55

.60

~and havmg arms 14 splined thel eto and con-

nected by the links 15 with the sliding blocks,

‘the said arms being cach- melosed by the
- prong shifter or block 7% and its splined bear-

through which the rock-shafts pase.

the ways 167, Figs.

2 and S,

, the links 18,

the levers 1‘} pivoted to bmehete 20, Ifig. :,'
sald levers having toothed'

segments engaging each other, and a segment
21 on one ]ever engaging a rack-bar 2 car-
ried by a transverse slide 23, operated towerd
the left of IFig. 2 by the cam 24 engaging its
roller 26 to move the prongs toward the nee-
dlesand operated toward the right by the cam
20 to move the prongs from the needles for
depositing the transferred stitches thereon.
For shifting the prong-shifter longitudinally
of the row of needlesr o‘r.:u} shafts 27 arve used,
one end of each shaft being journaled in the
end frames of the machine and the other end
in bearings 23, secured to the brackets 28%,
projecting from the ends of the nmehme
The shafts are rotated from the gear 2
loose on the main shaft 30, which elao carries
loosely the cam-wheels hm*mn the cams 24 25
thereon. This gear-wheel lme an adjustable
pin 32 on its side which at each revolution of
the gear engages a spur-wheel 33, loose on
the 10(31{ shm‘t ji_r journaled in bem*m;re 29 on
the rear of the mec,hme the said spur-wheel
having fixed thereto a pinion 36, meshing
with a gear 37, Figs. 1, 1*, and 6, journ aled
on a pin on the end frame of the maehme and
engaging pinions 38 on the shafts 27, there
being a shaft for the front prong shifter and
one for the rear. This mechanism rotates
the shafts in unison step by step. 'They have
z1gzag cam-grooves 39, engaging the pins 40
on Lhe pewl-shdes 41, Sphned n the bearings ;

‘the toothed bars 43 of the blocks 44, adep‘ted' o

| to be moved step by step along the ways 45
of the brackets.
“ards 406, from which rods 47 extend to the
-pronfr-shlftels and each time the grooved
shafts are given a forward nmvement the
pawls will move the toothed bars and through
the blocks and rods the prong-shifters to sluft'

-able in the bearing-bracket ::md h{wm

opemted flOlll the?
10(,L-ehefts 1‘_:, extending lengthwise of the

~The. She[’t 1S 10'(:31&0(1 to |
- move the prongs to and from the needles by
. the arms 17, I+u;s 1,2, and 7

.- within the ha,me

Pawls 42, carried by the slides, engage

“"{'hese bloehs have stand-

the prongs to the next needles, each move-

‘ment of the shaft operating _Lhe pawl 42 for-
ward and ‘backward.

The pawl-carrier has
also a retracting-pawl 48 for returning the
toothed bar and block to normal pOSlth]l to

75

S0

begin anew fabrie, and either one pawlor the

other' may be held out of engagement with

the toothed bar by the shifting-rod 49, mov-

a Im-' |

ger-piece passing . through the slot 50 10 op-

emte the same. The eams 24 25 are car ried,

performed by the segmental rack 53 on the

rack-wheel 54, whieh 1s splined at 58 to the
‘main shaft and is shifted Jaterally by a con-

respectively, on ‘the adjacent faces of the .
‘gears 24* 25%, and the three gears 29 24X 25%,
all being loose on the main shaft 30, (see a
similar m‘mnﬂement of loose gears at the
right of Fig. 7, ) are operated by the wide g gear

51, fixed on the supplemental shaft 52 Whleh_

|18 1eteted only when the fashioning isto be
~ings workingin the bosses or journals 16, pro-
- jecting leter ally from the shifter sides and |
The

90

ical roller 55 on the switeh-pin 56, when said

pin is lifted through the pattern 1116(3]_1&111%111'
i -hereinatter desecribed into line with the boss
57 on the wheel, which boss has an incline 62
Figs. 6 and 7, to shift the wheel later aH)
The shifting of

When engaged by the pin.
the wheel bunﬁ's 118 senmentel rack into lme
with the pinion 59 on the supplemental shaft,
and the revolution of the wheel rotates the
shatt 52 and through the gear 51 the three
loose gears on the main shaft. The main
shaft, with its rack-wheel 54, makes one revo-
lution to each reciprocation of the cam-bars,
and the rack engages the pinion when the ma-
chine 1s near the middle stroke, and as the
stroke 1s being completed and the transfer-
cams are passing the transfer- -prongs the revo-
lution of the gear 24%, carrying the advanec-
Ing-cam 24, will epemte the transfer-prongs
tewm d the needles to take the loops from the
advanced needles. At the end of the stroke
the pin on the gear-wheel 29 moves the de-
scribed connections one step to shift the
transfer-prongs to the next needles to trans-
fer the loops, and as the cam-bars near the
middle of their return stroke and the trans-
fer-cams are passing the transfer- -prongs the
retracting-cam 25 (dotted lines in Fig. %) acts
toreturn the prongs and depositthe loops onto
the needles which have advanced through
them. Thus the three loose gears are oper-
ated to start the tl*ansferrmﬂ action as the
machine 1s a little past middle stroke in one
direction (the transferring followi

ng the knit-
ting action) and completes the transferring

100

10§

L1O

I15

120

near the middle return stroke in advance of
the knitting, the three loose gears thus mak-
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ing one revolution from the middle of the
stroke one way to the middle of the return
stroke, the segmental rack on the rack-wheel
being only long enough to effect this result.
As the rack leaves the pinion a plane segment

GO of the rack-wheel engages a Cutmvay disk
61 on the Supplemental shaft and connected

with the pinion, and the pinion and the trans-

fer mechanism are thus locked inactive until

the next transferring action is to be per-
formed.
tion by the spring 61 with its rack out of line
with the pinion when the second incline 63
comes opposite the conical shifting pin, and
the connections are still held ]_ocLed by the

continuouns plane part of the periphery of the

raclk-wheel engaging the locking-disk.

It will be noticed that as the transfer-prongs
are shifted along the needle-row from one
needle to the nexttheir relation to the stroke
of the machine and of the transfer-cam is
changed, and as they must act always 1n the

same relation to the needles—that is, when

the needles are advanced—it 1s necessary to
provide meanswhereby they will advance one
needle later each time, so that the V-shaped

cam will be directly opposite them when they

operate. DBy referring to IFig. 5, for instance,
in which the transfer-cams are shown at the
left of the transfer-prongs, the advancing ot
the prongs to take the E,L tBhG‘% from the nee-
dles takes place as the transfer-cams are pass-
ing the prongs from left to right, and the re-
traction of the prongs to deposit the loops on
the needles takes place as the transfer-cams
are on their return stroke from right to left.
The shifting of the prongs one needle inward
or to the right of Kig. 5 takes place after they
have. advm}wd and when the transfer-cams

are at the end of their stroke from left to
right, and this shifting brings the prongs

one needle nearer to the trmztsfer
the right of the prongs, and as the transfer-

cams move toward the left they will arrvive

opposite the prongs one needle carlier 1n
the stroke, and econsequently the retraction
of the prongs must take place earlier in the
stroke. Theprongsremalningin theirshifted
position toward the right and the transfer-
cams having returned to the left of I'ig. 5, the
parts are ready for another transferring ac-
tion, and on the stroke from left to right the
transfer-cams will arrive opposite the shifted
prongs one needle later, and consequently the
advance of the prongs must take place later
in relation to the stroke. Thisis effected by
making the gear 24 with one tooth more than
the gear 29, so that while the gear 29 shifts
the earrier at exaetly the same time and point
in the stroke the gear 24° will operate the

prongs later on each stroke corresponding

with the interval between the movements of
the needles, or, in other words, the prongs will
advance one needle later at each action.
supposing there are three hundred and
thirty-six needles in the stroke, the gear 29
would have three hundred and thirty-six

| ment of the prongs.
The rack-wheel is returned to posi- | .
| cams and devices as are described 1n the ap-

FKigs

cams at

| having

' teeth, while the gear 24% would have three

hundred and thirty-seven. On the return
stroke it will be clear that the prongs must
be returned one needle earlier in the stroke
each time to deposit the loops on only those
needles which have fully advanced, and
therefore the gear 25* carrying the retract-
ing-cam has thr‘ ee hundred and thirty-five
teeth to secure this earlier returning move-

As before stated, I use the same knitting-

plication above referred to, comprising the
needles, the call-jacks 64, and the call-cams
shown in the said application, the jacks be-
ing thrown into action by the call-bars 65 in
the rock-shafts 66, operated through the
arms 67, fixed thereon, the links 68, the arms

69, the rock-shaft 34, and the arm 70 on the

rock-shaft having a roller engaging a cam-
oroove 71 in the rack-wheel 54. The rock-
shafts 66 are operated at the end of each
strolke to throw all the call-jacks into opera-
tion; but the call - jacks of those mneedles
which are to remain inactive in fashioning
the fabric are immediately returned to posi-
tion out of line with their eall-cams by the
jack racking bar 72, carried in a slideway of
the rock-shaft. This baris adjusted step by
step lengthwise of the machine to follow the
shifting movements of the transter-prongs
and is operated by the sliding block 44, to
Wlnch the bars are connected b} the elips 7 73
7T and 9, on the blocks engaging ‘natche%
73% in the bars, so that the Dars may oseil-
late without breaking the connection. The
lengthwise adjustment of the racking bars
Lakes place at the end of the siroke, when
the rock-shaft is turned inwardly and the
racking bar is at its highest point of move-
ment, and thus in positi(m to be moved in
front of the nibs of the jacks. The rack-bar
22, Figs: 2 and 2%, is detachably connected
with its transverse- slide 23 by the lateh 75,
a forked end pivoted to the rack-bar
and embracing a stud 76 on the transverse
slide. DBy throwing the latch up the con-
nection will be detached and the transfer-
prongs may be manipulated, It desired, by
hand.

The stops of the thread-carrier deseribed
in the application above referred to may also
be operated from the shiding biock 44 through
the standard thereon and the standard and
rod 76%, Fig. 1.

The pmtem mecham%m (301111'>1=1qu a chain
77, a chain-wheel 78, loose on the rotating
shaft 79, journaled in the frame and driven
from the main shaft through bevel-gears 80,
and the gear 81, connected with the chain-

-wheel and meshing with a pinion §2 on the pin

83, projecting from the machine-frame, which

| pinion is driven step by step through the

slotted wheel 84, having a sleeve 85, conneect-
ed to the pinion, said wheel being operated
by a pin 86 on the side of the grooved cam-
wheel 87, fixed to the rotating shatlt and malk-
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ing one revolution fore
chine to move the pattern-chain one step for-
The cam-wheel has an inclined groove
33 opening mtel*ally of the wheel and con-
‘necting with a straight peripheral groove 89,
en dmﬂ* in a 1‘6‘&"@1‘80137 mnclined groove 90 ]j ig.

ward.

. 4"* also opening laterally of ﬂl@ wheel.

In describing the connections from the pat-%

RN tern mecham&m for conty ollmn the fashion-

i HTO

L o

40

4.5

50

55

Go

98 Fig
o engage the inclined ¢

groove positively.

ing mechanisms: at the: right “and left hand |
ends of the maehine, 1 will refer: first: to the
~connections for: controlling the fashioning |
mechanism atthe vight hand of themachine.
The two sets of devices are similar in all re- |:
spects, and asthe details are more fully shown
oo riniconnection with (theé second: set réféerence |
oo smay be had to them also totillustrate the de-
oooseription of thedfirstset of conneetions.: When |
o adog 91 of the pattern: schain lifts the cateh-

; moving in: ways: of ‘the box 03, by
L eng aﬂmn with 1‘[% incline: projection: 94, the;
i -ateh :pla,te will lift its cateh - shoulder 05
~from the shoulder 906,
. whic¢h is movable thr 0113}_1 .bem_mf&_ .tl.:.-'m&
versely: of the machine; Fig. 3; and as:this:
- release takes place just before the mouth of .
- 1the inclined groove 53 comes opposite the pin ;
. 4% on the bar 97 the said har will be :
 free ‘Lo. be foreed forwar d, so that the pinwill .
cam-groove and thenthe
 bar wﬂl be operated forward by the eam-
The rear end of the bar:
1 is connected to the: lever 99, connected with
- the rock-shaft 100, turning in suitable bear-
Cings at the rear of the machine, and thisrock-
shaft carries an arm 101, Figs. 6 and 7, con-:
nected by a pwot at its end with the switch-

plate 02

Tig. 4, of the bar 97,

pin 56, carrying the conical roller. This pin
15 arranged to slide in a stationary bearing
105, Fig. 7, and 1t will thus be seen thatwhen
the bar 97 1s operated by the cam the switch-
pin will be raised to engage the incline 62 of
the boss 57 on the rack- “wheel to shift it lat-
erally for the fashioning, it béeing understood
that the parts are so timed that the cut-away
part of the boss will he opposite the pin when
the same 1s lifted. For throwing the bar 97
into the inclined groove of the patfern-cam
when sald bar is released by the lifting-plate
a spring 10218 used, Ifigs. 3 and 7, connected
withthelever 99 and with the bearing-bracket
103. The litting-plate, Kig. 4, is in the form
of an open {rame, having the shoulder 95 at
one side, and through this frame the bar 97
is free tomove forward. The baris returned
to normal position by the reversely-inclined
oroove 90, and the pin then lies alongside the
cam- wheel ready for the next ’lCthIl when
the inclined groove 838 comes around again
aftertherelease of thebar. The lifting catch-
plate is pressed downward by a spring 104. .

I have thus far described fashioning de-
vices for one end of the machine, the pattern
connections described being for the fashion-
ing devices at the right of the machine. All
the mechanism 1s duplicated for fashioning

at the other end of the machine; the pattern

ach stroke of the ma-

tiom.
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| connections, however, being: combined and

arranged : tobe’e:her a,nd in a novel IMATIIET.
The supplemenml shaft 52%, Figs. L and 7,0f 70
the fashioning mechanism at Lhe left of the;
émaehme is arranﬂ‘ed end to end with theshaft =
l‘he switch- 00
;p=i11 H56* for the left-hand mechanism and de-: -
sioned to aet with the rack-wheel 54" passes

52, deseribed as in Figs. 1 and 7.

verse sliding bar 97%

- T'he bar is pressed by Lhe f%pr*mﬂ 10

one end of the
other end on the same reciprocation of the
machine, the second fashioning action being
completed on the next stroke.

In order to hold the narrowing mechanism
first operated in operation after the first slid-
ing bar 97 has been returned to normal posi-
tion, so that the fashioning on one side can be
completed while the switching mechanism {or
the other end of the machine 1s being thrown
in, a loose or clutch connection is provided 1n
the opemtmﬂ‘ connections leading to the
switeh-pins, so that the pin may remain in its
operated position, while the bar 97 may be re-
set. This consists simply of a cluteh-piece 106,
Fig. 7, secured to the shaft 100 and having a
jaw 107, engaging a corresponding jaw on the
bearing 108 of the lever 99, so that after hav-
ing operated the shaft 100 through this cluteh
the lever may return to normal position to be
held by its catch-plate. The switch-pin 1s
held up while the bar 97 1s reset, and as both
pins are held up by similar means 1t will be
only necessary to describe the means in con-
nection with the switch-pin 56, as this 18 bet-
terillustrated. 'The switch-pin i1s held up by
the pin 109 thereon engaging the groove 110
between the flange 113, FFigs. 3 and 7, and the
boss 577, and is depressed by the incline 111

on the rack-wheel engaging the pin 109 and
forcing the sxwtch-pm down when the

rack-

S an@dé
éh&s:a: pin: 98%, lying. normally :-;Llo_lta%lde the:
cam-wheel 87, A second Gpen'fmme 'eat'eh-'-z
plate 92% Fig. 4°; having a catch:shounlder95%,
located in 11110 w1th the shoulder 96> on: theé SEREE
second bar, moves vertically in ways in: the:
|- box 93, when ifsinelined projection 94 isen- .
| gaged by a dog 91 of the pattern-chain on the
next stroke of the machine.
is o one side of the projection 94 on the first:
lifting-plate and is lifted when the pattern-.
chain makes its next stop. . This oceurs im-
mediately after the first bar has beenreturned g3
to normal position by the reversely-inelined: 0.
groove 90 in the cam and: just before then-. . . o
¢lined groove 88 comes around. .
bar is released and is thrown into connection:
with the cam-groove 835 as'the cam begins its:
second revolation with the beginning of the 1
stroke of the machine in the opposite dirvec-
By this arrangement the: narrowingat
machine follows that at the

75 ¢
éthrmwh the bearing 105 and is pivotally con- i
snzected with ‘the ;:1,]:11110_1?< on the hollow:rocks .+ ¢
shaft 100%, through which 'passes the rock- .
shaft 100, and having
thereto, which 1s connected toa seeond trans-;
mmnﬁed along 51(16 iho;
éba,r 97, ELbOVG desembed EERREY

& lever 99° conneected:

thie go.
“T'hig projection: @+

T'he second 1

100

1C5

110
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wheel is to e shifted laterally to normal po- | against lateral displacement on the supple-
sition by its spring and when the open part | mental shafts by pins a entering grooves 0
of the boss 57X comes around, as in Figs. 3 | in the shafts, Fig. 7. The clutch-rods are
and 7. The flange 113 is open at 112 to allow | connected with the elutches 121 by the forks 7o
the pin 109 to be disengaged. The lever 997 | 124 engaging the groove 125 in the clutches.
has a similar cluteh conneetion 106 with its | TFor convenience of illustration I have shown
shaft 100%. This mechanism is not limited | the cluteh-rods 119 in ¥Fig. 7 as in a lower
to the combination of two sets of fashioning | plane than the supplemental shafts. In prac-
mechanisms, as the clutech and means for | tice, however, these clutch-rods are in the 75
1o holding the switeh-pin in action may be used | same horizontal plane with the supplement al

with one set, as the pattern mechanism can | shafts, as in Iigs. 1* and 2.

It

thus be reset while the switeh-pinremains in |  The cam-piece 24 for moving the prongs
action. | toward the needles is pivoted at 127, Fig. 2.

The stop-moticn may be the same as that | This pivot extends through the wheel and So
15 described in the above-mentioned applica- | has a disk on it engaged by & spring 127 for
tion, the lifting-piece 114 therefor being in | holding the cam-piece in normal position and
the form of an open frame to allow the bars | also for allowing it to turn and pass the roller
07 97% to slide throungh and having an inclined | on the rack-slide when the wheel 247 is ro-
projection 115, Fig. 4°, to be operated by a | tated backward. 35
20 lateral stud 116 on the chain. This piecemay | ~ While I have shown the narrowing-prongs
operate any suitable shipper connections, | as combined with mechanism for operating
such as those shown in the said application. | the same earlier and laterin the stroke, 1t will
In order to return all the parts to normal po- | be understood that I do not limit myselt to
sition for a new fabrie after the machine is | the particular fashioning devices shown, as go
2z stopped, the handles 117 at each end of the | the said operating mechanism may be used
machine are turned, operating the transverse | in connection with other fashioning means
rock-shafts 118 and the shipper-rods 119, op- | adapted to be operated later and carlierin the
erated through the half-disks at 120 to throw | stroke. - |

- the clutches 121 on the supplemental shafts | I claim— | | 95
30 into connection with the pulleys 122, which 1. In combination with the spring-needles

are constantly operated in the opposite direc- | and transfer-cams,the transfer-prongs,means
tion from that of the supplemental shafts in | for operating them substantially in thearcot
operating the fashioning mechanisms to fash- | a cirele and means for oiving them a falling-
ion the garment. One half-disk is secured | and-rising movement in addition thereto,sub- roo
to the rod 119 and the other to the rock-shaft, | stantially as described. |
as in Fig. 9, their straight faces being in con- 9. In combination with the spring-needles
tact. These clutches 121 are splined to the | and transfer-cams,thetransfer-prongs,means
supplemental shaft and connected with the | for operating them through the loops along
pinions 39 59%, also splined to said shafts, | the stemsof the needles toward the hooks and 1053
40 and when shifted laterally they withdraw the | for lifting them, means for shifting them lat-
clutch-teeth 123 of the pinion out of connec- | erally when the needles have been retracted
tion with the locking-disks 61 61* loose on the | from beneath them, and means for retracting
supplemental shafts, so that the revolution of | the narrowing-prongs along the stems of the
the pulleys with the clutches will rotate the | needles from the hooks when the needles are 110
43 supplemental shafts backward and through | advanced beneath them, substantially as de-
the loose gear 29 return the transfer-prongs | scribed. |
to normal position, the clufeh being thrown 3. In combination with the spring-needles,
out DLy the operator when the prongs have | the transfer-prongs arranged over the needie-
Dbeen returned with the racking-bars and | stems, means for advancing and retracting 15
so thread-carrier stops. The two loose gears | the needles, means for operating the prongs
carrying the advancing and retracting cams | along the stems of the needles toward and
will also return to their normal positions with | from their hooks and for making contact be-
the cams in the proper relation to each other, | tween the prongs and necedles, substantially
said cams having changed their relative po- | as described. [2C
sz sitions at each fashioning operation. The| 4. In combination with the spring-necdles,
three loose gears for the second set of fash- | and transfer-cams, the transfer-prongs, the
ioning mechanism I have shown in section on | sliding block, the prong-holder carried there-
the right of Fig. 7 and marked 297, 24%, and | by and movable in relation thereto, the prong-
250 corresponding to the gears 29 24X 25%) | shifter having curved ways for the sliding 125
Go Defore desceribed. The loose spur-wheel and | block and the stationary cam-path on the
oear operated from the gear 29* is also shown | prong-shifter for controlling the movenient of
at the right of Fig. 7 at 86" and 33%, the former | the prong-holder, substantially as described.
meshing with the step-by-step gear 37*, cor- | 5. In combination, the needles, transfer-
responding to the gear 37 at the other end of | cams, the transfer-prongs, the shifting block 170
65 the machine. | the means for operating the transfer-prongs

o
{1

The loeking-disks 61 and 61* are held | and the means for shifting the block compris-
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ing the push-block, a connection therefrom to

the shifting block, and means for operating

the push-block, substantially as described.
0. In combination, the needles, transfer-

cams, the transfer-prongs, the shifting block,

means for operating the transfer device, the
push - block, a connection therefrom to the
shifting block, the rotary shaft, a connection
therefrom tothepush-block and means for ro-
tating the shatt step by step, substantially as
desembed

. In ecombination, the needles, transfer-
emns,- the transfer-prongs, means for operat-
ing the same, the shifting block therefor, the
push-block, a connection therefrom to the
shifting block, the grooved rotary shaft,
means tor operating it step by step, the slid-

ing pawl operated thereby and the rack-bar

connected to the push-block, substantially as
described.

8. In combination, the ncedles, transfer-

cams, the transfer-prongs, means for operat-

ing the same, the shifting block therefor, the
push-block at the end of the machine con-
nected to the shifting block, the rotary shaft
and means to operate the block therefrom,
the pinion on the shaft, the gear meshing
therewith and means for operating the gear
step by step, substantially as described.

9. In combination in a knitting-machine,
the transfer-prongs and means for advancing
and retracting the same consisting of rotary

cams connections between the same and the

transfer-prongs and means for changing the
relation between the cams at each successive
narrowing movement, substantially as de-
scribed. |
10. In ecombination in a knitting-machine,
the transfer-prongs devices l'oradvancmﬁ the
sald prongs and dGVlCGS for 10131*::101“11‘1# the
same means for actuating the said deviees
and changing their relation at each succes-
sive narrowing action and conneclions be-
tween the said devices and prongs, substan-

tially as deseribed.

11. In combination in a knitting- nmelune
the transfer-prongs means for advanemn the
said prongs and for retracting the same in-
cluding the two gears moving at different
rates of speed and means for operating the
gears, substantially as described.

12. In combination, the needles, transfer-
cams, the transfer-prongs for the loops, means
tor shifting the same along the needles, a cam
for advancing the transfer-prongs, a cam for
retracting the same, connections to the trans-
fer-prongs and means for driving the cams at
different speeds, substantially as described.

13. In combination, the neecdles, transfer-
cams, the transfer-prongs for the loops, means
for shifting the same along the needles, a cam
for advancing the transfer-prongs, a cam for
retracting the same gearing for operating the
cams having different numbers of teeth and
connections between the cams and the trans-
fer-prongs, substantially as described.

14. In combination, the needles, transfer-

cams, the transfer-prongs, means for shifting
the same, the cam for advancing the trangfer-
prongs, the cam for retracting the same, the
gears carrying the cams, said gears being op-
erated at different rates of speed and con-
nections between the cams and the transfer-
prongs for operating the same, substantially
as described. |

15. In combination, the needles, transfer-
cams, the transtfer-prongsfor the loops, means
for shifting the same along the necedles, the
cams for advancing and retracting the trans-
fer-prongs and the connections therefrom
compusmg the sliding rack, the lever having
a segment eng&ging-the same, the rocl-shaft
and the connection from the lever to the rock-
shaft, substantially as described.

16. In combination, thetworowsof needles,
transfer-cams, the transfer-prongs, the slid-
ing rack with means for operating the same,
the two pivoted levers having segments, the
connections from the levers to the transfer-
prongs and a segment on one lever engaging
the rack, substantially as deseribed.

17. In combination, the necedles, transfer-
cams, the transfer-prongs, the rack, the shde
carrying the same, means for operating the
slide, the connections from the rack to the
transfer-prongs, and the detachable connec-
tion between the rack and slide, st 1bata11tmllv
as described.

18. In combination, the needles, transfer-
cams, the transfer-prongs, the shifting block
therefor, connections for shifting the block,
connections for advancing and retracting the
transfer-prongs, the gear carrying the advane-
Ing-cam, the gear carrying the retracting-cam
and the third gear for operating the shifting

connections, the said advancing-gear moving

slower and the retracting-gear faster than the
shifting-gear and means for operating the
gears, substantially as described.

- 19. In combination, the needles, transter-
cams, the transter-prongs, means for advanc-
Ing and retracting the same means for shift-
ing the prongs lengthwise of the needle-row
comprising the step-by-step gear and inter-
mediate devices, the pinion meshing there-
with, the toothed wheel connected to the pin-
ion and the gear having the pin for engaging
the toothed wheel with operating mechanism
for the gear, substantially as described.

20. In combination, the needles, the trans-
fer-prongs, operating connections thereto for
advancing and retracting the prongs and for
shifting the same along “the needle—row the
main sh&ft,, the 1&1361‘&11}7- shifting 1&(‘*L-thel
on the shatt having the incline, the switch-pin
to act thereon, the pinion arranged to be op-
erated by the rack-wheel and to operate the

said connections to the transfer-prongs and
pattern mechanism for controlling the switch-
pin, substantially as deseribed.

21. In combination the call-bar extending
lengthwise of the needle-row, the racking bar
also extending lengthwise thereof, pattern
mechanism for operating the racking bar lon-
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citudinally of the needle-row and means for
operating the call-bar and racking barat each
stroke of the machine and in a Air ection lat-

erally of the machine, substantially as de-

sceribed. _
292, In combination, the needles, the trans-

fer-prongs, the main shaft the 3111ftmn rack
wheel thereon, means for shlftmﬂ the same,
the supplemenml shaft, the pinion thereon,
the gearing loose on thc main driving shaf‘b
oear Eﬂ to the supplemental shaft and connec-
tions to the transfer-prongs operated by said
oearing for advancing and retracting the
prongs and for Sh].ftmﬁ the same alonﬂ the
needle- row, substantially as deseribed.

23. In COHIle&’[lGll#the needles, theircams,
means for rendering the needles inactive com-
prisging a racking ba;z' means for reciprocat-
ing the bar later ailly of the machine, the slid-
ing hblock having a loose connection ﬂlel ewilh
to permu it to move laterally and means for

adjusting the sliding block, ‘substantially as

described.

24. In combination, the transfer-prongs,
driving mechanism Lhelegor for advmmmﬂ
and 1011*&@1:.111 o the prongs and for shi ftmﬂ
the same almw the needle-row and the pat-
tern meelmnmm including a pattern device,
means for moving ﬂ_lesame, the rotary cam-
wheel with operating means therefor, the
sliding bar adapted 60 engage the emn-whee]
the cateh plate arr anﬁed to hold the bar out
of engagement with the cam, sald catch-plate
being adapted to be operated by the patiern
device to release the bar and connections
from the bar to the driving mechanism to con-
trol the times of operation thereof, substan-
tially as described.

25. In combination, the transfer-prongs,
driving mechanism therefor for advancing
and 1etmet11w the prongs and for bhlftlnﬂ

the same alonf the needle-row, and the pa:L-_

tern mechanism comprising the pattern de-
vice with operating means, the cam-wheel,
the sliding bar adapted to engage the same,
the connections from the slide to the driving
means for the transfer-prongs to control the
times of operation thereof,and the open frame-
latch to hold the slide-bar out of engagement
with the cam and arranged to be lifted by
the pattern device,substantially as described.
26, In Combma‘tlon the transfer-prongs
driving mechanism therefor including 1110

5111&111@-“ heel for advancing and l'etmc‘rmn |
the prongs and for shifting them along the |

needle-row, the switch-pin for {Jperm;ing the
same laterally, the pattern mechanism with
connections for operating the switch-pinand

the flange on the shifting-wheel for holding

the switch-pinin its moved position, substan-
tially as described.

27. In combination, the tr am.fer-pmnﬂ%
dvivin 2 mechanism theref or, including the
shifting-wheel for advancing and re‘bmctiug

the prongs and for shifting them along the
needle-row, the switceh-pin, means for operat-
ing the same, the pin on the switch-pin, the

flange on the shifting-wheel and the incline

for returning the switch-pin to position, sub-

sfantml]y as described.

28. In combination, the tr&nsfer -prongs,
driving mechanism fm‘-' advancing and re-
traclting the prongs and for shifting them
along the needle-row, the sliding bar with
conn eetmns to the fh*n"nw meﬂhamsm to con-
trol the timesof operation the1 eof,the grooved

cam having reversely-ineclined portmns the
pattern device and means controlled thereby
for throwing the bar into connection with the
gmoved cam, substantially as described.

29, In combination, the two sefs of trans-
fel-pron s, the two sets of driving mechan-
1SS bherefm.' for advancing and mtmctmg
the said prongs and for shifting them along
the needle-rows, two slide-bars with connec-
tions to the driving mechanisms to control
the times of operation of the driving mech-
anisms, the cam for operating the bars when
in contact therewith, the latehes for control-
ling the engagement of the bars with the cam-
wheel and the pattern device arranged to op-
erate the latchesin suceession, said cam hav-
inge reverse inclines to reset the bar first op-
erated before the second bar is operated, sub-
stantially- as described.

. In combination, the two sets of frans-
fer pron s, the two sets of driving mechan-
isms for ELdVELHGlHﬂ and retr a,ctmﬂ the trans-
fer-prongs and for shiftin o the same along
the needle-rows, said driving mechanism in-
cluding the shifting-wheels, two slide-bars
arranged side by side, the levers connected
thereto, the hollow shaft connected to one
lever, the shaft connected to the other lever
and passing through the hollow shaft, means
operated by the shafis for controlling the

two sets of driving mechanisms by engaging

the shifting-wheels and pattern mechanism
for contl‘ollmﬂ the slide-bars, substantially
as deseribed. -

31. In combination, the transfer-prongs,
the driving 11160]131118111 for advaneing and re-
tracting the prongs and for shifting 1311@ same
along the needle-mws,said m eehamsm includ-
ing the main shaft the shifting-wheel thereon

| having the rack, the supplemental shaft hav-

ing the pinion splined thereon, and connec-
tions from the supplemental shaft to the

| transfer-prongs, the revolving pulliey loose

on the supplemental shatt, the locking-disk
on the supplemental shaft having a elutch
connection with the pinion and the cluteh
connected with the pinion, with means for
shifting it to engage the revolving pulley and
to be released from the loela_nm disk, sub-
stantially as desecribed.

32. In combination, transfer-prongs, driv-

ing meehamsm for advancm_g and retracting
the prongs and for shifting the same along
the needle-row, said mechanism including
the main shaft, the shifting rack-wheel there-
on, the supplemental shaft having the pinion
to engage the rack, and connections from the
supplemental shaft to the transfer-prongs,
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the revolving pulley on the supplemental
- shatt and the clutch toconnect the same with

the shaft to return the parts to normal posi-

: tion, substantially as described.

10

33. In combination, the transfer - pronfrs

driving mechanism f01 the same for advanc-
ing and retracting them and for shifting them
along the needle-row, including the main and

supplemental shafts with a cluteh connec-
tion between them, and connections from the

supplemental shalt to the transfer-prongs

and means forrotating the cluteh con 116(31}10118

| -bmhwm , substantmlly as described.

- needle-row,

34. In combination, fashioning-prongs, a

main shaft, devices between the main shaft
and the prongs for advancing and retracting
the latter &nd fahli'tmﬂ the same along 131111
sald devw. es 1ncluding

vaneing

engaged, substantially as deseribed.

a clutch |

portion, together with means to operate said -

devices backward when disconnected from
the main shaft, substantially as described.
35. In combination, fashioning mechanism
including the tran sfer- -prongs, the main shaft,
oper atuw means therefrom 50 the f&shwnmp
m eclmﬂis?m including the loose gears, forad-
and retracting the prongs and shift-
ing them along the needle-row, and a clutch
connection and means for turning the gears
backward when the cluteh connection i%- clis-

In testimony whereof 1 affix my s

in presence of two wifnesses.

I‘RA\Ih WTILC‘OMP

W 1tnesses |
. (GGEORGE 0. Ew:R
DANIEL MCNIVEN.,
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wnmtum |
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