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ISAAC W. LAMB, OF PERRY, MICHIGAN.

KNI-TTING-MACHINE.-

SPECIFICATION formlng part of Letters Patent No 611,862, dated October 4 1898,
| Apphce’clen filed June 11, 1897, Serlal No. 640,347, (No medel)

To all whom it MQAY COTLCEFTL:

Be it known that I, Isaac WIxom LAMB of
Perry, in the county of Shiawassee and State
of Michigan, have invented a new and Im-
proved Kmtﬁmn—MaGhlne, of which the fol-
lowing is a full, clear, and -exact description.

The invention relates to knittin g-machines
of the Lamb type, having two straight rows of

- needles arranged on opposite sides of the ma-
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- in whlch smnlar ehareetere of 1e1‘erence indi-
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chine and between which rows of needles the
work passes.

The object of the invention is to provide a
newandimproved knitting-machine designed
for knitting fabrics of various kinds, princi-
pally, however, such fabries as shown and

described in the Letters Patent of the United

States, No. 678,153, granted to me on March
2, 1397, which fabric comprises two ribbed

fabrics of which the selvage-yarn of one fab-

ric 18 extended between.the front and back
loops of the selvage of the other fabric to form
the two fabrics in one piece.

The invention consists of certain partsand
details and combinations of the same, as will
befully described hereinafter, and then point-
ed out in the claims.

Reference is to be had to the accompanying
drawings, forming a part of thisspecification,

cate corresponding parts in all the figures.
Figure 1 1s a side elevation of the improve-
ment. FKFig. 2 is a plan view of the same.
Fig. 3 1s an end elevation of the same.
4 i8 a cross-section of the same on the line 4 4
of Kig. 1. Fig. 4* is a sectional plan view of
part of the mechanism for actuating the sew-
ing-needle, on the line 4* 4* of Fig. 4. Fig.
5 1s a side elevation of part of the improve-
ment as arranged for cardigan work and with
the needle-plate-shifting device thrown out
of action. Fig. 6 1s a similar view of a modi-

fied form ot the improvement as arranged for

plain work. Iig. 7 is a sectional side eleva-

tion of the improvement on the line 7 7 of
Fig. 5.

Fig. 8 is a perspective view of part
of the mechamsm for actuating the sewing-
needle. Fig. 9is alike viewof the same w1th
parts in a dit ferent position. Fig. 10 Is an

enlarged inner face view of the cams for the

needles on the front needle- plate. Fig. 11 is

a like view of the set of cams for the needles
on the rear needle-plate.

Fig. 12 is a trans-

dle-plate-shifting device.

Fig.

| verse section of the cams on the line 1212 of

Fig. 10. * Fig. 13 is a sectional plan view of
the cam on the line 13 13 of Fig. 11. Fig. 14
18 an enlarged side elevation of part of the
mechanism for shifting the needle-plate, the
section being taken on the line 14 14 of Fig.
16. Fig. 15 is a transverse section of the
same on the line 15 15 of Fig. 14. Tig. 16 is
a plan view of the same. Flﬂ' 17 is a face
view of the ratchet-wheel for the needle-plate-
shifting device. Tig. 18 is a like view of a
modiﬁed form of a pattern-wheel for the nee-
Kig. 19 is an en-
larged side elevation of the needles on the

rear needle-plate with the threads looped

thereon. Fig. 20 is a like view of the same
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with the sewing-needle in a different posi-
tion, and Fig. 21 is an enlarged edge view of 4o

the fabric with the front loops and the rear
loops spread transversely and in opposite di-
rections.

The improved knitting- maehme is mount-
ed on a main. frame A supporting a gib-
frame B, on which reeiproeetes a carriage C,
connected by a pitman D with a crank-disk
D', secured on a transverse shaft E, connect-
ed with suitable machinery for 1mpartmﬂ' a
rotary motion to the said shaft E, to cause

the crank-disk D’ and pitman D to impart a

reciprocating motion to the carriage O on the
gib-frame B.
The detail construction of the pm’ts so far

referred to is the same as the one shown and:
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described in the application for Letters Pat-

ent of the United States for a knitting-ma-
chine, No. 630,200, filed by me on Apml 1,
1897, so that it is not deemed necessary tO
deserlbe the parts in detail. \

Of the two needle-plates F' F' the front nee-

dle-plate I is. fitted to slide longitudinallyin

suitable bearings on the frame A atthe front
of the machine, and the said needle-plate is
adapted to be held elther stationary or to re-

celve an intermittent sliding motion accord-

ing to the work in hand by means of a nee-
dle—plate-shlftmﬂ' device actuated from the
main driving-shaft and as hereinafter more
fully described. T'he other or rear needle-
plate F' is rigidly secured to the frame A.
The needle-plates H and F' are provided

'-with suitable guideways for the sets of long
| needles G G’ and the sets of short needles G*
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(33, of which the long needles are preferably

arranged at the left of the needle-plates and
the short needles are arranged at the right
thereof, the said long needles receiving their
varn from an oscillating yarn-carrier H and
the short needles receiving their yarn from 4
second oscillating carrier H’, the said carriers
operating between guide-arms I I', respeec-
tively, and are carried by the carriage C.

The long needles G G’ are actuated by cam
devices J J', respectively, and the short nee-

dles G* G% are actuated by cam devices J?J3,
respectively, all carried by the reciprocating

carriage C.
The short needle G4, adjacent to the long

needles G’ on the needle-plate F', (see K I‘ws
19 and 20,) is the sewing-needle,and receives,

in addition to the movement by its cam de-

vice J3, a preliminary movement by a suit-
able mechanism actuated from the main driv-
ing-shaft,as hereinafter more fully described,
so that the sewing-needle takes the yarn from

- the carrier H to unite the two fabrics formed

30

35

4o

5C

55

6o

by the two sets of long and short needles
whenever it is desired to do so and as shown
in Figs. 19, 20, and 21.

If plefe:ued the long needle next to the

‘short needle may be used for the sewing-nee-

dle, taking the yarn from the yarn- ':rmde be-
longing to the short needles to make the
seam.

In case the devwe for moving the sewing-

needle G*intoa preliminary pos:ttmn is thrown
out of action by the operator then the sets of
long needles produce a fabric and the sets of
short needles produce a fabric alongside the

first-named fabric, and when it is desired to

join these adjacent fabrics at their selvages
the said mechanism for moving the sewing-
needle into a preliminary position is thrown

into action, so that when the carriage C re-

turns to the right-hand end of its stroke and
begins to move to the left and the needles of
both sets have cast their loops and have their
new loops in their hooks then the sewing-
needle G* is moved up into a preliminary po-
sition by its actuating device a distance of
about one-half inch (see Fig. 19) and to the
left of the yarn-carrier H sufficient to catch
the new thread, but not sufficient to permit
its old loop to pass under its latch. The
needle, therefore, at this time has two loops
in its hook, and the two loops are cast off to-
gether when the needle completes its stroke.

Now when the carriage C moves to the left
the yarn a from the carrier H islaid over the
sewing-needle G*to form the loop a'in addi-
tion to the loop &' from the yarn 6 of the car-
rier H' and held on the sewing-needle by the
previous movement of the carriage to the
right. Upon a further movement of the car-
riage to the left the long needles G’ move up-
ward to take the varn o and then move down
again to complete theirnewloops. Asthe car-

riage Ccontinues to move to the left the cam

device J°, which operates the short needles G?,
engages the sewing-needle G* and draws the

its other end Wlth a crank-arm IK° c

. desuecl to 113,1r0w 0

2 S 611,862

same down to the position of the other short

needle G2, and is then moved up to take the
varn b and knit its regular stiteh just the same
as it would if it did not havetheloopa’. As
the sewin ﬂ'—-needle G*takesits own yarn, both

of the loops o' b', which have now passed be-

low the latch, are cast together oft the saild

| needle G4, so that there is only one stitch

formed _by the sewing-needle, as will be read-

"ily understood by reference to Iigs. 19, 20,

and 21. Thusoneloopa’ of thefabrieformed

by the long needles & G’ is knitted into the

outside 100 b’ of the other fabric formed by
the short needles G* %, whereby the two fab-
rics are joined.

The mechanism for moving the sewing-nee-
dle G* into a preliminary uppermost poswlon
is shown more fully in Figs. 2, 3, 4, and 4*,
and is provided with a cam K seem ed on the
shaft E, and adapted to engage an arm K’
uponevery revolutionof the sa,ld shaft,soasto
press the said arm downward. The arm K’
projects from the forward end of a longitu-
dinally-extending rock-shaft K=, p10V1ded at

a pawl K, adapted toengage a tooth or shoul-
der K°, formed on a slide Kﬁ, fitted to slide on
a suitable guideway K and in alinement with

the sewing-needle G*% engaging the lower end
thereof, so as to push the sewing-needle up-

ward in its guideway in the needle-plate B,
The slide K°is formed with an elongated slot
K®, engaged by one of the usual bars G° for
holdmﬂ' the needles in their guldeways, the
bar also. serving to hold the slide in proper
position in the ﬂ'u1deway for the needle G~

YWhen the shaft E rotates and the cam K

presses the arm K', then the shaft K<is turned

to cause the cran]{ arm K2 to rock forward.

This movement of the crank-arm K>® causes
the pawl K* to engage the shoulder K® and
push the slide K® and the sewing-needle G*
upward. A spring K° palls on the crank-
arm K? to return the latter and the pawl K*%
to a normal or lowermost position immedi-
ately after the cam X passes over the arm K’
and shortly after the sewing-needle has been
pushed into an uppermost preliminary posi-
tion, as above described and as indicated in
dotted lines in Fig. 4. Thesewing-needle G*
is thus freed from the pawl K* and can be
acted on and moved downward by its cam de-
vice J3, as previously explained, without in-
terference from the pawl. |

It is understood that other suitable mech-
anism may be employed for accomplishing
the same result, and hence I do not limit my-
self to the particnlar construction shown and
described for moving the sewing-needle G

The pawl K can be readily thlown rear-

ward out of action whenever it is desired to
have the sewing-needle G* operate as an ordi-
nary needle—that is, when it 1s desired to
leave the two fabrics disjoined for any dis-
tance. For instance, when a mitten-blank
has been formed up to the point where 1t 18
> the t1p then the pawl

carrying
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the carriage is at the left of said frame.

811,862 3

K*is thrown baek out of action and the work |

1s narrowed off as two separate pleces. The
narrowing at the left-hand of the work is
done when the carriage Cis at the right-hand
side of the gib-frame, and the narrowing at
the right-hand side of the work is done when

this method it 1s not necessary to make any
changes in the machine or in the weights at-
tached to the work when it is desired to nar-

row off the tip, except to merely turn back:

the pawl K4 as above explained. Thus by
the use of thls machine it is as simple to nar-
row off the work at four points as it is in
other machines capable of narrowing off the
work at two points. About one- thlrdof the
time required t0‘-pr0duce a mitten is thus
saved by the use of the present machine.

As the two sets of cam devices which oper-
ate the two series of needles are as far apart
as the width of one seriesof needles, it is evi-
dent that the stroke of the car I‘ldﬂ‘e C can be

, lessened by an amount equal to the width of

20
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one series of needles. Thusif there are ten-
inch needle-plates employed the stroke of
the carriage can be shortened five inches, as

compared with the stroke required to pro-
-duce the same work on an ordinary machine,

and, in addition, the machine can be safely
run at a higher rate of speed than an ordi-

nary machme with the same length of needle-

plate.

As shown and descmbed the two sections
or divisions of needles and two sets of camn
devices for operating thesaid needles are em-

ployed; but it is evident that any desired

number of such sections and corresponding
camdevicesmay beused. Thusifitisdesired

to make a knit cap four, five, or more sec-

tions can be employed. The main part of
the cap can in this case be made all in one

‘piece and the crown narrowed off in as many

sections as there are sections of needleb em-
ployed.

If 1t is desired to produce ribbed shirts,
then all that is necessary is to construct the
machine with needle-plates of the required
length. The back of the shirt is then knit

in one piece up to the back of the neck, and

then a sufficient number of stitches are
thrown off and the needles put out of work,
so that the opening for the neck is formed, it

- being understood that the pawl K* is thrown
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back during this part of the operation. Nee-
dles may be added to make the desired form
around the neck portion until all those nee-
dles are again at work which were thrown out
to form the neck-opening. The work is now

continued as two separate fabrics as far as it
1s desired to have the opening in the front of

the shirt. Then the pawl K!is again thrown

into action to operate the sewing-needle G4,
s0 as to continue the work as one fabric.

In order to produce fancy work on the ma-
chine, it is necessary to intermittently recip-
rocate the front needle-plate F, and for this
purpose I provide the following device:

By

The right-hand end of the needle-plate K
is connected by a rod L’ with a yoke L, fitted
to slide longitudinally and formed with trans-

versely-extending pins or screws L?, engaging
elongated slots L° formed in an auxiliary-

frame or plate L*% secured to the main frame
A or forming an 1nten’ml part therewith.
Within the yoke I is arran ged a pattern-
wheel N, secured to a ratchet—wheel P, both
mounted to rotate loosely on a stud-O, car-
ried by the frame L*. The paittern-wheel N
is provided on its periphery with any desired
but odd number of cam projections N, adapt-
ed to alternately engage dogs N* N¥, arranged
on opposite sides of the pattern-wheel, and
preferably fulcrumed at N* on the frame or
plate L*. The dogs N* N° are adapted to be
thrown by the cam projections alternately
against set-screws N° N° respectively, ad-

justably held in the yoke L, the movement

of the said pattern-wheel on the dogs causing
an intermittent reciprocating motion of the
yoke, and consequently of the needle-plate F,
as the yoke isrigidly connected with the said
needle-plate by the rod L/'.

The ratchet-wheel P is adapted to be en-
gaged on the top by a pushing-pawl P’ and
at its bottom by a pulling-pawl P?, both ful-
crumed on a lever P2, fulerumed at P*on a
bracket attached to the main frame. The

lever P ig pivotally connected with the .ec-

centric-rod of an eccentric P°, held on the

‘main shaft E, so that when the latter is ro-

tated the sr:ud eccentric will impart a swing-

ing motion to the lever P° to cause the p&W]S‘

P’ P? when in mesh with the ratchet-wheel P
to turn the latter twice for every revolution
of the shaft E—that is, once for ea,ch stroke
of the carriage C.

The pawl P'is proinded with a pwoted hook

P°, adapted to engage a pin P" on the lever
P3 s as to hold the said pawl P’ in an up-

-permost position—that is, out of engagement

with the ratchei-wheel P,as indicated in Figs.
1 and 5. 'On the free end of the pawl P’ is
formed a transversely-extending lug or teat
P8, adapted to engage the peripheral surface
of a ratchet-disk P?, interposed between the
pattern wheel N and the ratchet-wheel P and

‘having one-half the number of teeth that the

ratchet-wheel P has, so as to cause the pawl
P’ to always engage two teeth of the ratchet-
wheel P instead of one or to remain entirely
out of action, as more fully described herein-
after. The other pawl P?is adapted to be
thrownin and outof mesh by the operator, and
for this purpose the free end of the said pawl
is pivotally connected by a link Q with an arm

Q', formed on one end of a shaft Q* mounted

to rock in suitable bearings Q7 attached to
the main frame A, the other end of the said
shaft being provided with aforwardly-extend-
ingarm Q“-l formed atits outer end with a knob
or handle Q°, adapted to be taken hold of by
the operator. The arm Q! engages a slot- Q°

in g fixed plate Q7, so as to lock the. arm Q*in
.1 either an uppermost or lowermost position—
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pawl P? is in mesh with the ratchet-wheel P,
and when the arm Q! is in a lowermost posi-

‘tion in the said plate then the pawl P* is

thrown out of mesh with the said ratchet-
wheel. The shaft Q°is made so light that it
forms a torsion-spring and so holds the pawl
P?*withayielding pressureagainsttheratchet.

Now it is evident that by the arrangement
described the lower pawl P? can be readily
thrown out of work by the operator moving

the knob Q° accordingly, and when this is
done the upper pawl P’ is rendered inopera-
tive, as the ratchet-disk P? will hold:the up-

per pawl P’ out of engagement with the teeth

of the ratchet-wheel P, it being understood
that the lug P*? then *31mp1y rides on the cor-

| respondmgly large tooth of the ratchet-disk
- P?® without bemﬂ* brought into engagement
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with a tooth of t.he 1*atchet-wheel P.
By reference to the detail view, Fig. 14, it

will be seen that the back of each tooth of the

ratchet-disk P?is somewhat at the rear of the
back of the corresponding tooth of the ratchet-
wheel P, so that when the upper pawl P’ en-
gages the uncovered back of a tooth of the

| 1atche’u wheel P the lug P® will not engage the

disk P°, so that no drwmw strain will come

‘upon the thin disk P®.

If it is desired to produce: racked work on

‘the machine, the knob Q’ is moved into the
uppermost position, (shown in Fig. 1,) so that

the pawls turn the ratchet-wheel P alter-
nately toimpart an intermittent motion to the
oke L and the pla,te F and 5h1f13 the needles

plate I".

If plain work is desired, the knob Q° is
moved into a lowermost posmmnmthat is, the
pawls are both rendered inactive and the
needle-plate F remains stationary. I1f an-
other pattern or rackwork is wanted, the up-
per pawl P’is thrown out of engagement with
the ratchet-wheel P and locked in position
by the hook P° engaging the pin P7, while

the lower pawl P? s left in mesh with the
‘said ratchet-wheel.

The needle-plate F is
now shifted butonce during ever y revolution
of the shaft E—that is, one-half as often as
when the two pawls P’ P*° are both in mesh
with the ratchet-wheel. The forms of the
pattern - wheel and ratchet - wheel can be
greatly varied, as indicated in Figs. 17 and
18. The pa;ttem—wheel must, however have
an odd number of cam proj ections N', so that

only one at a. time is In engagement with a

corresponding dog N* or N&,
In order to prevent the ratchet-wheel P and

the pattern-wheel N from being accidentally |
turned,Iprovidea transversely-extending pin

O, fitted toslide in the frame L* and pressed
on by a spring O% secured to the said frame
1.t. Theforward pointed end of the pin O'is
adapted to engage one of a series of indenta-
tions or recesses P! {o temporarily lock the

‘their latches to pass through the Toops.

gan work.

‘section 1f open.
cardigan-cams with the sh1ft1nﬂ' needle- plate

and the different pattern- wheels ane ndless
variety of work can be produced, and the

cams R?

to travel their full stroke.
tions R* of the two cam devices J J* are se-

that is, when in an uppermost position the | same to be turned, the pin O’ yielding rear-

wardly when this opemtlon takes place. The

‘number of indentations P* corresponds to
‘the number of teeth in the ratchet-wheel, as

indicated in FKig. 17.
In order to pr oduce a great variety of WOI‘I{

I provide some’or all of the cam devices for

shifting the needles with a movable section

| fOI‘IIllIl‘D‘ a part of the V-shaped middle cam
and whmh section can be opened or closed at
‘the option of the operator, according to the

work desired to be formed.
It isunderstood that when the movable sec-

tion R* of the cardigan-cam R? is open, as
shown by dotted lines in Fig. 10, the latter
acts as a solid cam to cause a full throw of

the needles for ordinary work; but when the
section is in a closed position, as shown by

full lines, then the cam acts on the needles in

such a way that the needles do not cast any

stiteches and move only up far enough to re-
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ceive the yarn, but not far'enough to permit

The
cardigan-cam, with its movable section, is ap-
pllcable not only in the present machine, but
also can be used in an ordinary Lamb ma-

chine, and if used on one of the cams either

plain ribbed work is produced or half-cardi-
If both the front and back V-
shaped cams are constructed in this'manner,

then either half-cardigan or full- ca,r'dlﬂ'an

work can be produced, or plain work if The
However, by combining the

changes can be made while the machine 1S

running, thusgreatly facilitating the produc-
tion of certain work.

As illustrated in the drawmfrs (see Figs.

-10 11, 12, and 13,) the cam- sh1ft1ncr devices

J J 2 fm the long and short needles G (G2, re-

spectively, on the front movable plate F are

each provided with a cam-plate R, secured to

riage C, and on each cam-plate are adjust-
ahly held the side cams R’ R? between which
is arranged a V-shaped middle or cardigan

cam RS3, havmﬂ its upper or apex section R
.movable so as to close the upper adjacent
sides of the cams R’ R?, as is plainly shown
in Fig. 10, to prevent the needles from. pass-
ing up the entire distance for the purpose

prevlously explained.
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the under side of the front part of the car- -
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When the sections R% are in a lowermost

position, as shown in dotted lines, each of the
acts as a solid cam and, in conjunc-

tion with the said cams, causes the needles
The movable sec-
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cured on bars R® RS, respectively, fitted to .

slide in suitable bearings on the cam-plates

R, the said bars being connected with each
other at their lower ends by a switch-link RY,
carrying a switch RS2, adapted to be enwa,ﬂ'ed
at the right-hand end of the maehme by a

ratchet - wheel P in place, but to permit the i shifter S secured to the main frame A, and
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at the left-hand end of the machine the said | tion on the ordinary Lamb machine, the bar

switech R°isadapted to be engaged by a shifter
S, held on a lever 82, fuler amed at S on the
left side of the main frame. A. The lever S?
is provided with a handle S% adapted to be
taken hold of by the operator to move the
shifter S"in or out of the path of the switeh RS,

When the lever S° is swung downward, as
shown in Fig. 1, then the shifter S’ is moved
out of the path of the switch R® and the lat-
ter 1s engaged, on the first movement of the
carriage (J to the right, by the fixed shifter S
and moved intoa lewermoet position, whereby

‘the bars R° R*and the sections R*are simul-

taneously drawn downward to open the upper
ends of the fixed side cams R’ and R- for the
needles to make their full stroke for common

ribbed work. 'The sections R*remain in this

position during the furtherforward and back-
ward tr avellnﬂ' of the carriage C. -

W hen it is deelred to make cardigan- wmk -

the lever S*is thrown upward, so that the
shifter 8’ is moved into the path of the switch
R? and on the next movement of the carriage
C to the left the said switch RS engages the
sald shifter and is then moved upward, there-

by shifting the sections R*into an uppermost

position, as shown in Fig. 10, to close the up-
per ends of the side cams R’ R%, so that the
needles move but a part of the full stroke for
producing cardigan-work,asabove explained.

In order to prevent the cardigan-cam sec- |
tions R*from accidentally moving out of the

respective positions they are in at the time,

I provide each bar R® R® with a transverse

pin engaged by the double ends of a lever TV,
fulecrumed at T to the carriage C and pressed
on by a spring T% as is plainlyshown in Figs.

10 and 12.

The cam devices J' and J? for the needles
on the rear needle-plate F' are of ordinary
construction, as plainly indicated in Figs. 11
and 13—that is, each device is provided with

~a cam-plate U, having cams U’ U? and the
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middle or V-—shaped cam Us.

The cam devices J J' J? J3are all plOVlded
at their cams with a deviee for adjusting the
cams to increase or decrease the sliding mo-
tion of the needles according to the length of
the loop desired on the fabric. Kach such

device V is of the ordinary construction, as

more tully described in the application ‘for

Letters Patent of the United States previ--

ously referred to, so that further deecmptlon
of the same is not deemed necessary.
Upon shifting the needle-plate I a distance

between two needles it 18 evident that differ-

ent needles in the two needle-plates F F' work
In conjunction with each other at each stroke
to vary the work, as above explained, and

additional variations can be had by the use of
the cardigan-cam section to produce cardigan--
The throw of the needle-plate is lim- |

work.
ited between adjustable stop-pins F? screw-
ing in the ends of the frame A. (See Fw 7.)

The arrangement shown in Fig. 6 is for op-

W, earrying the section, being provided with

a switch W' , adapted to be engaged by a fixed

shifter W?at the right hand ef the frame and

a pivoted shifter W3 on the other end of the
machine. For ordinary ribbed work the

shifteris thrown out of the path of the switch

W'; but for cardigan-work it is moved into
the position shown in the said figure to en-
ogage and actuate the switch and cardigan-
section to move the same into a closed posi-
tion, as previously explained. .

It i 1s understood . that the eccentric is so ar-
ranged relatively to the crank-disk D' that
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the pawls K' K? actuate the ratchet-wheel and

cam-wheel at the time the carriage is at or

near the end of the stroke.

Inordertopreventthe carriage frem Spring-
ing up off the needles in case knots run in
the work or the needles get bent, I provide
the carriage C with a friction-roller C',swung
on the under side of a longitudinal bar A’
forming part of the main frame A. |

Ilawnﬂ thus fully deseribed my invention,

I claim as new and desire to secure by Letters

Patent—

1. A knitting-machine, comprising two sets
of needles, means for opera,tlnn' them, a sew-

'1ncr-needle arranged between the two sets of

needles to join the fabries produced by them,
mechanism for imparting to said sewing-nee-

dle, a partial stroke so as to cause it to re-

ceive a second yarn before casting off its old
loop, and means for causing said sewing-nee-

dle to complete its stroke with one of the eald

sets of needles.

2. A knitting-machine, comprising two sets
of needles, means for c:)per.et1mF them a Sew-
ing-needle arranged between the two sets of
needles to join the fabrics produced by them,

mechanism for imparting to said sewing-nee-

dle first p partial stroke S0 as to cause 1t to
receive a second yarn before casting off its

old loop, and means for causing the sald Sew-

Ing-needle to eomplete 118 streke with two
yarns and to cast off both loops at the end of

the stroke.
3. A knitting-machine, provided with nee-

dle- pl&tes sets of needles on the said plates,
yarn-carriers for carrying the yarn to the

corresponding sets of needles, a sewing-nee-
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dle between the two sets of needles on one of

the needle-plates, for joining the fabrics

formed by the said sets of needles, means for

imparting movément to the said sets of nee-
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dles and the sewing-needle, and mechanism

forshifting the sewing-needle into a prelimi-
nary position for receiving the second yarn
from one of the carriers, Wlthout causing said
sewing-needle to castits old loop subetantlally
as shown and described.

4. A knitting-machine,provided with a nee-
dle-plate, two sets of needles in the said plate,
means for actuating the said needles, yarn-

carriers for the said needles, a sewing-needle

adapted to be actuated by the means for ac-

eratmﬂ‘acardlgan-cam haV1n@emovable sec- | tuating one set of needles, and mechamqm
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nary position, to receive the second yarn from
the other carrier without causing sald sew-
ing-needle to cast its old loop, substantially
as shown and described. o
5. A knitting-machine, provided with two
needle-plates, a set of long needles and a set
of short needles on each of the said plates,
one of the needles in one of the said sets be-

‘ing a sewing-needle, a yarn-carrier for each
‘set of needles, means for actuating the said
needles regularly, to form two adjacent fab-

rics, and means for moving the sewing-nee-

dle into a preliminary position, to receive the

thread from the carrier for the other set of
needles, without causing said sewing-needle
to castits old loop substantially as shown and
described. | o
6. A knitting-machine,provided with a nee-
dle-plate, mechanism for imparting a sliding
motion thereto, the said mechanism compris-
ing a yoke fitted to slide and connected with
the said plate, a pattern-wheel for imparting
motion to the said yoke, a ratchet, a pawl
mechanism for the ratchet-wheel for 1Impart-
ing an intermittent rotary motion to the said

ratchet-wheel and pattern-wheel, and dogs
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interposed between the said pattern-wheel
and the said yoke, substantiallyas shown and
described. - |

7. A knitting-machine,provided with anee-

~ dle-plate, mechanism for imparting a sliding
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motion thereto, the said mechanism compris-

ing a yoke fitted to slide and connected with
the said plate, a pattern-wheel for imparting
motion to the said yoke, a ratchet, a pawl
mechanism for the ratchet-wheel for impart-

‘ing an intermittent rotary motion to the said

ratchet - wheel and pattern-wheel, the said
pawl mechanism being provided with a push-

- _pawl and a pull-pawl adapted to be thrown
independently in and out of mesh with the
‘said ratchet-wheel, a lever on which the said
pawls are fulcrumed, and an eccentric for

imparting a rocking motion to the said lever,
substantially as shown and deseribed.
8. A knitting-machine,provided with anee-

“dle-plate, mechanism for imparting a sliding

motion thereto, the said mechanism compris-
ing a yoke fitted to slide and connected with

‘the said plate, a pattern-wheel forimparting

motion to the said yoke, a ratchet, a pawl

mechanism for the ratchet-wheel for impart-

ing an intermittent rotary motion to the said

......

ratchet-wheel and pattern-wheel, the said

pawl mechanism being provided with a push-

pawl and a pull-pawl adapted to be thrown

independently in and out of mesh with the
said ratchet-wheel one of said pawls having
a lug projecting therefrom, a lever on which
the said pawls are fulcrumed, an eccentric

6 - - -611,862

for moving the sewing-needle into a prelimi- | for imparting a rocking motion to the said

lever, and a ratchet-disk connected with the
said ratchet-wheel, but having one-half the
number of teeth as that of the said ratchet-
wheel, the teeth of the disk being adapted to
be engaged by thelug on one of thesaid pawls,

substantially as shown and described,
9, A knitting-machine,provided with anee-

dle-plate, a shifting device therefor, and hav-

ing a ratchet-wheel and a ratchet-disk rigidly

connected with each other, the ratchet-disk
having one-half the number of teeth that the

70

ratchet-wheel has, and a push-pawl adapted

to engage the said ratchet-wheel, and having
a lug adapted to ride on the teeth of the said

disk, substantially as shown and described.
10. A knitting - machine, provided with

mechanism for producing two fabrics, a sew-

ing-needle for joining said fabrics,and a mech-
anism for moving the sewing-needle info a
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preliminary position for receiving the second

yvarn, the said mechanism comprising a rock-
shaft, an arm on the said rock-shaft, a pawl
carried by the arm, and a slide for engaging
the sewing-needle, to move the latter into the
said preliminary position, substantially as
shown and described.

11. A knitting - machine, provided with
mechanism for producing two fabries, a Sew-
ing-needle for joining said fabrics,and a mech-
anism for moving the sewing-needle into a
preliminary position for receiving the second
varn, the said mechanism comprising a rock-
shaft, an arm on the said rock-shaft, a pawl
carried by the arm, a slide for engaging the

sewing-needle, to move the latter into the

said preliminary position, and means for re-
turning the pawl immediately after the nee-
dle is in the desired position, to allow shift-
ing of the needle by its cam device, substan-
tially as shown and described.

12. A knitting-machine comprising a plu-
rality of oppositely-arranged needle-plates,
sets of long and short needles fitted to slide
in the said plates, the short needle between
the sets on one plate being a sewing-needle,
a yarn-carrier for the sets of short needles, a

second yarn-carrier for the sets of long nee-

dles, a reciprocating carriage over the said
plates, cam-actuating devices for the said sets

of needles on each side of the carriage, and
means for-moving the sewing-needle into a
‘preliminary position, to receive the yarn from

the yarn-carrier for the long needles with-
out causing the sewing-needle to cast its old
loop, substantially as shown and described.

ISAAC W. LAMB.

Witnesses:
LEWIS W HITMAN,
L. C. WATKINS.,
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