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SPECIFICATION fo:fming part of Letter:; Patent No. '774_,464, dated November 8, 1904.
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To all whom it may concern:

Be 1t known that we, WirLiam T. BARRATT;
residing at Bennington, in the county of Ben-

nington and State of Vermont, and CHARLES

J. SIBBALD, residing at Troy, in the county of
Renssalaer and State of New York, citizens of
the United States, have invented new and use-
tul Improvements in Knitting-Machines, of
which the following is a specification. ‘

This invention relates to a straight or flat
rib knitting machine, the object of the inven-
tion being to knit in a connecting-thread be-
tween two sections of tabricin such a manner
that said connecting-thread may be withdrawn
by pulling upon the same and leave the ends
of the sections of knitted material adjacent to
said connecting - thread with a smooth neat
edge. In practice the ribbed goods are knit
1n a series of sections, each two adiacent sec-

L

tions being joined together, as hereinafter de-

scribed, by a connecting-thread which is auto-

matically knit into the fabric, joining two sec-

tions thereot by improved mechanism which

substitutes a connecting-thread for the regu-
lar thread and knits the same into the goods

in such a manner that it may be easily with-

drawn after the goods have been removed.

from the machine, and after the connecting-
threads have been withdrawn a number of
tlat-rib sections will be obtained, each having
a smooth neat edge at the opposite ends there-
of, said sections of knitted material being or-
cdinarily used for cuffs of underclothing and
the like. |
The invention consists in the improved
mechanism hereinafter described, and par-
ticularly pointed out in the claims, whereby
two sections of ribbed fabric are joined to-
gether by a connecting-thread in such a man-
ner that said connecting-thread may be read-

1ly detached by pulling upon the same trans-

versely of the fabric, as hereinafter shown and
described. | |
Referring to the drawings, Figure 1 is a

front elevation of the right-hand portion of
our improved flat-rib-knitting machine, the

same being broken away at the left-hand side
of the figure to save space in the drawings.

Fig. 2 1san enlarged transverse detail section.,
partly in elevation, taken on line 2 2 of Fig.
1.  Ig. 8 1s a right-hand detail side eleva-
tion, the frame being partly broken away to
save space 1n thedrawings. Fig. 4 isa detail
plan section, partly in elevation, taken on line
4 4 of Kig. 3 and broken away to save space
1in the-drawings. Fig. 5 is a detail rear ele-
vation of a portion of the falling bar and in-
side falling bar. Fig. 5* is a detail section
taken on line 5* 5%, Fig. 4. Fig. 6 is a detail
plan section taken on line 6 6 of Fig. 3, partly
in elevation and broken away to save space in
the drawings. Fig. 7 is a detail rear eleva-
tion of the parts illustrated in Fig. 6. TFig.
3 represents an enlarged diagram view of the

connecting-stitch and a portion of the fabric

knitted in this machine. Figs. 9, 10,11, and
12 are detail transverse sections of the front
and back barsand knocking-over bar.illustrat-
ing the manner in which the regular stitch is
formed. Figs. 13 and 14 are front and right-
hand side elevations, respectively, of the dog
41. Kigs. 15 and 16 are front and right-hand
side elevations, respectively, of the dog 49.
Figs. 17 and 18 are front and right-hand side

‘elevations, respectively, of the dog 43.

Like numerals refer to like parts through-
out the several views of the drawings.
In the drawings, 1 is the frame of the ma-

chine, and 2 the main driving-shaft journaled

to rotate in bearings fast to said frame. The
vertical or front-bar needles 3 are fastened to

‘a front needle-bar 4. The iront needle-bar 4

1s tastened at opposite ends thereof, respec-
tively, toslides 5, constructed to slide in ways
6, Tormed upon the inside of each of the stand-
ards of the frame 1, and connected by links 7
to the front needle-bar-lévers 8, pivoted at 9
to a bracket 10, fast to the frame 1.

to the main driving-shaft 2. It will be seen

-that as the cams 12 are rotated by the shaft 2
the levers 8 will be lowered by said cams and
raised by a spring, (not shown,)and the slides
5, together with the front needle-bar 4, will
be given a vertical reciprocatory motion, said

_ A cam-
roll 11 isrotatably attached to the lever 8 and-
‘bears against the periphery of a cam 12, fast
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slides being connected to the levers 8 by the
L . Ih' Ilh' r L ] [ ] |
links 7 7. The slides 5 are provided with a

downwardly-extending rod 5, the lower end.

of which bears against a spring 116, fast to
the cross-bar 104, said cross-bar 104 being
fast to the side standards of the frame 1, Figs.
1 and 2. The horizontal back-bar needles 13
are clamped to a back needle-bar 14. Theback
needle-bar 14 is fastened at opposite ends
thereof, respectively, to slides 15 15, con-

structed toslidein ways 16 upon the inside of ;

the standardsof the frame 1, Figs.2and 4. A
horizontal reciprocatory motion is imparted
to the slides 15 and to the back needle-bar 14,
together with the horizontal needles 13, by a
lever 17 and spring 23. Said lever 17 is p1v-
oted to a stud 18, fast to the frame, and has
journaled thereon a cam-roll 19, to which mo-
tion isimparted by acam 20, fast to the shatt 2.

A roll 21 is journaled to rotate npon a stud
29, tast to the slide 15. Said rollis provided
with a groove 24 in the periphery thereof and
is constructed to be moved longitudinally of
the stud 22 by a shipper 25, having a flange
96 thereon, which enters the groove 24, said
shipper being fastened to a horizontal recip-
rocatory bar 27, constructed to slide longi-
tudinally thereof in the slides 15 and to which
a reciprocatory motionisimparted by aspring
128 and a lever 28, pivoted at 29 to a bracket
30, fast to the frame 1 of the machine. A
horizontal rocking motion is imparted to the
lever 28 by a cam-plate 31, fast to the inside
end tackle-wheel 32. A groove 33 is provided
in the rear face of the vertical arm of the le-

ver 17, Figs. 2 and 4, and when in the opera- |

tion of the machine, hereinafter described,
the shipper 25 carries the periphery of the
roll 21 in line with the groove 33 the slides
15 and back needle-bar 14, together with the
needles 18, will not be carried toward the left,
Fig. 2, to so great a distance as when the pe-

riphery of said roll 21 is out of line with the

oroove 38 and in line with the portion of the
lever adjacent to said groove, and thus the
needles 13 may be drawn back to a greater or
less extent, as may be desired, g1ving a greater
or less length to the loops drawn by said hori-
zontal needles. |
The object of the hereinbefore-described
construction by which the back-bar needles
are enabled to take short or long stitches, as
may be desired, is that the first few courses
of each section of fabric are preferably knit
in a shorter stitch, forming the ordinary plain
fabric on the edoe of each section of fabric,
and subsequently a one-and-one rib 1s knit
which requires a longer loop. W hen, there-
fore, it is desired to knit the short stitches
upon the edge of the fabric hereinbefore re-
ferred to. the roll 21 is brought in line with
the groove 33, and when a longer loop 1s knit
the roll 21 is carried out of line with the
oroove 33 and into line with the portion of
the lever adjacent to said groove, thus draw-

carrier bar 40.

774,464

ing the needles 13 back to a greater distance

to take up the longer loops, which are made
while the machine is making a one-and-one-
rib fabric. |

The yarn 34 used in making the plain rib
fabric is carried into the back-bar needles
13 by either one of the thread-carriers 35
or 36. these thread-carriers being fastened,
respectively, to thread - carrier bars 37 and
38. The connecting-thread is carried to the
needles by a thread-carrier 39, fast to a thread-
The thread-carrier bars 37,
38. and 40 slide in ways formed in guide-bars
37’ 88" and 40, respectively, being held 1n
said guide-bars by screws 37%, 38", and 407,
which pass through slots 37°, 38°, and 407, re-

spectively, formed in the thread-carrier bars

37, 38, and 40, respectively. Thescrews 37,
38°, and 40° not only serve to hold the thread-
carrier bars in their respective guide - bars
37'. 38', and 40, but also serve as a means for
attaching said guide-bars 37', 38', and 40’ to
a bracket 134, fast to another bracket, 135,
said last-named bracket bieng fastened to the
frame 1 of the machine. The thread-carrier
bars 37, 88, and 40 have fast thereto dogs 41,
49. and 43, respectively, constructed to be en-
oaged by a slide 44, adapted to slide in ways
45, provided in the under side of a slide 46,
arranged to slide in ways 47, fast to the frame
1. A longitudinal reciprocatory motion 1s

imparted to the slide 46 by a lever 48, to

which said slide is connected by a link 49.
The lever 48 is pivoted at 50 to a bracket 51,
and a rocking motion is imparted to said le-
ver by a cam 52, fast to the main driving-
shaft 2.

1t will be seen that by moving the slide 44
longitudinally thereof and transversely of the
slide 46 said slide 44 may be brought 1nto
line with either one of the dogs 41, 42, or 43,
as may be desired, and this longitudinal move-
ment of the slide 44 is obtained by means of
levers 53, fast to a rock-shatt 56, said levers
53 being connected by a plate 54, which en-
aages projections 55 55 upon the lower side
of the slide 44. The shaft 56 has a rocking
motion imparted thereto by an arm 57, fast
thereto and projecting downwardly therefrom

in contact with a pattern-wheel chain 58.

The pattern-chain 58 is driven by a pattern-
wheel 59, journaled to rotate upon a stud 60,
fast to the frame 1. A rotary motion 1s 1m-
parted to the pattern-wheel 59 by a ratchet
61, fast thereto, and by a pawl 62, pivoted at
63 to a cam-lever 64. The cam-lever 64 1s
pivoted at 65 to the frame 1 of the machine
and is raised and lowered by a cam 66, fast to
the main driving-shaftt, Fig. 3.

When the arm 57, levers 53, and slide 44 are
in the position indicated in Fig. 3, with said
arm 57 in contact with the links 125 of the
pattern-chain 58, said slide 44 will engage the
dog 41, and as the slide 46 is moved longitu-
dinally thereof, as hereinbefore described,
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said slide 44, dog 41, thread-carrier bar 37,
and thread-carrier 35 will be moved longitu-
dinally of said thread-carrier bar and ACI 0SS
the fabric. When, however, the pattern-
chain has been rotated, as hereinafter de-
scribed, until the chain-block 1392 engages the
arm 57,then said arm will be lifted sutlicient!y
to rock the levers 53 toward the right in said
Fig. 3 and move the slide 44 toward the right
until it is in line with the dog42. Then upon
a reciprocatory movement of the slide- 46
sald slide 46, together with the slide 44, dog
42, thread-carrier bar 38, and thread-carrier
56, will be moved across the fabric. When
the chain-block 183 engages the arm 57 , sald
arm will be lifted still higher, the levers 53
will be moved still farther toward the right,
together with the slide 44, and thus bring said
slide 44 in line with the dog 43, so that upon
the next reciprocatory movement of the slide
46 said slide 46, together with the slide 44,
dog 43, thread -carrier bar 40, and thread-
carrier 39, will be moved across the fabric.
Thus 1t will be seen that by the rotation of the
pattern-chain with the different blocks there-

on the arm 57 is moved to different. positions, -

thus moving the levers 53 and setting the slide
44 1n line with the dogs 41, 42, and 43, re-
spectively, so that upon a reciprocatory move-
ment of the slide 46 the thread-carrier bars
37, 38, and 40, respectively, will be given a
reciprocatory movement, together - with their
respective thread-carriers. |
The yarn is pushed down between the hori-
zontal needles 13 by sinkers 67, arranged to
slide in ways 68, formed in the sinker-bar 69,

fast to the frame of the machine, a downward

longitudinal motion being imparted to the

sinkers 67 by a slur-cock 70, carried by a slur-

cock bar 71, to which motion is imparted by
an arm 72, fast to the slide 46. The distance
to which the sinkers can be pushed down-
wardly by the slur-cock 70 is regulated by the
insice falling bar 73, which rests upon the
falling bar 74. The falling bar 74 slides. in
ways 131 and is raised and lowered by means
of the rods 75, fast at their lower ends to le-
vers 76, each of which levers is pivoted upon
a stud 18, fast to the frame 1 of the machine,
and has rotatably mounted thereon a cam-roll
(7, constructed to bear against the periphery
of a cam T8, fast to the main driving-shaft 2.
The inside falling bar 73 acts as a gage to de-
termine the distance to which the sinkers may
be pushed between the needles 13 by the slur-
cock 70, and this inside falling bar is acljust-

able as to height, thus varying the distance to

which the sinkers are pushed between the
needles 13, and consequently the length of
the loop of yarn, by the construction shown
in Figs. 4 and 5, in which it will be seen that

the inside falling bar 73 is provided with a.

cam-surface 79 upon its under sice, adapted
to ride upon a cam-surface 80, provided upon
the talling

1

fastened to the frame 1

bar 74. Longitudinal motion is |

) | |
r- %
-- 8‘

imparted to the inside falling bar 73 by an .

arm 81, which projects between two pins 82
32, fast to the rear face of the inside falling
bar 73. Said arm 81, Figs. 4 and 5%, 1s fas-
tened to a slide 83, constructed to slide in
ways 34, provided upon the frame 1. Liongi-
tudinal motion is imparted to the slide 83 by
a cam 85, tast to the inside tackle-whee] 32,
the outer end of said slide 83 being beveled to
tacilitate engagement with said cam.

It will be seen that by pushing the inside
falling bar 738 toward the right, Fig. 5, the
upper edge of said inside talling bar will
stand at - different heights according to the
relative positions of the cam-surfaces 79 and
30, and thus regulate the distance to which
the sinkers can be pushed by the slur-cock 70.
The slur-cock 70 is arranged to slide verti.
cally in the slur-cock bar 71 in ways 86 pro-
vided thereon and is held downwardly by a
spring 87. .

T'he beards of the needles 13 and 3 are
pressed at the proper time to allow the stitches
previously made to be knocked off said nee-
cdles in a manner well known to those skilled
in thisart,as hereinafter more fully described.
by a presser-blade 88, fast to a presser-bar
39. The presser-bar 89 is fast at opposite
ends thereof, respectively. to presser-bar le-
vers 90, and these levers are pivoted to studs
91, Tast to brackets 92, said braclkets belng

of the machine. The
levers 90 and the presser and presser-bar con-

nected theretoare raised and lowered by links

98, pivotally connected to levers 94, said le-
vers 94 pivoted at 9 and actuated by a cam-
roll 95, whichin turnis actuated by a cam 117,
_Theknock-over bar 96 for the back-bar nee-
dles is stationary and fixed to the frame of
the machine. The knock-over bar 97 for the
tront-bar needles has a vertical reciprocatory
motion imparted thereto, said knock-over bar
being fastened to a slide 98, constructed to
slide in ways onthe frame of the machine and
connected by rods 99 to a lever 100, pivoted
at 18 to the frame of the machine and having
a rocking motion imparted thereto by a cam-

~roll 101, which bears against the periphery

of the cam 102.

The downward motion of

‘the-levers 100is limited by stop-bars 103, fast
-at their upper endstothelevers 100 and abut-

ting at their lower ends against the cross-tie
104, fast to the frame of the machine. .

- During the operation of knitting the con-
necting-thread between two sections of knit
fabricit is necessary,as hereinafter described,

to hold the front needles down out of opéra-

tion; and when thus held down said front nee-
dles hold loops 119 of the connecting-thread

118 thereon, Fig. 8, while the back-bar nee-

dles 13 take one course of said connecting-
thread and form the loops 120 in said figure.
Sald front bar is still held down whila the
machine takes another course and lays the
loops 123 in the needles 13. :The machine
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The operation hereinbefore cdescribed of
holding down the front needles 1s accom-
plished by a lever 105, pivoted at 106 to the
frame of the machine and constructed to be
rocked upon said pivot from the position
<hown in dotted lines, Fig. 6, to that shown
i full lines in said figure by a collar 107,fast
to a reciprocatory shipping-rod 108, con-
structed to slide in ways 109, formed upon
the frame of the machine. The collar 107
has a downwardly-projecting arm 110, to
which is fastened a pin 111, which engages a
slot 112, provided in the shipping-lever 105.
A longitudinal reciprocatory motion 1S 1m-
parted to the ship ping-rod 108 by a cam-plate
113, fast to the inside end tackle-wheel 32 and
constructed to engage a dog 114, fast to the
shipping-rod 108. '

The inside end tackle-wheel 32 is rotated
by a pawl 115, pivoted to the cam-lever 64.
1t will be evident that as theinside end tackle-
wheel 32 is rotated by the pawl 115 and pawl-
lever 64 the cam 113, coming 1n contact with
the dog 114, will move the shipping-rod 108
toward the left, Figs. 6 and 7, and rock the
shipping-lever 105 from the position shown
' dotted lines to that shown in full lines
therein, bringing the outer end of said lever
over the top of the slide 5 and preventing the
<ame from being raised by the spring 116,
thus holding the front needles down out of
action for the purpose hereinatter described.

The operation of our improved knitting-ma-
chine is as follows: A section of ordinary one-
and-one-rib fabric is first knitted, then acon-
necting-thread introduced, and another sec-
tion of one-and-one-rib fabric is then knit,
the two sections of knitted fabric being joined
together by the connecting-thread in a man-
ner hereinafter fully described. The one-
and-one-rib fabric is knit in a manner well
known to those skilled in the art. The yarn
94 is carried into the horizontal needles 13 by
either one of the thread-carriers 35 or 36, said
thread-carriers 35 and 86 being carried across
the needles by the thread-carrier bars 37 and
38, respectively, longitudinal motion being
imparted to the thread-carrier bars 37 and 38
by the dogs 41 and 42, respectively. Thedog
41 or 42, as the case may be, engages the slide
44, the position of the slide 44 being deter-
mined by the carrier-chain 58, arm 57, and
levers 53. Theslide 44 is carried by the slide

46, and the slide 46 hasa longitudinal motion

imparted thereto by the link 49, lever 43, and
cam 52. The slide 46 also imparts motion to
the slur-cock bar 71 and slur-cock 70 through
the arm 72. The yarn-carriers are a little 1in
advance of the slur-cock, and after the yarnis
carried across the needles 13 it is pushed
down between said needles by the sinkers 67,
forming a series of loops between the hori-

774,464

' sontal needles, as shown in Fig. 9. The

length of these loops may be varied, as will
he hereinafter explained. The yarn having
been carried across the needles 13 and the
loops formed between said needles by the
sinkers, said sinkers are lifted out from be-
tween the needles 13 by the action of the in-
side falling bar 73 and falling bar T4. The
falling bar 74 is raised and lowered by the
rods 75, levers 76, cam-roll 77, and cam 8.
The loops are now formed between the hori-
zontal needles 13, as shown in Fig. 10, and
the sinkers 67 are withdrawn from between
the needles. The needles 13 are now drawn
back into position for the presser 88 to acton
the beards of said needles, and this 1s ac-
complished by the presser-bar 89, which 1s
drawn down by the presser-bar levers 90,
presser-bar links 93, levers 94, cam-roll 95,
and cam 117. As the needles 13 are drawn
back and the presser 83 presses downwardly
upon the beards of said needles the loops
hereinbefore referred to are drawn through
the loops previously formed upon the nee-
dles 13, as shown in Fig. 11. The needles
3 now descend, being carried downwardly
by the front needle-bar 4, as shown in Kig.
11, so that the beards of the needles 3 are
brought midway between the stitches on the
needles 18. The needles 3 and needle-bar 4
are carried downwardly by the front needle-
slides 5, links 7, levers 8, cam-rolls 11, and
cams 192. the thread being fed to the vertical
needles 8 by the horizontal needles 13, which
as they are drawn toward the right between
caid needles 3 lay the thread along the front
of said needles, so that when the needles 3 de-
scend from the position shown in Iig. 9 to
hat shown in Figs. 10 and 11, respectively,
the thread will be carried into the beards of
the peedles 3. The presser 88 is now again
drawn downwardly in the same manner as
hereinbefore described and presses the beards
of the needles 3 down, so that the thread which
has just been fed to said needles may be drawn
‘1 the form of loops through the loop previ-
ously formed upon said needles. The loops
are cast off the needles 13 by the back knock-
over bar 96, which is stationary, the back-
ward motion of the needles 13 acting to throw
off the switch, as shown in Fig. 11. The loops
are cast off the needles 3 by the action of the
front knock-over bar 97, which has a vertical
reciprocatory movement, as shown in Kig. 11,
caid knock-over bar 97 being moved vertically
by the slide 98, to which 1s attached, said slide
receiving vertical movement through the rods
99. levers 100, cam-rolls 101, and cam 102.
After the required length of one-and-one r1b
fabric has been knit the connecting-thread 118
i« carried across the fronts of the needles by

the thread-carrier 39, said thread-carrier be-

ing fast to the thread-carrier bar 40 and hav-
ing motion imparted thereto by the mechan-
-« hereinbetore described in relation to the
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thread-carrier bars 37 an# 38.
ing-thread is thus delivered to the needles 13
and 3, and the regular stitch illustrated in Fig.
3 18 formed during the progress of the thread-
carrler across sald needles in one direction,
the loops 119 being formed by the vertical
needles 3 and the loops 120 by the horizontal
needles 13, the loops 121 and 122 in said ficure
representing the loops of yarn previously held
upon the vertical and horizontal needles, re-
spectively. It will thus be seen that one
course of the regular one-and-one-rib stitch is
formed in the connectmﬂ'-thl ead, the same be-
ing knit into the yarn of “the fabric previously
knit. As the front needle-bar 4 is carried
clown tothe lowest pointand casts off the loops
121 the end tackle-wheel 32 carries the cam-
_ th the dog 114, mov-
ing the shipping-bar 108 toward the left, Kigs.

6 and 7, and thus through the downwardly—

projecting arm 110 and pin 111 the forward

end of the lever 105 is brought over the front
needle-bar slide 5 and holde the same down-
wardly and out of operation. The needles 13
are now returned to the position for taking the
connecting-thread 118 upon its return move-
menttowardthe right, Fig. 8. Thesinkersare
moved downwardly fOI‘mlIlC" loops between
the horizontal needles, as herembefore de-
scribed. 'The needles 13 are then drawn
backwardly and pressed, as hereinbefore de-
scribed, forming the loops 123 on the needles
13 only. The loops 123 are pressed off the
back-bar needles in the following manner:
The chain-wheel 59 is revelved and brings the
chain-block 124, Fig. 3, in contact Wlth the
arm 57 and throucrh 1ts connections draws
the back-bar shide 44 out of line with the car-

rier-bar dogs and allows the machine to malke
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two courses after fitting the connecting-
thread into the horlzontal needles Wlth()ut
feeding any thread to the needles. The back
needle- bar 14 now draws back and the presser,

acting as hereinbefore described, presses the

Stltehes entirely off the back-bar needles 13
and malkes a longer loop 123, Fig. 8. It will
be understood thet the front bar needles 3
still retain the loops 119. The chain-wheel
59 and the inside end tackle-wheel 32 are
agaln revolved, allowing the dog 57 to pass
oﬁ the chain- blocl{ 124 to the eham-bloeh 1925,
which brings the carrier-bar slide 44, throuwh
1ts connections, in line to engage the dog 41
and thread-carrier 35 and at the same time
the cam-plate 113, which is fast to the inside
tackle-wheel 32, is moved so as to disengage
the dog 114, Whlch allows the shlppmw-bar
108 to be moved toward the right, Figs. 6
and 7, by its actuating-spring 126 roekmc-*
the level 105 upon 1ts pivot and moving it to
the position shown in dotted lines, Fig. 6,
thus allowing the front-bar needles to again
move upwardly into position to receive a new
At the same time the falling-bar slide

33 1s moved toward the right, Fig. 4, by the

The connect- |

line with the groove 33 in the lever 17.

‘thereto,and havingits

rier 35 have now carried the yarn 34, as

action of the cam 85, fast to the inside of the
end tackle-wheel 32. whleh engagesthe beveled
left-hand end of said falling- bal slide 83 and,

movma' 1t toward the right, carries the arm 81
1n the same direction, and the outer end of
sald arm lying between the pins 82 82 this
movement carries the inside falling bar 73
toward the right, sliding said umlde talling
bar 73 lonmtudmally upon the falling bar 74

as shown in Fig. 5. The cams 79 and 80 upon
the under and upper surtaces, respectively,

of the inside falling bar 73 and falling bar 74
cause the inside tallmﬂ" bar to be raised by
this longitudinal movement toward the right,

and thus shortens the distance to Whleh the
sinkers 67 can be pushed downwardly by the
slur-cock 70 between the needles 18. 1t will
be understood that the bar 73 controls the
cdistance through which the sinkers are moved
downwardly between the needles 13, and
when the bar 73 has been moved fmm the
position shown in Fig. 5 (in which figure it
1s shown 1n position for the one-and-one-rib
fabric) toward the right it will then be in
position for short stitches to be taken by the
back-bar needles. At the beginning of each

section of fabric short stltehes termmo* A

welt or smooth edge, are prefemblv taken
and to prevent these short stitches from bemfr
broken when the back needle - bar is drawn
back the distance to which the back-bar nee-
dles are moved by the back bar 14, slide 15,
and lever 17 is reduced by moving the roll 21
longitudinally of the stud 22, Fw' 4, until
the outside pemphery of said roll comes in
It
will be seen that by thus moving the roll 21
until its. periphery comes in line with the

groove 33 a certain amount of movement of

the lever 17 as imparted thereto by the cam
20 will belost, and therefore the slide 15, back
bar 14, and the needles 13 attached thereto

will be moved through a shorter distance,

taking shorter stitches { than would be the case
when the outside periphery of the roll 21 is
in line with the left-hand portionof the lever
17 and out of line with the groove 33, Fig. 4.

The roll 21 is moved lonﬂ“ltuqu,lly of the stud
22 by the shipper-bar 27 and shipper 25, fast
ange 26 projecting into
the groove 24 inthe roll o1 The shipper-bar
27 1s moved toward the right by the lever 28,

said lever being roeked upon 1ts pivot 29 bV
the cam-plate 31 fast to the outside of the end
tackle-wheel 32. Assoon asthe cam-plate 31
has paseed upwardly and disen oaged the lever
28 the spring 128 will return the shipper-bar
27 and its connecting parts to the position
shown in FKlig. 4. The carrier-bar 37 and car-
here-
inbefore described, in front of the needles 3
and 13. The presser acts on the front-bar
needles 3, as hereinbefore described, and
presses the loops 119, which have been re-

tained threucrh the several motions hereinbe-
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fore cescribed, by the front-bar needles over | livering thread to the second of said sets of

the loops 129, Fig. 8, just formed by the ver-
tical neeclles trom the yarn 34, the back-bar
needles 13 forming the loops 130 from said
varn, as shown in said Kig. 8.  Asthe tront-
barneedlesaredrawn down to cast off the loops
119 the inside end tackle-wheel 32 brings the
cam-plate 127, Fig. 3, into contact with thedog
114 and again moves the lever 105 over the
slide 5 through the shipping-rod 108 and col-

lar 107. The front-bar needles are now held

cdown for one or more courses, as desired,
while the needles 13 knit a plain fabric for a
welt, and upon the end tackle-wheel being
again revolved the dog 114 1s released and the
lever 105 moved to the position shown in dotted
lines, Kig. 6, thus releasing the slide 5 and
front-bar needles and allowing said needles to
come 1n proper position for making the regu-
lar one-and-one-rib stitches, which is con-
tinued until another section of one-and-one
rib fabricis knit of the desired length, and the
operation of knitting the connecting - thread
into the one-and-one-rib fabric is again re-
peated.

Having thus described our invention, what
we claim, and desire by Letters Patent to se-
cure, 15—

1. A knitting - machine comprising 1n its
construction two sets of needles, two thread-
carriers, viz, a yarn-carrier and a connecting-

thread carrier, mechanism to impart a recip--

rocatory movement to each set of needles, re-
spectively, mechanism to move said yarn-car-
rier and deliver yarn to said sets of needles,
mechanism to move said connecting - thread
carrier across said two sets of neecles and de-
liver connecting-thread thereto, mechanism
to hold one set of needles out of operation
while a reciprocatory motion is imparted to
the second set of needles and while said con-
necting-thread carrier i1s delivering connect-

Ing-thread to said second set of needles, and

mechanism to hold said yarn and connecting-
thread carriers out of action while another
forward and back reciprocatory motion is im-
parted to said second set of needles without
any yarn being fed to either set, whereby the
loops are cast off of said second set of needles.

2. A knitting - machine comprising in 1ts
construction, two sets of needles, a set of sink-
ers, a yarn-carrier, a connecting-thread car-
rier, a presser and knock-over bar for each
of said sets of needles, mechanism to impart
a reciprocatory motion to each of said sets of
needles, mechanism to move said yarn-carrier
across said needles and deliver yarn thereto,
mechanism to move said connecting-thread
carrier across sald needles forward and back
and deliver said connecting-thread to both sets
of needles in its first motion thereacross, and
mechanism to hold one of said sets of needles
out of action while said connecting-thread car-
rier is making 1ts return movement and de-

AL L EE EELmLE r——T

needles.

3. A knitting - machine comprising in its
construction two sets of needles. a set of sink-
ers, a yarn-carrier, a connecting-thread car-
rier, a presser and knock-over bar for each
of said sets of needles, mechanism to impart

a reciprocatory motion to each of said sets of

neecles, mechanism to move said yvarn-carrier
across sald needles and deliver yarn thereto,
mechanisnm to move said connecting-thread
carrier across sald needles forward and back
and deliver said connecting-thread to both sets
of needles 1n 1ts first motion thereacross, mech-
anism to hold one of said sets of needles out
of action while said connecting-thread carrier
1s making its return movement and delivering
thread to the second of said sets of needles.
and mechanism to hold said thread-carriers
out of action while the second of said sets of
needles makes a forward and back reciproca-

tory movement, without any yarn being fed

to either set of needles, whereby said connect-
mng-thread is cast off of said second set of nee-
dles.

4. A flat-rib-knitting machine comprising
in 1ts construction a vertical and a horizontal
set of needles, a set of sinkers, a yarn-carrier;
a connecting - thread carrier, a presser anc
knock-over bar for each of said sets of nee-
dles, mechanism to impart a reciprocatory
movement to each of said sets of needles, mech-
anism to move sald varn-carrier across said
needles and deliver yarn thereto, mechanism
to move sald connecting-thread carrier across
sald needles and deliver connecting-thread to
both sets of needles 1n its first motion there-
across, mechanism to hold said vertical set of
needles out of action while said connecting-
thread carrier 1s making its return movement
and delivering thread to said horizontal set ot
needles, and mechanism to hold said thread-
carriers out of action while said horizontal set
of needles makes a forward and back recipro-
catory movement and casts off the connecting-
thread.

5. A knitting-machine comprising in 1its
construction a horizontal and a vertical set of
neecles, a slide to which said vertical needles
are fastened, mechanism to raise and lower
sald slide, a lever, and mechanism to move
said lever into and out of engagement with
said slide.

6. A knitting - machine comprising in 1ts
construction a horizontal and a vertical set of
needles, a slide to which said vertical needles
are fastened, mechanism to move said slide
downwardly, a spring to raise said slide, and
mechanism constructed to engage said slide at
1ts lowermost position and prevent the raising
thereof. |

7. A knitting - machine comprising in its
construction a horizontal and a vertical set of

' needles, a slide to which said vertical needles -
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are fastened, mechanism to move said slide
-downwardly, aspring to raise said slide, a le-

ver constructed to engage and hold said slide
stationary against the action of saicl spring, a
reciprocatory rod, a projection fast thereto
constructed to engage said lever, a dog fast
to said rod, and a rotary cam constructed to

engage said dog and impart a lonmtudmal'

movement to said rodl.

3. A knitting - machine comprising in its
construction a Vertlcal and a horizontal set of
needles, a slide to which said horizontal set of
needles is fastened, a roll journaled to rotate
upon said slide, a cam, a cam-lever construct-
ed with a groove therein, and mechanism to
move said roll tramverselv of said slide into
and out of line with said groove.

9. A knitting - machine comprising in its
construction two sets of needles, a yarn-car-
rier, a connecting-thread carrier, mechanism
to reciprocate said yarn-carrier, mechamsm to

1mpart a reciprocatory motion to said needles,

L

mechanism to cast off the loops from said
needles, mechanism to throw said yarn-carrier

“out of ‘LCthIl mechanism to reciprocate said

connecting-thread carrier, and mechanism to
hold one of said sets of needles out of action

while a reciprocatory motion is imparted to

the other of said sets of needles, whereby two
sectlons of knitted fabric are iormed joined
together by a detachable connecting thread

-

extending laterally thereacross and engaging

the final loops of one of said sections and. the
primary loops of the other Of sald sectlons of
knitted fabric.

10. A knitting-machine comprising in its
construction two sets of needles, a yarn-car-
rier, a connecting-thread carrier, mechanism
to reciprocate said yarn-carrier., mechanism to
1mpart a reciprocatory motion to said needles,
mechanism to cast off the loops from said
neecles, mechanism to throw said yarn-carrier

out of action, mechanism to reciprocate said

connecting-thread carrier, and mechanism to
hold one of said sets of needles out of action
while a reciprocatory motion is imparted to
the other of said sets of needles, whereby two
sections of knitted fabric are Jomed together
by a detachable connecting-thread extendma‘
Iaterallv thereacross and engaging the ﬁna,l
and primary loops. lespectlvelv of said sec-
tions of knitted fabric in one direction and
returning in the opposite direction through
loops of its own formation.

In testimony whereof we have hereunto set
our hands in presence of two subscribing wit-

nesses. |
WILLIAM T. BARRATT.
CHARLES J. SIBBALD.
Witnesses:
CHARLES S. KrHOE,
Eary A. SvrTo.
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