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UN1TED STATES PATENT OFFICE.

© EDWARD ELISHA KILBOURN, OF NEW BRUNSWICK, NEW JERSEY.

CIRCULAR-KNITTING MACHINE.

SPECIFIOATIO“I formmg part of Letters P&tent N 0. 432,946, dated J uly 22, 1890,

To all whom it may concern:
Be it known that I, EDWARD ELisSHA KIL--| 2%, the two figures meeting at the axis of the
- BOURN, of New Dr unswwk in the county of | knitting-cylinder. Figs.4 and 4* represent
New. Mlddleseh and State of New Jersey, have | jointly a front view of the part of the ma- 53
| 5 made an invention of certain new and use- | chine below the line x 2 of Figs. 2 and 2%, the
ful Improvements in Circular- Knitting Ma- | two figures meeting at the line of the axis of
chines; and I do hereby declare that the fol- | the knitting-cylinder. Fig. 4° isa view trans-
lowing, in connection with the accompanying | versely of the machine, showing the discon-
e drawings, is a full, clear, and exact deserip- | nectible drivers, hereinafter deseribed. Figs. 6o
- 10 tion and hI)BClﬁCELthll of the same. 5 and 5°* represent jointly a view of the pa,rt -
R 1'his invention has reference to cylinder | of the back of the machine above theline z x
knitting-maechines in which the needles are | of Figs. 2 and 2°, the two figures meeting at
combined in a ring series so that the yarn | theaxis of the ]{mttmﬂ -Cy Imder Figs. G:fmd
. may be fed to the needles by a continuous | 6* represent jointly a view of the pa,rt of the 65
- .+ 15 circular movement for the formation of con- | back of the machine below the line 2z of
.+ tinuous rows of stitches or loops, and in | Figs. 2 and 2%, the two figures meeting at the
which also the thread-guide may be moved lmb of the axis of the lzmttlnﬂ-cyhnder Fig.
to and fro for 1eclp1'oeatmu work. | 1'epresents a back view of the clutch- lev'er
T'he object of the invention is to facilitate and its appurtenances detached from other vo
20 the labor of attending to such machines, to | parts of the machine. Figs. 7 and 7* repre-
enable them to be worked with greater speed, | sent jointly a horizontal section of the ma-
and to improve thelr operation. | chine with the portions &bove the line ¢ 7 of
The invention consists of certain new and IFig. 2 removed, the two figures meeting at |
useful combinations of mechanical devices, the transverse vertwfd plcme of the axis of 75
25 which are set forth in the claimsat the close | the knitting-cylinder. Fig. 8 represents a
of this specification, and which are mainly | horizontal section of parts of the machine at
modifications of or improvements upon the | the line z z of Fig. 2, and Fig. 8* represents a
inventionset forth in my patents, Nos. 408,180, | partial longltuduml sectien through one of
408,110, 408,111, 408,181, of July 30, 1889. the worm-shafts. Fig. 9, Sheet 4, 1'ep1'esents 8¢
30 In order that these combinations may be | a front view of one of’ tlle gear- Wheels; and of
- more fully understood, I have represented in | the clutch-noteh, herelnaftel referred to.
the accompanying drawings and will proceed ; Fig. 10, Sheet 5, 1*ep1‘esents a VIeW Crosswise
to describe a cylinder knitting-machine em- | of the machine of the connecting devices of
bodying them in the form in which I prefer | one of the pickers with the re spectwe picker- 8. 5
35 to embody them for the purpose of knitting | cam. Figs. 11 and 12, Sheet 6, represent, re-
stockings, 1t being understood that the mech- 5pect1\fe1y horizontal views of two gear-
anism may be varied to suit the views of dif- | wheels, hereinafter described. Fig. 13, Sheet
ferent makers and users. 6, represents a view crosswise of the machine
| Tigures 1 and 1* represent jointly a view of the guard and lever, hereinafter referred go
40 of the upper side or top of the said machine, | to. I‘w 14, Sheet 7, mp1 esents a view cross- .
the two figures being respectively at the left | wise of the machine of parts of connecting
‘hand and right hand sides of the axis of | devices, hereinafter referred to. Figs. 15 and
the knitting-cylinder. Figs. 2 and 2* repre- | 16, qheet S, represent, respeetwelv vertical
sent jointly a vertical transverse section of sections of the two cam-cylinders and knit- g9g
45 the machine (with some parts in elevation) | ting-cams. Fig. 17, Sheet 9, represents a
at the axis of theknitting-cylinder, as viewed | view of the duteh eluteh level, and adjacent
from the right-hand end of the machine, the | parts. Fig. 18, Sheet 10, represents a vertical
two figures meeting at the transverse 111'1&5 axial c;ecmon of the cam-gear shaft, one of its
x . TFig. 2° represents a front view of one | bearings, and gear- “wheels. Fig. 19, Sheet 16, 100
50 of the knitting efbm-cylmders Figs. 3 and 3* | represents a 131:-111 of parts of the lllmchme

Apphm’swﬂ filed Mfw 13, 1889 Serial Nn 310,661

(No model.)

1‘ep1‘esent ,]011:1‘[157 a front view of the part of | showing cer tain devices,

the machine above the line o ¢ of Figs. 2 and

hereinafter de-
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scribed, for operating the thread-guide, and |

in different positions from those represented
in KFigs. 1 and 1*. Fig. 20 represents a plan
at the line * * of I‘lﬂ* 2, showing the ring-
holder and devices for moving the bectlom
as hereinafter described. I‘w 21 repr esents
a transverse axial section of pm*-t of the knit-
ting-cylinder and pull-hook.
sents a face view of other parts of the said
pull-hook. Fig. 23 represents a view trans-
versely of the nmchinej showing the exterior
of one of the picker-carriers, and Ifig. 24 rep-
resents a view of the inferior of the same.
Ifig. 25 represents a vertical section of one of
the picker-carriers at the line x x of Fig. 24,
and I'ig. 26 represents a top view of one of
said picker-carriers. FKig. 27 represents a par-
tial horizontal section of one of the picker-
carriers at the line * * of IFig, 24, and Fig. 28
represents a partial transverse vertical sec-

tion of the same at one of the adjusting-

screws. Ifig. 29, Sheet 11, represents a rear

.view of the shifting-pinion and parts adja-

cent to ity hereinaiter deseribed. Fiegs. 30,
31, and 52 Jepresent views of the needles used
in the machine. Fig. 33 represents a view of
the clutch or changelever and adjacent parts.

The machine represented in the said draw-

ings is constructed to operate upon the same

principle as that described in each of my said
previous patents, and is substantially like the

- same 1n its general construction and mode of

35

40

- of my previous patents and m
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operation, so that it will be most convenient

to describe the present machine by reference
to the machine described in the said previous

patents, and to deseribe in detail the partic-

ular parts in which the present machine is an
improvement upon the machine of the said
previous patents. Some of theimprovements,
however, are applicable to cylinder knitting-

machines of different construction from that
may- be applied

with advantage to them.
The needleb of the present machine are ar-

ranged in a circular series and are fitted to
_Slide up and down in the grooves of the knit-

ting-cylinder A and its nosing A’. These nee-
dles may be divided into two gangs, the one
of which 1s used for circular work only, while
the second gang 1s used in connection with
the first gang for circular work and is used
without _the first gang forreciprocating work,
the needles of the first gang being then at
rest.

The needles are operated by means of two
knitting-cams B B? which are

ted to turn around the knitting-cylinder A.
The two concentric eam—eyhnders are prefer-
ably of the same diameter. The lower cam-

cylinder B” is in. this example of my inven-
tion used only for circular work, while the
npper cam-cylinder 13" is used both for circu-
Jar work and reciprocating work. .

Instead of supportmﬂ one cam-cylinder

Fig. 22 repre-

arranged one
above theother and aresecured to and moved
by two cam-cylinders B’ B? which arc con-
.eentrie with the series of needles and are fit-

upon the other, as has been previously done

1n knitting-machines having two cam-cylin-
ders, each cam-cylinder with its knitting-cam
1s supported independently of the other cam-
cylinder and knitting-cam by the frame of the
machine, thelower cam-cylinder I33 being sup-
ported bya fixed ring-bearing B° and theup-
per cam-cylinder being supported by a sec-
ond fixed ring-bearing 3. As these two ring-
bearings are independent of each other. the

two cam-cylinders also are independent of -

each other, and the tendency of one cam-cyl-
inder to impart motion by frictional contact
to a second cam-cylinder which rests upon it
1s avolded, and consequently the necessity of
employing a locking device to hold one of the
two cam-cylinders at rest while the other is
moving is dispensed with. The knitting-cams

carried respectively by the two cam-cylin-
ders are alsosupported independently of each

other through the intervention of the cam-
cylinders.

Those needles, FFig. 30, Sheet 18, whmh are

to be operated by th lower knlttmn cam B?,
I'ig. 16, Sheet §, of cam-cylinder I3° hELVG their

nibs 6 arranged at the required distance from

their heads to be operated upon by that cam
for circular work, and those needles, Figs, 31
and 32, which are to be operated by the up-
per knitting-cam B, Fig. 15, of
B’ during reciprocating work, and which may
be called the “gang of fashioning-neecdles,”
have their nibs 6" arranged at the required
distance from their heads to be operated by
that cam for both circular work and recipro-
cating work.

In order that all the needles may be held
snugly in the grooves of the knitting-cylinder,
a needle-holder C, Iig. 2, Sheet 3, and Fig. 20,
Sheet 16, of circular form, is provided to em-
brace the slides or shanks of the needles and
hold them in their places; and in order that
this needle-holder may be readily withdrawn
from the shanks of the needles, so that they

may be applied to and taken from the knit- -

ting cylinder, this needle-holderis a sectional
needle-holder, it being constructed of mov-
able sections ¢, each of which is preferably
fitted to slide crosswise of the axis of the knit-
ting-cvlinder.
sectional needle-holder might be withdrawn
separately from the needle-cylinder by means

of a screwor a canm; but as it is most conven- |

ient for attendance upon the machine that
all the sections of the sectional needle-holder
should be withdrawn from and applied to the
shanks of the needles simultancously, I pre-
fer to combine all the ring-sections with one
cam-ring C/, Figs. 2 and 20, by the circular
movement of which in one direction all the
sections of the ring-holder may be withdrawn
from the knitting-cylinder, and by the move-
ment of which.in the opposite direction the

sald sections may be applied to the knitting-

cylinder for the purpose of holding the nee--

dles thereto. Ior this purpose each section

| of the ring-holder is fitted with a pin ¢/, Fig.

cam-cylinder

KEach of the sections of this:
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20, which projects into one of the cam-slots.

¢? of the cam-ring C’. The edges of each of |
these cam-slots constitute cams, one of which

operates to move a section of ithe needle-
holder from the knitting-cylinder and the
other operates to move said sections toward
it. So when this cam-ring is turned in a for-

ward direction (indicated by the arrow in

Fig. 20) all the ring-sections are simultane-
ously opened by being withdrawn from the
needle-slides and knitting-cylinder, and when
the cam-ring is turned in the opposite or
backward direction all the ring-sections are
stmultaneously closed by being returned to
their inner positions for holding the needle-
slides. The cam-ring may be conveniently.
operated by a handle or arm ¢3.

In order that seetions may not remain in
their open positions in case the attendant
should omit to close them, a holding-spring ¢,

Fig. 3%, Sheet 6, is provided, and is connected

preterably with the handle ¢? of the cam-ring
C’ 8o that this spring will move the cam-ring
backward and effect the closing of the sec-
tions of the ring-needle holder in case the at-
tendant should omit to do so. The spring
also insures the holding of the ring-needle

‘holder -in its closed condition against any

tendency to work open by the tremor of the
machine. I prefer also to employ a stop ¢5,
Figs. 3* and 20, to limit the distance to which
the cam-ring C’ may be moved in a backward
direction. | o |

While the needle-holder holds all of the
needles in place in the grooves of the knit-
ting - cylinder, it serves also an important
funetion in holding all of the needles, except
the narrowing and widening needles, from be-
ing improperly or accidentally raised out of
operative position. The holder is so located.
that it is opposite some part of the straight

portion 1 of the needles during all the move-

ments of the needles. All of the needles, ex-
cept the narrowing and widening needles, have
a shoulder 1%, which is so located that when
these needles are in the highest position to
which they can be raised by the operating-
cam, while in contact therewith these shoul-
ders will lack but very little of being in con-
tact with the needle-holder, and if any of
such needles should-be raised in contact with
1t the nibs of those needles would still be in
position properly to be engaged and depressed
by the depressing-grade of the cam. It will
thus be seen that if any of the needles, ex-
cept the narrowing-needles, are accidentally
caught and raised the needle-holder will pre-
vent their nibs being raised out of position in
respect to the cam, thereby preventing errors
or faults in knitting and avoeiding one of the
frequent causes of breakage. _-
In Fig. 2 of the drawings a portion of the
cylinder at the left is shown with the needle-
grooves extending downward only to the
lower edge of the upper cam-ring. This por-
tion of the knitting-cylinder is occupied by

‘the narrowing and widening needles at one

1s provided with one or more rings A% having

grooves of less depth, which receive the nar-

side of the cylinder. Thé{ knitting-cylinder

70

rower portion 2 of the jacksof the narrow-

ing and widening needles. This construction
1s employed for the whole gang of needles
used in reciprocating work. DBelow these
rings is placed the needle-stop 3, which ex-

tends beneath all of the reciprocating gang of

needles, and is so located that when the said
reciprocating needles are in the lowest posi-
tion to which they can be.depressed, while
their nibs are in contact with the depressing

75

30

portion of the cam, the lower end of the nee-

dles will lack but very little of being in con-

‘tact with the needle-stop. The other portions

of the knitting-cylinder are constructed as
shown on the right of Fig. 2, and below the
other needlesis placed aneedle stop or stops 4,
having a like relation to the other needles.

In machines of usual construetion in run-
ning at a high rate of speed the needles ag
their nibs leave the depressing grade of the

cam are under considerable momentum, and

while moving under this momentum the nibs
are caught by the elevating grade of the cam,
resulting in a very sharp impaect, which often
results in injury to and destruction of the
nibs of the needles. I avoid this by the con-

‘struction deseribed, as the momentum im-
parted to the needles causes them to strike
against the stops and rebound therefrom, the

elevating grade of the cam catching them on

the rebound when the needle is moving in

the direction in which it is impelled by the

cam, and this greatly lessens the foree of the

impact and permits the machine to run at a

higher rate of speed.,

LThe said machine is provided with a nosing
A’ for the knitting-cylinder, and this nosing
1s fitted preferably with hook-formed parti-
tions, asin my Patent No.408,110, to prevent
the stitches being accidentally raised when
the needle-heads are moved upward.

Thesaid machineis provided with two driv-
ing-shafts D D’, one of which D is employed

when the two knitting-cams B B? and their
cylinders B” B° are to be operated for cireu-
lar work, while the other driving-shaft D’ is
used to impart motion to the upper cam-cyl-
inder only for reciprocating work., -

In order that both cam-cylinders and the
knitting-cams carried by them may have mo-
tion imparted to them from the driving-shaft
D for circular work, each cam-cylinder is fit-

ted with an annular cog-wheel B¢ and B,

whose teeth engage respectively with those of
two driving
applied to an upright shaft E, which may be
designated the “cam-gear shaft,” and which
1s connected with the driving-shaft D forcir-
cular work through the intervention of the
beveled wheel d, Fig. 7, secured to the lower
end of the said cam-gear shaft E, the bey-

eled wheel ', which is mounted loose upon.

gear-wheels E’ and E® which are

go

IOO
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an intermediate shaft D? the beveled wheel |

| d*, which is secured to the back of the ‘bev-



A

1O

-eled wheel ¢/, and the beveled wheel d?, se-
cured to a hub,which is fitted loose upon the
said driving-shaft D and is driven from it

through the intervention of the disconnectible
duvels e ¢/, Figs. 4 and 4°, Sheet 7, and Iig.
7, Sheet 13 one ¢ being seemed to %aid sh.:mft
a,nd one ¢’ bemn secmed to the hub of said
beveled wheel.
The combination of the cams I3 it zmd cam-
cylinder B’ B® with the driving-shaft D for
circular work through the intervention of
the disconnectible drivers e ¢’ is to enable a
portion of the same gearing which is used for
circular work to be employed to transmit mo-
tion from the second driving-shaft D’ to one

(B’) of the two cam-cylmdelb B’ B33 for reeip-

rocating work without also moving the driv-

1119-sh:ztft D, which 1s used for c1rcula,1 work.
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In order that the necessary extent of re-
ciprocating-movement for the cam-gear shatt

'E might be attained in the machine of my
previous Patent No. 408,180, a notched col-

lar and certain appurtenauees were inter-

posed between the disconnectible drivers of
‘that machine and the beveled wheel driven

thereby; but in the present machinethe bev:
eled gear-wheel d? which is mounted upon
the drwmn‘-shaft D is constructed of larger
diameter than the beveled cear-wheel d* with
which it engages, so that the beveled wheel
d? and the cam-gear shaft K and driving-
wheel E’ maybe reciprocated to the required

extent to drive the knitting-cam B and its

cam-cylinder B’ for recipr ocatmﬂ work with-
cut requiring the beveled wheel d® to make
a complete revolution, and consequently the
notehed collar of the preceding machine 1s
dispensed with.

In order that the knitting-cam IB* and its
cam-cylinder I3° for circular work may be dis-
connected from the cam-gear shaft land may
be permitted to remain at rest while the other
knitting-cam I and its cam-eylinder B” are op-
erated 1’01 reciprocating work, the driving-

-wheel E? through which motion is imparted'

to the circular-knitting cam B* and its cam-
cylinder B2 is not secured to the cam- oear
shaft K, bnt is connected with it thr ouu'h the
mtervenmon of a cluteh F, Kigs. 1, 2 ELl’ld 18,

Sheet 10, whose upper teeth 1" are a,lw.:ws en-
oaged Wlth the driving gear-wheel E’, that
dllVOS the cam- eylmdel B’. while its 1011 er

tooth f

is engaged with the said dri 1ving gear-
wheel E? thatdrives the circular-knitting ¢

ted, but is disengaged from the said driving-
wheel E2 when 1601p100.ﬂtmw work is to be
knitted. In order also that the said cam-gear
shaft & when operating for reciprocating
work may not tend to turn the said driving-
wheel E? for circular work by frictional con-
taet, the hub of the said driving gear-wheel

- E? is supported independently of the said

cam-n'em shaft by means of a tubular bearing
| D F . 1.8, so that when the clutceh is Sh1fted

from the said driving-wheel thele 18 no tend- A

crank-shaft D°,

cam
-¢ylinder 'B% when circular work is to be Tknit-
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ency in the other portions of the ﬂ’eaunfr to
move the latter.

The same cam-gear shaft E and a portion
of the other gearing, which are employed to
transmit motion to both cams and both cam-
cylinders for circular work, are preferably
employed to transmit motion to the upper
cam-cylinder alone for reciprocating work.
For this purpose the cam-gear shaft K 18 con-

nected with the second dllVlnﬂ'-Sthft D’ for

reciproeating work through the interven-
tion of reciprocating gearing, and the recip-
rocating gearing which I prefer to use for
this purpose is the following: A counter-
shaft D% Iigs. 2* and 6%, is employed, and a
clutch ¥/, Figs. 22, 6*, and 6°, is fitted to this
counter-shaft D? so that the said counter-

shaft maybe connected with the beveled wheel

d’ when it and the cam-gear shaft K are to be
reciprocated. The counter-shaft D* also is
connected with the second driving-shaft D’
through the intervention of the pinion d* se-
cured to the rear end of the counter-shaft,
the rack d°, Figs. 2 and 5%, the connecting-rod
db, Figs. 5 and 5%, the crank d, IFig. 5, the
and the beveled wheels o°
d’, Fig. 3*. Hence when the clutech I is so
shifted as to disconnect the lower cam-cylin-
der B3® from the cam-gear shaft I, and the
clutch F’ is so shifted as to connect-the coun-
ter-shaft D? with the beveled wheel d’, the
upper cam- cyhndel B’ and its cam are
caused to reciprocate by the revolution of the
second driving-shaft D', the motion then be-
ing tr allsmltted to the upper cam-cylinder I3/
thr ough the intervention of the cog-wheel B®
and dmvmo wheel E’, the cam-gear shaft L,
the -beveled wheels d d’, the counter-shaft
D2 and the reciprocating gearing before de-
scribed.
means of the clutch-lever J.

During reciprocating work with the oang
of fashwmn?* -needles they, or some of them
are raised successively from their 0pe1*ati-ng
positions (with their nibs within the range ot
movement of the cam B) for the purpose of
narrowing the work and are restored succes-
sively to their operating positions when the
work is to be widened. The raising of the
fashioning-needles is effected as desm ibed in
my previous Patent No. 408,131, by means of a
picker IK, Figs. 24, 25, 20, and 27 Sheet 18, one
of which is employed for each side of the'gmlg
of fashioning-needles. *
vided with two lugs &* k°, Figs. 24, 25, 26, and
27, the one k? for pushing the needles one at a
time out of their operating positions and the
other lug %° for moving the needles back to
those positions. Theselugsoperate upon the
feet 07, Fig.

fach plekier &150 1S carried byapmkel carrier
L, Figs. 2, 3, 3%, 8,23, 24, 25, 26, and 27, in which

it is fitted 130 slide up and down and which

is moved partially around the'lmitting-cylin-
der progressively from each side of the gang
of fashioning - needles toward the middle

Each picker is pro-

31, of the fashioning - needles.
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thereof during the narrowing work and is |

moved in the opposite direction during the
widening of the work, so that in each case

~the picker may act upon the shank or slide

[C

L5

~of the proper needle which is 1o be put out of

operation and broughtinto operation. When
the needles are moved out of their operating
positions, they are supported (as in the ma-

c¢hine of my said previous Patent No. 408,181)
by a needle-holder m, Figs. 2, 8, 24, 25, 26, and
27, which is connected with the picker-carrier

L. of each picker, and is a ring-segment fitted
with a spring m?® as deseribed in said previous

- patent.
T'he said picker, picker-carrier, and needle-

holder for each side of the gang of fashion-

ing-needles is operated in substantially the
same manner as the same devices are oper-

~ated in the machine described in my said

20

25

- this construction of grooves and picker-car-
30
by wear. In order to obviate this loosening
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previous Patent No. 408,181; but I have de-

vigsed various improvements in the mechan-
1sm, which are embodied in the machine rep-

resented 1in the accompanying drawings.

Thus,in the machine of my said previous Pat-
ent No. 408,181 the picker-carriers were con-
structed of one piece of material and were
fitted to move around the knitting-cylinder
in flat-bottomed concentric grooves. With

riers the latter become loose in their grooves

of the picker-carrier it is constructed sec-
tional, as represented in Figs. 23, 24, 25, and
2, 1t being constructed of two sections a «’,
which overlap each other and are connected
by serews ® a” the bodies of which are passed

through uprightslotsin the lower section and

are screwed Into the overlapping upper sec-
tion so that the two sections shall move con-
centrically together. Adjusting-screws a® ¢
also are provided, which, as represented at

Fig. 26, are serewed into sockets in one see-
‘tion @’ and have their heads bearing against

a collar of the other section «; hence the two
sections operate as one piece of material to
move the picker, but may be adjusted to take

up the wear of their edges in the concentric .

grooves by turning the adjusting-serews a® .
The concentric bearings % in which each
picker-carrier moves and theupperand lower

edges of each picker-carrier are of V-section,

so that when the play produced by wear is
taken up by the adjustment of the sectional

-picker-carrier radial movement of the latter
55

relatively to the needle-cylinder is prevented.
If preferred, the bearings may have concen-
tric V-formed ribs, and the upper and lower
edges of the picker-carrier may be V-grooves
to slide upon these ribs. |

~In the form of machine desecribed in my
previous Patent No. 408,181 the pickers are
operated by means of a picker-cam, which is

fitted to turn on the knitting or needle eyl-

inder. This is a costly construction and re-
quires the arrangement of the picker-cam at

a part of the machine which is difficult of

ment upon that construction consists in op-

erating the picker by means of a cam which
1s Independent of the knitting-cylinder so
that it may be arranged at a partof the ma-

chine where it is readily accessible for oiling,

adjustment, and repairs. The mode in which
I prefer to arrange this independent picker-
cam an(d its connections with the picker is
represented more particularly in Figs. 2, 3,
3% 7, 7* and 10.
is employed for each picker. These picker-
cams are secured to a picker-cam shaft IC2
which is connected with the supplementary
or second driving-shaft D’ by means of the
beveled wheels di® d" ® d° so that when the
sald second driving-shaft D’ is operated the
pbicker-cam shaft and its picker-cams will be
continuously revolved. Each of the picker-
cams operates upon its respective picker
through the intervention of a cam-lever K3,

(more particularly represented at Fig. 10,

sheet 5,) a rod K and a picker-driver K5
which last has the formof a grooved segment,
that is constructed toslide upand down upon
the exterior of the knitting-cylinder and is

connected with the picker through the inter-

vention of alugorpin k4, Figs. 3,24, and 25, pro-
Jecting inward from the picker K into the
agroove of the picker-driver K% the extent of

7

tially of the knitting-cylinder being su

ever position the picker may be moved by
the movement of the picker-carrier.
Thepicker-driverK’ispreferablyconnected
with the cam-lever K? through the interven-
tion of a rod K% Fig. 10, which is made of
sections united by a screw-threaded connec-
tion %° so that the length of the rod may be

the groove of the picker-driver circumferen-
| icient
to receive the lug k* of the picker in what-
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A separate cam K’ and K’
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adjusted, and a jam-nut £° is provided to

make the sections of the rod rigid when the
proper adjustment is effected.

The cam-lever is provided with two pro-
jections A% /% and the picker-cam has two

110

grades, oneof which, acting on the projection
k" of the cam-lever, operates for the purpose

of raising the picker, and the other grade

‘operates upon the projection %% of the cam-

lever when the picker is to be moved down-
ward. One k£° of these projections also is
preferably made adjustable upon the cam-le-
ver, so that the play produced by wear can
be taken up. The means of adjustment
which I prefer for this purposeis to construct
the adjustable projection with a screw-
threaded shank A7, Kig. 10, which is serewed

into & corresponding socket in the cam-lever.

As the picker-slide is liable to become loose
by wear in the groove of the picker-carrier

in which it moves, the body of the picker K
and the groove in the picker-carrier are con- .

structed of dovetailed cross-section, asshown
in Fig. 27, and set-screws k%, Figs. 23 and 27,
are provided to bear against the back of the
picker and hold itsnuginthe groovein which
it slides. | ' .
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access for oiling and repairs. My improve- | The movement of the picker-carrier cir-




- cumfel entmlly 0f the knitting-cylinder is ef-

fected in' the machine: l'epl’*esented in the:
~drawings, as it 18 1n the machine described
In my said previous: Patent No. 408,181, by |
~combining each picker-carrier with the sup-
plementary driving-shaft D’ for reciprocat-
g work Lhrouﬂ*h_ the intervention of con- |
tinuous or insepamble combining mechan-

~ 1sm, which imparts a positive and intermit-

IO

~cams are constructed in the form of cam-col- |
lars £° 5, Figs. 8, 8%, and 1%, which operate upon {
lugs " I', that are secured to the serew-shaft

L 20
- collars sothatthese |

tent motion to: the picker-carrier at proper |
| and forces the lug endwise against the
When an adJmtment is to be made |

intervals withouteverletting go of the picker-

- carrier and permilting 1t "to overmove by

“momentum or:to be accidentally misplaced, |
and this inseparable combining mechanism
~embodies, preferably,a worm-segment /, I'igs.
23 to 27,and Fig. 8, upon-the picker-carrier L,

a screw ', and two cams foreach screw. These

and bear against the cam-

lugs move along the inclined faces of the
~cam-collars during the turning of the screxw,
and as the cam-collars are stationary the |
-serew-shaftand scerew are caused tomoveend-
wise, and during each period in which the
~carrier should be moved 1t i1s moved by the |
“conjoint turning of the screw and itsendwise
movement - by the appropriate cam-collar, |
~while during the interval in which the carrier |
~should remain at rest the endwise movement,
- of the screw by the operation: of the appro- |

~ counteracts the scr ewing movement.
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Tn the machine described in my said pre--_; ;
wous Patent No. 408,181, the cam-collars, as

constructed in practice, were formed upon a

sleeve which passed through one of the bear-

ings of the serew-shaft, which arrangement

subjected thesleeve to wear and made 1t dif-

ficult of adjustment. In the machine repre-
sented in the drawings I have embodied an
improvement, which _conslsts in arranging the
sleeve of the cam-collars independently of
the bearings {f of the serew-shaft and prefer-
ably between them. The said cam-sieeve is
constructed with a shank 5 Figs. 1* and 8,
which is secured to a bracket [’ of the frame
by means of a screw {!°, which passes through
a slot in the said bracket so that the said

cam-sleeve may be adjusted longitudinally of
“the serew-shaft for the purpose of adjusting

the position of the serew, and consequently
that of the picker-carrier. The adjustment

.0f the ca,m-bleeve of the cam-collars 1s con-

venlently effected by means of two adjusting-
serews /'Y, each of which is screwed through

~ the stock of one of the bearings of the screw-

60

1s an adjustable lug.

shaft with the head of the screw bearing

against the shank of the sleeve of the cam-
-colla,rs so that any desirable adjustment of

the sleeve may be effected by slackening one
screw and tightening the other. |

In order that the pla} oceasioned by wear
of the surfaces of the cam-collars > and the
lugs {" may be taken up, one of the said lugs
Ifor this purpose the

' aby a serew (%, Tig.
through a %10t in the sald 1ug, and the rear
end OE the luge is fitted to abut against the
conical head of an adjusting-serew ('3, asrep-
mecquently- L
the turning of the .:LdJustmo-—screw so as to
serew’ it ‘more deeply into the screw-shaft
brings a larger diameter of the conical screw- -
head in bemmg against the butt of the lag

canl-
~collar.

by turning the said adjusting-serew, the screw
crew-shaft |

{** which secures the lug to the: |
| should be slackened before the adjustment is.
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lug is preferably secured to the serew-shati

8%, Sheet 15, which passes

resented in seection at Ifig. 5%,

75

s

“made and should be tightened after the ad-

a shaft "

justment is completed.

~ The movement of the picker-carriers in op-
:pomte directions for the successive widening

and narrowing of the work: is effected: sub N

the intervention of which, motion 18 impm'ted

In the machine deseribed in my

:Stantmlly as in the machine deseribed in my
| previous Patent No. 408,181, by combiningthe
picker-carriers with change-wheels, throut)*h-

{o the picker-screws [” I’ from the driving- -
“shaft D’. :

said previons patent these change-wheels were
“horizontal and were fitted to revolve upon a
downward extension of the knitting-cylinder.
In the machine represented in the drawings =
of this patent I have arranged these chfmﬂe-f EEEREEE
wheels 1 {° Tfigs., 7%, 4%, 5 G,ﬁmd 29, with thelr

priate cam upon the lug of the screw-shaft | connecting -senments Jis 16 (one of which is

0

TGO

represented in dotted lines in Fig. 7%) upon -

so that they are Su,ppm'md inde-

pendently of the knitting-cylinder or of an

extension thereof, and are more readily ac-
cessible. Motion is imparted {from these

change-wheels to the screw-shafts /° I* of the

plckel' carriers I through the intervention of
the cog-wheel I8, connected with one of said
(,hmwe wheels, a pinion ", constructed to re-
volve upon a stud of the fmme, a second pin-
ion ¥, secured to the shaft of the screw-driv-
ing wheel /4, which is common to both screws,
and the screw-pinions 3 [, which are secured
to the serew-shafts [* [, On the other hand,
motion is imparted to the change-wheels, so
as to cause them to turn in alternately opposite
directions by means of the shifting-pinion *
I'ig. 29, Sheet 11, and Kig. 7%, Sheet 14, Whlehls
fitted to turn upon a stud [, thatis movable

and i1s connected with the crank-shaft D“

through the intervention of the wheel [*, se-
eure(l to the hub of the shifting-pinion /*,
the intermediate wheel i, fitted to turn upon
a stud secured to the frame, a second Inter-
mediate wheel %%, and the two beveled wheels
[ 27, The second intermediate wheel % and
one [* of the two beveled wheels are secured
tocach other and are fitted to turn upon a stud
8, projecting downward from the frame of

-Lhe machine.

In order that the shiftin 0‘-p1111011 [ may be
permitted to shift from one change-wheel to

the other, the stud /*, upon which that pin-
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ion apd.the wheel /% (secure_d to it) turn, is
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movable, it being held by an arin 1.2, which | movement attained

18 fitted to swing upon the axis of the inter-
mediate wheel /* as a center of motion, so

that the said pinion /* may be shifted from

one change-wheel to the other without affect-
ing the engagement of the teeth of the wheel
[* with the intermediate wheel or pinion
through which motion is transmitted to said
shifting-pinion. Thesaid shifting-pinion also

1s provided with a stud or roller [, and a rail

L% upon which this roller bears, is secured
between the two change-wheels [ % to the
hub LY by means of which their cog-rims are
connected with their shaftl'". Two segments
[* (described in my said previous Patent No.
408,181) also are secured between the change-
wheels /" ['® with the teeth of the segments

corresponding with those of the wheels. Con-.
sequently the driving or shifting pinion 2,

the two change wheels [ [ the segments,
and the rail operate as described in my pre-
vious PPatent No. 408,181, to which reference

my sald patent the change-wheels 4 %% turn
in horizontal planes, one change-wheel being
above the other, and the shifting or driving
pinion was necessarily arranged to move up

and down when shifting from one change

wheel to the other. Consequently the weight
of the shifting-pinion of the wheel secured to
it and of the swinging arm with which the
shifting-pinion was connected tended to re-

tard the revolution of the shifting-pinion

when the latter rose from one change-wheel

to the other and tended to accelerate the
movement of the gshifting-pinion when it

moved downward from one change-wheel to
the other. In order to obviate this tendency
I have arranged the change-wheels upon the
horizontal shaft I'" so that they turn in ver-

~tical planes, and have arranged the swinging

45
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arm of the shifting or driving pinion to swing
in a horizontal plane so that the tendency of
the weight of the shifting devices to acceler-
ate and retard

ion /* and its swinging arm 12 to sag down-
ward and enzage the shifting or driving pin-

ion too deeply with the teeth of the change-
wheels and segments may be prevented by

supporting a projecting end of the swinging
arm
from the table-plate of the machine.

It is desirable that the connecting-gearing
intervening between the driving or shifting
pinion *! and the crank-shaft D°should have

a capacity foradjustment so that the shifting-

pinion may be readily set to act properly
upon the change-wheels.

a-capacity for a coarse adjustment, from the
fact that one of the intermediate cog-wheels
may be moved sidewise out of gear with the
next cog-wheel, may be turned the extent of
one tooth, and may then be moved again into
gear; but the capacity of adjustment so ob-

tained is limited to the considerable angular

In the machine deseribed in

movement 1S neutralized.
The t(nlency of the shifting or driving pin-

L? in a stirrup L°, Fig. 7%, depending

In a connection by
toothed gearing or cog-wheels there is always

by shifting one of the
cog or gear wheels the entire space between
the centers of two consecutive teeth, which
space 1s gencrally called the “pitch” of the
cog-teeth. In order that an adjustment less
than this angular extent may be made, I
connect one of the intervening gear-wheels
[* with the gear-wheel /%, to which it is se-
cured by means of a pin [*, Iigs. 11 and 12,
Sheet 6, and T provide a series of pin-holes /!,

Kig.11,in any one of which the pin I** may be-

engaged, the distances between the pin-holes
of the said series being progressively smaller

5

70
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30

so that when the pin is shifted from one hole -

to the other a differential anzular movement
of one wheel relatively to the other corre-
sponding with only a fraction of the angular
movement produced by the shifting of the
teeth of the wheel is attained. In practiceI

find that it is sufficient that this differential

adjustment need not be smaller than one cor-
responding with one-third of the pitch of the

cog-teeth, and therefore find that four pin-

holes for the differential adjusting-pin I* are
sufficient. I find it expedient to use a screw
[**, for which corresponding secrew-holes * are

provided, to secure the wheels to each other

in connection with the differential adjusting-
pin, or the differential adjusting-pin itself
may be screwed so as to constitute both ad-
justing-pin and screw. |

In order that the knitting-cam B for re-
ciprocating work may be operated without

widening or narrowing the fabric the shift-
ing-pinion {*' of the change-wheels is con-
nected with the crank-shaft D® through the
intervention of a clutch. I prefer to arrange
this clutch as represented at 18, Fig. 17, Sheet,
9, between the beveled wheel *"and the crank-
shaft D° so that when the cluteh is shifted to
disconnect the said wheel I*" from the crank-
shaft D°the change-wheels and picker-car-
riers remain at rest, while the cam B for re-
ciprocating knitting may continue to beoper-
ated by the revolution of the driving-shaft D’.
The pickers will remain in the position to
which they have been carried by the carriers,

~and, though reciprocated by their operating

[y

fect so far as the

mechanism, will have no e

‘operation of the machine is concerned. This

improvement permits one or more rows of

straight work, consisting of stitches of uni-

form number, to be knitted between two rows
of widened or narrowed work. It also permits
one or more rows ol straight work to be
knitted between the circular work and the
widened or narrow work, and thus materially
increases the capacity of the machine. The
clutch L—which must be of a construection to
permit theoperative engagement of the parts

at one point in the revolution of the shaft

only (in this instance the clutch consists of
the ordinary grooved hub A% splined to the
shaft, provided on its end adjacent to the
bevel-wheel /* with a single projection or lug
{*, which, when the clutch is in position to

| cause the movement of said wheel and its
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connected parts, engages alug orpin 7 on the | of the upper cam-cylinder is-adapted to move

-sald wheel)—may be conveniently operated

by the elutch-lever 17, whose hub is fitted to a
stud projecting from the frame of the machine,
and the cluteh-lever is held in either position
In which it may be placed by means of a
spring-holder 18, Fig. 1.

In order that the opening of the latches of

the latch-needles may be insured in ease they

are accidentally thrown up, and also to save
the trouble of throwing down the latches by
hand after the work has been taken from the
needles, I have combined a device which I
terma ““scalper” M, [Migs. 1, 2%, 2, and 3, with the
upper cam-cylinder. This scalper has the

form in transverse section as represented at

Fig. 2, with a depending edge m?, which is
sloped upward and outward at the two ends
of the scalper so that it will readily enter
between the hooks of the needles and the ends
of the latches, which bear against these hooks
when the latches are up or closed. This
scalper, being combined with the cam-eylin-
der B’ for reciprocating work, is traversed

past the thread-guide when the latter is.

stopped during reciprocating work at the end
of each reciprocation, and on the return mo-
tion of the scalper by the cam-cylinder the
former takes its position with its leading end
slightly in advance of the thread-guide.

As some of the latches of the needles may
beaccidentally thrown outward upon thering-
guard BB% Figs. 1, 18,2, and 2°, which surrounds
theupperendofthenosingofthecam-cylinder,

-and as it isimportant thatsuch latches should

pass beneath the edge of the scalper M, the
latter is combined at each end with a spring-
gatem’, Figs. 1 and 1*, which constitutes part
of the ring-guard B%; but, by being elastic,

yields to the pressure of a needle-latch pass-

ing between it and the leading end of the
scalper M and permits the lateh to pass be-

neath the said scalper and be thrown down

by it.
In the machine described in my said previ-

~ous Patent No.408,111 two thread-guides were
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used alternately, one of the two being used
for circular work only and the other one be-
ing used for reciprocating workonly. In the
machine represented in the present drawings
there is an improved combination of the

‘thread-guide with other members, which en-

ables the same thread-guide to be used for
both circular work and reciprocating work,
thereby dispensing with one thread-guide and
obviating the necessity of shifting the thread-

guides and saving the loss of timeincident to

thatoperation. The thread-guide G/, Figs. 1°,
2,5, and s isconnected toor constructed with a
Journal, which is supported ina bearing ¢ by

a bracket-arm G* above the needle-cylinder

A, the said journal being concentric with the
knitting-cylinder, and the upper knitting

.cam-cylinder B’ for reciprocating work ispro-

vided with two movable drivers G* G3, I'igs. 2¢
and 3, each of which when protruded from

the thread-guide by making contact with the
lower end ¢’ of the stock thereof. The two
drivers (® are secured to a driver-stock G*
Figs. 2 and 2%, which is constructed to oscillate
upon pivots 6™ 0%, that connect it with the
upper cam-cylinder B’, and a spring g4, Figs.
2 and 2%, is provided to operate upon the said
driver-stock G* and protrude the drivers{rom
the upper cam-cylinder. When the machine
is being operated for circular work, both driv-
ers arve permitted to protrude, and theleading
driver bearing againstthestock of the thread-
aguide carries itaround with the cam-cylinder
B’ in advanceof the cam I3 so that the needles
are properly supplied with yarn before the
knitting-cam moves them downward.

In order that the same thread:-guide may
operate for reciprocating work, two thread-
guide stops G° are provided to limit the ex-
tent of movement of the thread-guide 1n the
two directions in which it '1s moved, and two
bumpers G®° are provided to force the drivers
G? inward and disengage the driver which 18
operating upon the stock orarm of the thread-
aguide. |

In order that the bumpers G* G®> may oper-
ate upon the drivers, a cam G* with inclined
ends is secured to theouter side of thedriver-
stoek, so that the leading end of this cam,
meeting with the bumper, is forced inward
relatively to the knitting-cylinder, together
with the driver-stock and drivers, to which
the cam G 1s secured, thereby disengaging
the driver from the thread-guide and permit-
ting the latter to be stopped by that one of
the stops G® which is adjacent to the respect-
ive bumper G° or G°. The stops G* and the
bumpers G° are made movable by connecting
thew with their supports G®by pivots, sothat
they may be moved respectively out of the
range of movement of the thread-guide and
its driver-cam G when the thread-guideis to
be continuously revolved for circular work.
Each stop G° 1s held in its proper position for
reciprocating work by means of a spring ¢,
IFigs. 1, 1%, 5, 5*, and 19, which acts upon the
pivotal stock of the stop and tends to foree
the stop against thesurface of the upper cam-
cylinder B/, and each bumper is held in its
proper position for reciprocating work by a
spring ¢* appropriated to it and bearing upon
its pivotal stock, which 1s provided at that
side with a cam orinclined surface ¢, adapted
to be engaged by the said spring, as shown in
dotted lines 1n Fig. 19, _

In order that the stops and the bumpers
may be quickly removed from their positions
for reciprocating work, a stop-mover i1s pro-
vided. This stop-mover has, preferably, the
form of an arm IfY, which is connected with a
rock-shaft, so that i1t may be readily moved
toward and from the needle-cylinder, and the
pivotal stocks ¢° of the thread-guide stops G°
are extended within reach of the said arm on

stop-mover, so that when it is moved toward

the exterior surface of an upward extension | the needle-eylinder it bears against the ex-
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tensions of the said IjiVOta-l stocks and re-
‘moves the thread-guide stops from the range
of motion of the stock or arm of the thread-

guide. - R |
In order that the bumpers G* may be simul-

taneously withdrawn, the pivotal stock ¢° of

each bumper is extended outward and the
stock of the adjacent thread-guide stop G is
fitted with a pin ¢7, Figs. 3, 3%, and 19, to bear

against theinwardly-curved side of the bump-
er-stock; hence when the stop-mover If* is

moved toward the knitting-cylinder both stops
G' and both bumpers G? are simultaneously
moved out of operative position, the pins ¢
acting upon the curved sides of the bumper-
stocks to move the same in the required direc-
tion, and the thread-guide is permitted to
travel with the cam-cylinderfor circular work:
and, on the other hand, when the stop-mover
I* is moved from the cam-cylinder the thread-
guide stops G° and the bumpers G®are moved
to their positions for reciprocating work by
the springs before described. ..
When reciprocating knitting is being knit-
ted, 1t 1s sometimes expedient that the yarn
should be drawn tighter upon the needles
which stand at the end of the gang that are
at work. In order that this may be readily

‘eftected with the machine represented in the

drawings, provision is made for putting ad-

ditional tension upon theyarn before the last

tew loops of the row of stitches are formed,

and thereby tightening the selvage of the

work. Ior this purpose the thread-guide (3’
1s provided with an intermittentselvage-ten-

~ sion, counsisting, preferably, of nipper-jaws 7

45
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I, Figs. 2and 3%, one h of which is preferably
fast to the arm of the thread-guide, while the
other jaw /' is connected with the thread-
guide by a pivotal arm L% A spring 73 is

provided to press-the pivotal jaw toward the

fixed jaw, and thereby make a tension upon
the yarn which is passing through this ten-
ston device to the eye of the thread-guide.

In order that the selvage-tension (consist-
ing in this instance of nipper-jaws) may be
Intermittent in its operation to operate upon
the yarn during the knitting of the selvages
and to relieve the yarn while it is fed to the
needles of the gang at work whith are be-
tween the selvage-needles, closing-cams II H,
Figs. 1, 1%, and 19, are provided to operate

the closing of the nipper-jaws when the yarn

1s being fed to theselvage-needlesof the gang,
and opening-cams I’ I1” are provided to open
the nipper-jaws and relieve the tension of the
yarn when the yarn is being fed to the inter-
mediate needles of the gang. These cams op-
erate upon the nipper-jaws through the in-
tervention of the tension-lever I1? Figs. 2 and
5, whose lower arm /' is carried within the
range ot salid cams, and whose upper arm op-
erates upon an extension of the pivotal nip-
per-arm /2*. This nipper-arm is constructed

with a locking projection 75 Fig. 2, which
holds the tension-lever I® in whichever posi-
tion it may be placed by either a closing-cam

1 or an opening-cam, and thus secures the hold-

ing of the nipper-jaws closed and open the
required periods for knitting the selvages and
the intermediate stitches of the row. The
closing-cams I are so arranged that when the
thread-guide approaches the end of its recip-

rocation in either direction the respective

closing-cam, acting upon an inward projec-

tion 7% Fig. 2, of the lower arm of the ten-
sion-lever H?, carried against that cam by the

movement of the thread-guide, compels the
movement of the upper arm of the tension-le-
ver inward under the nipper-arm 52, thereby
releasing the movable nipper-jaw of the in-

termittent selvage-tension and permitting it

to bear upon the yarn with the force of its
spring /°.  The opening-cams M’ also are so
set that when the movement of the thread-
guide is reversed the respective opening-cam,

acting upon the lower arm of the tension-le--
ver, carried past it by the movement of the

thread-guide, compels the upper arm of the
tension-lever to move outward under the nip-

per-arm /2?, thereby opening the movable nip-
per-jaw of the intermittent selvage-tension

and relieving the tension upon the yarn. "The
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locking projection A® of the nipper-arm holds

the tension-lever H?® in whichever position it
may be moved to by one of the cams until
the next succeeding cam operates upon it.
T'he closing-cams H H being within the
range of movement of the tension-lever 12,

~carried by the thread-guide, must be removed

when the thread-guide is to be used for cir-
cular work. For this purpose these cams are

made movable by connecting them with the

stocks of the thread-guide stops G° which con-
nection is attended with the double advan-
tage of making the cams movable and caus-
ing them to be moved whenever the said stops
are moved. As the tension-nippers remain
open during circular work, the opéning-cams
" are secured to suitable projections from
the supports G° of the stops G |
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As the intermittent selvage-tension above =

described might operate too violently upon
the yarn, itis expedient to interpose between
tt and the delivery-eye of the thread-guide G’

‘a spring thread-arm Q, through the eye in the

outer end of which the yarn is passed Dbe-

tween the intermittent selvage-tension and

the delivery-eye of the thread-guide. The
strength of the spring of this thread-arm de-
termines the tension on the yarn when it is
nipped. The spring-arm also operates as a
take-up, giving out and taking up any slack
of the yarn that may be required in the knit-
ting of the selvage during reciprocating work.

In order that the thread-guide G’ while re-
ciprocating may have its extent of movement
varied in substantial accordance with the
greater or less number of fashioning-needles
at work, the thread-guide stops and bumpers
and the selvage-tension are combined with

the pickers and picker-carriers, by,which the

fashioning-needles are removed from and re-

stored to the gang at work. The mode in
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‘the frame of the machine.

the machine.

of the thread-guide G’.

casting off of the two threads.
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which I prefer to make this eombm&twn is as | hook is pivoted, as at ¢, Figs. 21 and 2, to the

follows: The supports G%, previously men-

tioned, with which the st0ps G and bumpers

G* and selvage-tension cams Il are connected,
are movable carriers, which are fitted at their

‘inner sides with slides ¢, Ifigs. 3 and 3 ,which

slide in a ring dovetailed croove gl Ifigs. 2,
3, 3%, 5, and 5%, in the upper ring-divisiou of
This ring-groove
g is concentric with the knitting-cy Tinder A
and with the journal of the thread-guide G/,

selvage-tension cams maintain their proper
1'e,lationshi p to the knitting-cam I3 and its eyl-

inder B’ and thread-guide G’ in whatever po-
~sition the carriers G°® of the bumpers, stops,

and cams may be moved in the operation of
Each of the said carrie

connected by a post-bracket G” with the pick-

‘er-carrier L at the same side of the machine,

so that whenever a picker-carrier 18 moved,
as before described, to set the picker to re-
move a needle from the gang at work or to

replace a needle the corresponding carrier G°

of the thread-guide stops G* and bumpers G°
is correspondingly moved to vary the travel
The cams I1 I of the

selvage-tension being connected with thesame

carriers G° are also correspondingly moved.

In order that the slides ¢'® may be readily

inserted in the ring-groove ¢!, the upper rim -

of the latter is cut away at the back of the
machine to form a gate ¢**, Figs. 1, 1%, 5, and
5%, for the IDSGltIOIl of the slides.

After the narrowing of the work has been
completed there will be as usual, on each of
the needles thrown out of oper ation not only

its proper stiteh, but an additional thread

drawn against the outer side of the same, so
that on its again taking the thread to form a
new stiteh there is double the usual amount
to be cast off—mamely, the stitch and thread.

therefore desirable that the work bemn knit
should be pulled downward to insure the
Itr order that
the pulling down of the work may be effected
dutomatlcally, I have provided the pull-hook
C4, Fig. 21, Sheet 17, and Fig. 8, Sheet 14, which
is raised “ﬁhen the chzmﬂ‘e is made from re-
ciprocating work to circular worlk, and is then

held antomatically above the work.

When the machine is changed back from

circular work to reciprocating ka the hook
is. permitted to strike outward toward the’
work and is held in that outward and raised

- position, and when the narrowing is completed

the hook is permitted to descend and engage
in the work and pull.it downward. For these
purposes the hook C*is connected with the

‘rod C° or hook-stock, which is fitted to slide

vertically in a hook-guide C° whose upper
portion is a slotted tube and is supported

within the knitting-eylinder, and the lower
‘end of the said hook-stock has a weight C"ap-
plied to it of the required size to make the
desired downward pull upon the work.

s G3is

hook-stock C°, so that the hook may be with-
drawn from the inner wall of the knitting-

cylinder toward the axis thereof and that the_

hook point may be free of the knitted work,

and that the hook-point may also be permlt-.

ted to strike outward to engage with the
knitted work. The hooh—stoc]{ is fitted with
a pin ¢b by which it and the hook may be

raised, and a raising-lever C°, Figs. 21, 22, 4, 6,

and (%, 18 provlded to act upon “this pm and
raise the hook. The outer arm of this raising-
lever C?iscombined (by a rod ¢') with an arm j,
Fig. 33, protruding from the clutch-leverJ,so
that when the clu‘rc,h lever is operated to shlft
the cluteh I/ for the change from reciprocat-
ing work to circular work the hook and its
hook stock and weight are raised.

A hook-holder C', Figs. 22, 2%, 4, and 6, op-
erating as herunafter debcribed, is provided
to hold the hook when slightly below its high-

est position, this holder being pivoted to the
ouide C° of the hook-stock. When the hook
is raised to its highest position the heel ¢,
Figs. 21 and 2,01 the shank of the hook comes
in contact with the hook-stop ¢’, projecting
from the guide C° of the hook,stop, so that
the hook is prevented from striking outward
when in its highest position. The hook is
held in its hlnhest position by the clutech-lever
J, which is then held by the engagement of a
proj ecting pin with one of the shoulders 4/,
Fig. 33, of a spring-holder J? which holds the
cluteh- lever while the clutch is in the proper
position for circular work. When this clutch-
lever is shifted to make the change of the
clutech from circular work to reciprocating
work, it releases the hook C*and permits it
to deseeqd but when the hook 1s thus per-
mitted to descend the first short portion of
the deseent relaxes the strain of ‘the hook-
heel ¢® against the hook-stop ¢?, so that the
hook may turn on the pivotal connection of

the hook-shank with the hook-stock C% suffi-

ciently to strike outward over the work, and
this outward striking is insured by the action
of the spring ¢ Figs. 21, 22, 2, and 2%, which
1s connected with the lower end of the hook-
shanl, while the distance to which the hook-
point is moved outward is limited by the con-
tact of the toe ¢, Fig. 21, of the hook-shank
with the head of the hook-stock C°.

When the hook has attained the short por-
tion of the descent required to cause its point
to strike outward, the further descent of the
hook is stopped by the hook-holder C!° which
18 pivoted to the guide of the hook-stock and

engagesbeneath apin ¢, Figs. 22 and 2%, which
projects from the hoolk-stoclk. The hook then

1‘6111&1118 at rest while the machine is narrow-
ing the work. In order that this movable
]1001{—1’101(1@1‘ C® may be disengaged automadti-
cally when the widening of the work 1s com-
menced, the hook-holder. iscombined with the
picker-carrier. The mode in which 1 prefer
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11

determines the extent of movement of the ] shipper-rods are fitted, and the latches are

picker-carriers, and for this purpose one of
the change-wheels /¥ isfitted with an arm C%,
Fig. 6, which, when the widening of the work
is to be commenced, 18 engaged with an arm
C** secured to and projecting from the hook-
holder C¥, and moves it so as to release the
hook-stock C°and its hook C* and permit the
hook to act upon the knitted work.

In order that the hook-holder C may be
held in its engaged position with the pin of

- the hook-stock C° the former is connected

20

with a spring C%, and I prefer to connect this

spring with the pivotal hook-holder C!, as
represented in Fig. 22, so that the spring shall
be extended or strained less when the hook-
holder is in either of its extreme positions

than when the hook-holder is turning from

one extreme position to the other, and conse-
quently that the holder-spring.will hold the
hook-holder in each of the extreme positions
in which it may be placed and will complete

the disengaging movement of the hook-holder

25

when that movement is commenced by the
action of the disengaging-arm C'% of the
change-wheel ¥ upon the arm C* of the
hook-holder C. -

The machine represented in the drawings

is provided with belt-shippers I’ P’ for shift-

30
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ingtherespective driving-belts from the loose
pulleys d'® d** to the fast pulleys d** dv of the
respective driving-shafts D D’ and these
belt-shippers are operated (substantially as
described in my previous Patent No. 408,180)
by meansof shipper-rods p p’, which are fitted
with hook-nibs » 7/, that may be engaged by
the shipper-lever R. The shipper-rods p p’
are permitted to have a limited amount of

-movement upward and downward crosswise

40

of their length, so that they with their hook-
nibs constitute movable hooks as well as ship-
per-rods, and may be moved within the range
of motion of theshipper-lever R or out of that
range of motion, asrequired, o enable one or
the other of the belt-shippers to be operated
separately by the shipper-lever,substantially

~ as described in my said previous patent.
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plementary hook-nibs s s’, with which the |

In order that each of the belt-shippers may

be operated separately from the other, a shift--

ing-pin st is provided to move one of the hook-
nibs » »/ within the range of the end of the
shipper-lever simultaneously with the move-
ment of the other hook-nib out of that range,
and & shifting-rod S is provided to move the
shifting-pin st substantially as described in

my previous Patent No. 408,180. The ends

of the shifting-pin s* work in ineclined slots
in the bodies of the hooks formed by the ship-

per-rods p p’,substantially as described 1n

my said previous patents. By this construec-

tion I am enabled to dispense with the hooks

pivoted tothe shipper-rods. When each belt-
shipper is moved to the position for guiding
its belt upon its respective fast pulley, it 18
held there by means of alateh p*and p°, Figs.
2*, 4 and 7. These latches engage with sup-

!

nected with an arm P° of the latch

within the control of the shipper-lever R, sub-
stantially as described in my said previous
patents,and operate in substantially the same
manner, springs p* 2° being provided to move
the shipper-rods p p” and belt-shippers, and
thereby transfer their respective belts from
their respective fast pulleys to their respect-
ive loose pulleys. |

In order that the transfer of the belt of the
driving-shaft D’ for reciprocating work may
be effected automatically when the recipro-
cating work 1s completed, the change-wheels
(M % are combined with the latch p* for the
belt-shipper for reciprocating work through
the intervention of a stop w, Figs. 4* and 6,
which effects the disengagement of the latch
when the required extent of reciproecating

‘work has been completed.  For this purpose

75
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the stop u is secured to a hub ' on the shaft

' of the change-wheels, so that the said stop
is moved with them. Thisstop operates upon
an arm P which 1s secured to a rock-shaft
P3, having a second arm P% which is con-
_ . p* by
means of arod P°. When therefore the stop
1w comes in contact with the arm P? the lat-
ter is rocked and the lateh p* is raised to re-
lease the sliding rod or shipper-rod p’.

In order that the required extent of ciren-
lar work may be readily determined without
counting the rows of stitches, the driving-
shaft D for circular work 1s combined with a
counting device of substantially the same
construction as that described and repre-
sented in my said Patent No. 408,180,
count-wheel U, Figs. 3 and 7, of this device
is provided with an index-pin 7, and the lateh

p® for the belt-shipper for circular work is
fitted with an arm 73 which is within the

range of motion of this index-pin. Conse-

quently when the index-pin is forced against

the latch-arm #* by the movement of the count-
wheel the lateh p° is raised, the shipper-rod
p 1s released by the latch, and the belt-ship-
per P is moved by the appropriate spring p?
to shift the driving-belt from the fast pulley
of the driving-shaftt D for circular work to

the loose pulley thereof, thus stopping the
Theindex-pin?isset in the proper

machine.
hole of the count-wheel U to operate upon
the latch p° when the requisite number of
rows of stitches of circular work have been

‘completed, and, if desired, the count-wheel

The
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may have two index-pins ¢ applied to it to act

suceessively upon the lateh to determine the

extent of the circular knitting effected before

widening and narrowing and afterward.

{2:5

For convenience in setting the count-wheel

80 that the index-pin shall be at the proper

distance from the latch-arm when circular
knittingis commenced, the shaft of the index-

wheel is provided with a hand U’, and a zero

mark or pin # is applied to the frame of the
machine to indicate to the attendant the
proper position of the said hand. -

In a machine such as that hereinbefore de-

130




12

IO

20

seribed, which is adapted to knit in different |

modes by a change in the conditions of the
members which operate upon the work, and
in which various parts of the machine have
to be connected in different ways at differ-
ent times while the work is being knitted, it
is expedient that the changes of themachine
required to change from circular work to re-
ciprocating work and back again should be
elfected in the shortest possible time and with

‘the least manipulation on the part of the at-

tendant of the machine. In order that this
may be elfected, I have combined those parts
of the machine which have to be shifted with
a single change device, which is preferably
the clutch-lever J, controlling the cluteh B,
that connects and disconnects the cam-gear
shaft K with and from the driving-shaft D
for circular work, so that by the movement
of this change-lever alone the various parts
of the machine which have to be moved in
making the change may be simultaneously
shifted. Thus theshifting-pin stis combined
with the said change-lever through theinter-
vention of the rod S, (which carries the shift-
ing-pin s%) the lever 8/, the rod S2, the bell-
crank 8% and the rod 8. The stop-mover I,

- also, which operates upon the stops G% and

33
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bumpers G° that determine the operation of
the thread-guide for reciprocating work;, is
combined with the said clutch or change-ie-
ver J through the intervention of the rock-
shaft E° of the said stop-mover, the slotted
arm If® of the said rock-shaft, and a pin F7,

-projecting from the said clutch-lever or

change-lever J. The slotted arin I of the
stop-mover rock-shaft I”is curved in such

manner that the forward movement in the

slot of the pin F7 by the clutch-lever J forces
the slotted arm F°® to move the stop-mover F4

to change the positions of the stops and

bumpers of the thread-guide from the posi-

- tions required in reciprocating work to those

- stored to their positions for
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required for circular work, while the back-

ward movement in the slotted arm of the said

pin I'* by the change-lever J withdraws the

“stop-mover I'* from the stocksof the stops GS

and permits the stops and bumpers to be re-
work.

connects and disconnects the driving
wheel E* (that transmits motion to the cam-
cylinder of the circular-knitting cam B* which
18 operated for circular work only and re-
mains at rest during reciprocating work) with
and from the cam-gear shaft E, is operated by
an arm K Ifig. 2, projecting from the stop-

mover rock-shaft % so that this clutch also

1s combined with the change-lever J through
the intervention of the cluteh-arm FS the
stop-mover rock-shaft I°, the slotted arm I
of that rock-shaft, and the pin F? which is

carried by the change-leverJ. The pull-hook
C*alsois combined with thesaid change-lever
~J, as hereinbefore described; hence when the
~desired extent of cirecular work has been com- |

reciprocating

The circular-knitting cam cluteh I, which
gear-

432,946

pleted, the several parts of the combining
mechanism of the machine, whose positions
have to be changed o enable the machine to
do reciprocating work, may be simultaneously
operated for the change by the movement of
a single lever, which in this case isthe clutch-
lever J, constituting the change-lever for that
purpose. ‘I'he movement of the same device
alsointhereversedirection effects the changes
which are necessary when the desired extent
of reciprocating work has been completed
and the machine is to commence upon circu-

lar work.

In order that a change of the machine from
circular work to reciprocating work and back
again at titnes when the parts are not in their
proper positions for the change may be pre-

vented, I have combined the pickers and their

operative mechanism with a guard, which
preventsthechangefrom beingeffected unless
the pickers and picker-carriers are in the
proper positions to permit the change to be
effected without risk of deranging the picker
mechanism. Iprefertoconstructthis picker-
guard in the form of a notched disk I, igs. 3¢
and 13, and tosecure it to the picker cam-shaft
K% This guard I operates upon the shifting-

pins s* of the shipper-rod hooks through the

intervention of the lever S’, which is fitted
with a guard-pin 1’, adapted to pass through
the notch 7 of the guard I. Consequently the
movement of the shifting-pin s for the pur-
pose ot enabling one or other of the shipper-
rods p p’ to be operated by the shipper-lever
R, can be effected only at the time when the
guard 1 is in the position required to permit
the guard-pin I’ of theleverS’to passthrough
the notch of the guard, which time is when
the one picker isat the upper end of itsstroke
and the other picker is at the lower end of

-1ts stroke, and is before whichever picker-car-

rier is to be moved begins to move the picker
Lo operate upon the next needle of the gang.
The same picker-guard I controls the move-
ment of the change-lever J and of all the
other changeable members which are con-
nected with it, as before deseribed, and the
picker-guard does this by reason of the fact
that the guard-lever S/, which carries the
guard-pin I’, that operates in connection with
the guard I, is combined with the change-le-
ver J through the intervention of the rod S2
bell-crank 5% and rod S% as previously de-

seribed.,

Provision is made in the machine described
in thisspecification, as it is the machine de-
scribed in my said Patent No. 408,180, for stop-
ping the reciprocating movement of the cam
and cam-cylinder for reciprocating work at a
particulartimeintheoperationofthe machine.
‘T'he provision for this purpose is the stop-le-
ver Q, which is pivoted to the frame of the
machine, and the stop-cam Q2 which is ge-
cured to the crank-shaft D3 The stop-lever

has an arm ¢, which may be moved within
‘the range of the tooth of thestop-cam Q2 and
the tendency of the weight of this arm is. to |
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rock it within range of that cam- tooth The
lower end of the stop-lever Q’ is within the
range of motion of a pin ¢’, (dotted in Fig.
4*) “Which is secured to the shifting-rod S
controlled by the cluteh -lever or clmnﬂ*e-
lever J, so that while the shifting-pin s and
Eahlftll]ﬂ‘-l‘()d S are in the 1)0,511210118 which they

- oceupy " dur ing reciprocating work the arm of

1O

15

the stop-lever is held by the action of the pin
q" out of the range of the tooth of the stop-
cam Q°; but when the shifting-pin s*isshifted

by the cllanﬂe lever J the arm of the stop-le- |

ver Q' is permitted to drop within range of
the tooth of the stop-cam Q2 and Stop the
revolution of the crank-shaft D3 and conse-
quently of the knitting-cam B and cam-cyl-

‘Inder B/, which are ca,u%d to reciprocate

through the intervention of the crank-shatt

and 1ts crank d’,
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Those of the gang of needles, Fig. 31, Whlch
are not used as fashlomnﬂ‘-needles may have
their shanks cut oit at Lhe line « « of that fig-
ure and given the form shown in Fig. 39.
The shehtl} -reduced portions of the 11eedles
below the inclined or curved shoulders come
opposite thering needle-holder, and the shoul-
ders 1* prevent the needlesfrom being raised

- by acecident or otherwise unless the needl&
- holder is withdrawn for that purpose.

The general operation of the machine is
the same as that of the machine desecribed in
the specification of my said previous patents,
to which reference may be had, and the dif-
ferences in operation due to the 1mprove-
ments herein described have been deseribed
in connection with the de%crlptmn of those

improvements.

What I claim, and desu e to secure by Let-
ters Patent, 15— |

1. The eombmatmn sub&tantlally as before
set forth, of the kmttmn -¢ylinder, needles
having nibs for the action of a needle-cam
and prdvided with shoulders in addition
thereto, and a needle-holder.

2. The combination, substantially as before

set forth, of the ]{Illtl}lnﬂ -¢cylinder, the sec-

tional needle holder, and n_eedle holder cams
bywhichaneedle- holder section may bemoved
crosswise of the knitting-cylinder.

3. The combination,substantially as before

set forth, of the knlttmﬂ -cylinder, the sec-

tional needle holder, and the cam-ring by
which all the sections of the sectional needle-
holder may be moved simultaneounsly from
and toward the knitting-cylinder.

4. The combination, 5111)5‘[&11‘51&1137 as before

set forth, of the kmttmﬂ-cylmder the sec-

tional needle-holder, the

cam-ring, and the
holding-spring. |

5. The eombmatlon substantially as before

Set forth, of the cam for circular knitting

- with the driving - shaft for circular worL

~ set forth, of the knitting-cylinder, two knit- |

through the intervention of connecting mech-

~anism included, thé. disconnectible drivers,

and two gear-wheels of unequal diameters.
0. Thecombination, substantially as before

ting-cams, the driving gear-whee els for said

cams, and the clutch throuwh which motion

18 transmitted from one of %1d driving gear-
wheels to the other, with the capacity of dis-
engagement.

7. The combination subqtantmlly as before
set forth, of the klllttllln cylinder, two knit-
ting-cams, two concentricdriving o oear-wheels,

| the cluteh the cam-gear shaft, and the tubu-

lar bearing for one of said gear-wheels.

3. The swtmna,l ple]{erf-cal rier constructed,
substantially as before set forth, of two sec-
tions, which are adjustably secured to each
Other

set forth, of the kmttm_n cylinder, the picker-
carrier, and concentric V-formed bearings
for said carrier SHllOﬂIldlIlﬂ‘ the knitting-cyl-

i inder.

10. The c0111b1uat1011 substautmlly a:s befcre
set forth, of the 1§n1tt1nﬁ-ejrhnder the picker-
carrier, the picker, and the picker-cam ar-

'ranﬂed upon a shaft independently of the

knittinn -cylinder, the said cam and picker
being opemtwely connected.

11. The combination,s ubst&ntlally as before
set forth, of the pleker carrier, the picker
having 1ts body of dovetailed (;1oss~section,
and the set-screw by which the picker-body
is held in place.

12. The combination snbstantmlly as before
set forth, of the. plckel carrier, the worm-seg-
ment, the screw, and the cam-collars ar-
mnﬂed upon a Sleeve mdependently of the
bem*mﬂq of the serew-shaft.

13.

segment, the serew, cam-collars arranged upon
a sleeve 111clependently of the bearings of the
screw-shaft, and the adjusting-scerews for said
sleeve.

14. T'he combination, Substa,ntlally as be--

fore set forth,of the pml{el carrier, the worm-
segment, the screw, the ca,m-eollars and the

The combination, substantially as be-
fore set forth, of the picker-carrier, the worm-

13
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9. The eombma,twn substantially as before

QO
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105
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ELd;]u&‘rmn-SGreW by’ which the bearmw of the

lug of the screw-shaft against one of said
c&m-eollars may be ad] usted.

15. The combination, substantially as be-
fore set forth, of the knitting-cylinder, the
picker- carrier, and the change-wheels ar-
ranged upon a shaft independently of the
knitting - eylinder, said change-wheel and
picker being operatively connected.

16. The combination, substantially as be-
fore set forth, of the change-wheels, the shift-
ing-pinion, the shaft from which sald shifting-
pinion receives motion,the gear-wheels W]Zl]Gh
intervene between &ald_ _Shlttmﬂ*-plmon and

said shatt, and the differential adjusting-pin
by which two of said intervening wheels are
connected. .

17. The combination, Substantlallv as be-

fore set forth, of the knitting-cylinder, the

picker-carriers, the pickers, the driving- Sh&ft
for reelprocatuw work, and connecting mech-
anism, including a clutch through the inter-
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.;mttmmcam for reciprocating work, the
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vention of which the picker -carriers and | fore set forth, of the movable thread-guide

pickers are combined with said shaft.

13. The combination, substantially as be-
fore set forth, of the knitting-cylinder, the
knitting-cam cylinder for reciproecating work,
the scalper, and the spring-gates at the ends

of said scalper.

19. The combination, substantially as be-
fore set forth, of the knitting-cylinder, thread-
gulde, thread-guide drivers, movable thread-

~guide stops, and stop-mover.

20. The combination, substantially as be-
foreset forth, of the knitting-cylinder, thread-
guide, movable thread-guide drivers, movable
thread-guide stops, stop-mover, and movable

- bumpers.

21. The combination, substantially as be-
fore set forth, of the knitting-cylinder, mov-
able thread-guide, a tension device, thread-
guide stops, and tension-operating cams.

22. The combination, substantially as be-

fore set forth, of the knitting-cylinder, mov-
able thread - guide, tension device, spring
thread-arm, movable thread-guide stops, ten-
sion-operating cams, and the picker-carriers.

25. The combination, substantially as be-
fore set forth, of the knitting-cylinder, pull-
hook, hook-stock, hook-heel, and hook-stop.

24. The combination, substantially as be-
fore set forth, of the knitting-cylinder, piv-
otal pull-hook, weight, and clutch-lever op-
eratively connected with said pull-hook.

20. T'he combination, substantially as Dbe-
fore set forth, of the knitting-cylinder, the
pull-hook, narrowing and widening devices,

hook-holder, hook-stock, and an automatic |

trip for said hook-holder.
- 26. The combination, substantially as be-
fore set forth, of the knitting-cylinder, hook-
partitions for holding down and casting off
the work, narrowing and widening devices, a
pull-hook, and automatic devices for apply-
ing sald hook to assist in casting off the work
during widening. | |

27. The combination, substantially as be-
fore set forth, of the knitting-cylinder, pull-
hook, hook-holder, and holding-spring.

23. T'he combination, substantially as be-

fore set forth, of the two driving-shafts, the
belt-shippers, two shipper-rods constructed
with hook-nibs, and the shipper-lever with
whichthe hook-nib of each shipper-rod is fit-
ted to engage.

29. The combination, substantially as be-
fore set forth, of two driving-shafts, belt-ship-
pers, two shipper-rods, each constructed with
two hook-nibs, the shipper-lever, and the

80. The combination, substantially as be-
fore set forth, of the cluteh of the cam-gear
shaft, and the shifting-pin with the same
change-lever, said change-lever being opera-
tively connected with the clutch and shifting-
pin, whereby both may be moved by the
same lever.

- 8l. The combination, substantially as be- i

stops and the cirecular-knitting cam-clutch

with the same change-lever, said change-le-

ver being operatively connected with said

stops and elatch. . | -

32. The -combination, substantially as be-
fore set forth, of the clutch of the cam-gear
shatt, the shifting-pin of the shipper-rods, the
stop-mover of the thread-guide stops, the cir-
cular-knitting cam-clnteh, and the pull-hook
with the same change-lever, said change-le-

ver belng operatively connected with said

clutches, thread-guide stops, shifting-pin, and
pull-hook. | | |

33. A knitting-machine organized for cir-
cular and reciprocating work, having com-
bined therewith a change-lever for shifting
from one motion to the other, narrowing and
widening devices, including pickers, and a
picker-guard adapted to engage a part op-
eratively connected with said change-lever
and permitting its movement only when the
pickers are in proper position, substantially
as described.

34. A knitting-machine organized for cir-

cular and reciprocating work, having com-
bined therewith a change-lever for shifting
from one motion to the other, narrowing and
widening devices,including pickers, belt-ship-
per rods, a pin connected with said change-
lever controlling said rods, and a picker-guard
adapted to engage a part connected with said
change-lever and permitting the shifting and
belt-shipping only when the pickers are in
proper position, substantially as deseribed.

35. 1T'hecombination, hereinbefore set forth,
of the knitting-cylinder, needles having nibs
for action of the operating devices and addi-
tional shoulders, needle-operating devices,
and a needle-holder whereby the needles are
held against movement out of range of the
moving devices. |

36. The combination, as hereinbefore set
torth, of the knitting-cylinder needles, needle-
operating devices, and a needle-stop whereby
the needles are given a rebound from their
lowest position. |

87. The combination, as hereinbefore set
forth, of the knitting-cylinder, shouldered
needles, needle-operating devices, a needle-
holder, and a needle-stop whereby the nee-
dles are held and given arebound from their
lowest position. | '

53. The combination, substantially as be-
fore set forth, of the knitting-cylinder, pivotal

pull-hook, hook-stock, and hook-holder.

0d. T'he combination, substantially as be-
foresetforth, of the knitting-cylinder, change-
wheels, pull-hook, hook-stock, hook-holder,
and a trip-arm connected with said holder.

4£0. The combination, substantially as be-
fore set forth, of the knitting-cylinder, the
change-wheels, pull-hook, hook-stock, hook-
holder, trip-arm conneoted to said holder, and
the hook-holder spring. |
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41. T'he combination, sﬁbst&ntially as be-
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fore set forth, of the kmttmo -eylinder, pull | guard-pin and lever, shifting—pin, and the

hook, hook- stock ]mok-frmde hook-spring,

hook heel, and h ools. st0p N

49, The combination, substantially as be-
5 fore set forth, of the pickers, their operative

“mechanism, plf,kev: -guard, guard-pin and le-

ver, and the channe-level Opemtwely con-

nected therewith. |

43. The combination, substantially as be-

to fore set forth, of the 1:)101{@1 picker-guard,

—

same change-lever operatively connected
therewith. |

In testimony whereof I affix my signature
In presence of two witnesses.

EDVVARD ELISHA KILBOURN

W 1tnesses

J. H. WHITAKER,
L. B. WHITAKER.




It is hereby certified that in Letters Patent No. 432,946, granted July 22, 1890_, upon

the application of Edward Elisha Kilbourn, of New Brunswick, New Jersey, for an

improvement in “Girculafr Knitting Machines,” errors appear in the printed 3p¢ciﬁca— s
. tion requiring the following correﬁti(}ns,,' viz: In line 64, page 13, the word “ilwl"_uded’?
+ shounld read including, and the comma after said word should be stricken out; and 'tha,t‘. "
| hl_the said Letters Patent should Dbe read with these corrections therein that thé same .
. may conform to the record of the case in the Patent Office. - - '
~ Signed, countersigned, and sealed this 29th day of July, A. D. 1390.

[SEAL.] - CYRUS BUSSEY,
| | Assistant Secretary of the Interor.

s in Letters Pateft No. 432,046

| Countersigned:
C. E. M1TCHELL,

t
| ¢ e ,
4 Commissioner of Patents.
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