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To all whony 76 may coneceri:
Be it known that I, SAMUEL G. HALL, of

“Cohoes, in the State of New York, have in-

IO

vented certain new and useful Improvements
in Circular-Knitting Machines, of which the
following 1s a specification. o

My inventionrelatesto circular-knitting ma-
chines in which, after a straight knit tube has

been produced by the ordinary action of the

machine, a rounded portion—for instance, the
heel or toe of a stoeking—is formed by the o8-

cillation of the needle-cam and the action of a
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‘novel features, hereinafter described.

part of the needles first in successively de-
creasing and then in successively increasing
numbers. It basheretofore been proposed to
obtain such an action of the needles automati-
cally by the use of a ‘‘pattern mechanism’’—
such as a chain having lugs or projections at
various points and distances between said lugs
proportionate to the lengths of the different
parts of the article to be produced—for ex-
ample, the leg, heel, foot, and toe of a stock-
ing. Many revolutions of the needle-cam are
necessary to produce such an article, and as
the pattern-chain is ordinarily 1n movemenb
during the production of the entire article a
oreat length of chainhasbeen required. More-
over, the lost mobion, which is also rapidly in-
creased by wear, attending the use of such a
pattern mechanism makes the latter wholly
nndesirable for so delicate an operation as the
selecting of the desired needles and the de-
pressing and raising of them at the proper
times. In practice such mechanism 18 very
apt to fail in properly taking the needles out
of and bringing them into operation, with the
result of producing holés in the knitted tabrie.

My invention isdirected, first, to doingaway
with the greater part of the pattern-chain—
namely, the portion which corresponds with
the plain portion of the article, such as the
leg of a stocking—Dby the use of a secondary

feed-movement; and, second, to dispense with

the pattern-chain entirely by employing in the
place of the remaining portion of it a patiern
substantially all parts of which are rigid with
each other and move together with no lost mo-
tion. In the construction hereinafter de-
seribed and illustrated such a rigid mechan-
ism is furnished by cam-wheels.

My invention consists, also,in certain other

showing the means for removing broken or im- 7

In order that my invention may be moie
clearly understood, I have shown in the ac-

companying drawings a means for carrying it 53

into effect. |

In the drawings, Figure 1 is a plan view of
a knitting-machine embodying my invention.
Fig. 12 is a detail sectional view of a portion
of the slide It and the bolt H, which engages 60
the same. Fig. 2 is a transverse vertical sec-
tion on line 2 2, Fig. 1, showing a portion of

. thesame. Tig. 3isa vertical longitudinal sec-

tion on line 8 3, Fig. 2. Tlig. 4 is an elevation
of one of the cam-wheels. Fig.b is adiagram
showing the development of thesame. Iig.61s
a horizontal section of a portion of the needle-
cvlinder on line 6 6, Fig. 7. Fig.7 is an ele-
vation of the same. Fig.§is a vertical section
on line 8 8, Fig. 7. Fig. 9 is a diagram show-
ing the development of the interior of the onter
revolving cam-cylinder and the two positions
of the thread-guide relative to the needle-cam. .
Fig. 10 is a cross-section on line 10 10, Kig. 9,
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perfect needles. I'ig. 11 1s a bottom plan
view of theneedie-eéylinder and its supporting-
ring. Fig. 12is a transverse vertical section
of the same on line 12 12, Fig. 11. Fig. 13 18
a sectional view of a clutch-reversing lever and
its support, showing also the thread - guide
stop. Iig. 14 is an elevation of a portion of
the mechanism for automatically raising and
lowering the needles. Iigs. 15, 16, and 17 are
plan views, partly in section, illustrating the 85
shifting of the pawls.shown in Ifig. 14. Ifig.

18 is an elevation of the power-shaft and de-
vices earried thereby, showing a means for
automatically changing the speed of the nee-
dle-cam. Fig. 19 is a plan view of the clutch- go
shifting lever shown in Fig. 18.

Referring to the drawings, A indicates the
bed-plate of the machine; A’, frame-bars con-
nected therewith; B, the gear-wheel mounted
to rotate in said plate; €, the outer cylinder or
needle-cam ring carried by said gear; D, the
orooved needle-cylinder mounted stationarily
upon the bracket-ring d, Figs. 11 and 12, and
n the needles. | |

The gear - wheel B may be driven in the
usnal manner from a shait, B® through the
medium of a pinion, B’. Xor obtaining a re-
versal of the direction of rotation of the outer
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| eylinder, C, any suitable means may be-eti- =
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- ployed. The devices shown in the drawings
- for this purpose are of a known character and
are substantially those shown in Patent No.

Lo |
¥

- present position and slide I isin the position

. shown in dotted lines—Dboth clutehes will be

. out of engagement, both pulleys free, and the
e 5 seribed for changing the direction of rotation
~are, however,well known and are fully shown
. 1n.the patent already referred to. It has, how-
.. ever, been found 1 practice that the cluteh-
o slides I§ K, when suddenly thrown from side -
. toside in the operation of the machine, will
-+ often rebound, fail to properly epgage the
. clutches with the pulieys, and produce imper-

350,466.

b b are ;pu]ileysf 1008@ | updnz _Sh{ift; JE5S 111(1

adapted to be constantly driven in opposite

- directions by a belt or belts. Clutches ¢ ¢,
mounted on a splineuponshaft B*and adapted :
. to be thrown into engagement with corre-
L IC

. to communicate the motion of either pulley to -
... the shaft and through pinion B’ to the outer
- ceylinder,  Slides I& K, operated by the outer

- cylinder, as hereinafter described, enguge by

13 mclined slots e ¢ with the upper endsof levers -

. IK. The lower ends of thelatter restin grooves

.. 1n the clutches, and, when oscillated by the

- slides E I, shift the clutches to the right or

- lefty according to the direction of movement of
PN

sponding clutch-faces upon pulleys & ¥, serve

the slides. When both slides are thrown out-
ward—that is, when slide E', Fig. 1, is in its

machine at rest. The devices thus far de-

- fectlons in the fabric.. I have thercfore com-
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bined with the slides f{riction-serews ¢, pref-

erably bearing upon a leather pad, which in
tarn presses upon the slides, by which the Jat-
ter may be prevented from being accidentally
displaced or from moving, except when posi-
tLively actuated.

I¥* is a wheel by which the machine may be
driven by hand for adjustment or other pur-
pose, and ¢’ ¢ are handles upon the cluteh-
slides for bringing by hand the clutches into
an;, desired position. |

It 1s a lever, pivoted vertically npon a plate,
I, the latter being hinged horizontally at £ to
a bracket, ¢, secured to the bed-plate. A ver-
tical lifting-pin, G, passing up through the
bed-plate and bracket, bears against the under
side of the hinged plate I aid is adapted
when forced upward to Iift said plate and
raise the inner end of the lever ¥ to a higher
horizontal plane. The outer end of the lever
18 situated between lugs ¢’ ¢, secured, respect-
ively, to the slides If IY.

H is a bolt fitted to slide in a bracket, IT,
carried by the slide E' and adapted to engage
with a noteh or projection on the slide I, in
which engagement it 1s held by spring 7, thus
locking the two cluteh-slides together. (See
Iig. 12, which is a detail viewshowing in eross-
section a portion of the slide E, together with
the bolt H, provided at its outer end with a
downwardly-extending tongue, 1, on its under
side, which enters a noteh in the edge of the

“-sirde.)  When so locked, it is evident that the

384,621

oscillation of lever I will throw both clutches,
carrying one ouf of engagement with ifs pul-

ley aud the other into operative contaet with

When the bolt .

75

will thus be automatically brought to rest.

‘VWhen the pin G is raised to an intermediate
position-—say an eighth of an inch above its

lowermost position and an eighth of an inch

‘below 1ts highest position, just referred to—
the 1nner end of lever IF will bein the hori-

zontal plane of stop 4 also carried by the
outer cylinder. - If at such time the slides I I/

be locked together by bolt H, both slides will

be shifted by the impact of the stop C* against
the 1nner end of the lever F, with the effect
of disengaging the clutch from that driving-
pulley which was rotating the outer cylinder,
C, and stop C° in the direction they were pur-
suing when the latter struck the lever, and by
the same movement engaging the other clutch
with its oppositely-rotating drive-pulley. This
shifting of both clutches canses an instantane-
ous reversal of the direction of rotation of eyl-
inder €, which carries the stop C* around into
contact with the opposite side of the inner end
of lever IY, whereupon another reversal occurs.
It will thus be seen that when the pin (4 and
lever IMare raised from their lowermost to their
intermediate position the continuous rotation
of the cylinder Cis changed immediately to an
oscillatory movement.

An 1mportant part of my invention relates
to the means by which the lever I and bolt H
are operated at the propertimes with the above
results; buv i1t will be convenient to describe at
this point the construction and operation of
the needle-cam and thread-guide.

In knitting, the vertical reciprocation of the
needles to make the stitches takes place just
behind the guide, which has in its passage laid
the thread under the hooks of the necedles—
that is to say, each needle is depressed and
raised just after the guide has passed it in its
circular path. To enable the knitting to be

done In either direction of rotation, instead of

1C§
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1ts pulley, thus reversing the direction of .

‘movement of the needle-cam. L
H 18 drawn inward (toward the right-hand:

of I'ig. 1) and the clutches unlocked from each
other, the oscillation of the lever I in: the
proper direction will throw one eclutch out of
-engagement without throwing in the other, -
leaving both pulleys & 0" loose on their shaft
and bringing the machine to rest.
 When the pin G, plate I, and the inner 80
end of lever Iare 1n their lowermost position,
the outer e¢ylinder, C, is left free to revolve
continuously in .the same direction.  When,
however, the pin G1is raised—saya quarterof
an ineh~—the inner end of lever I is hrought
Into the horizontal plane of the stop ', car-
| ried by the revolving cylinder C. - If at sueh

{ time the lever be in the proper position and =
the bolt H be for the moment, withdrawn, the
clatch-slides will be separated by the oscilla-
tion of the lever I under the impact of stop
| €, the cluteh in engagement with itsdriving-
pulley will be disengaged, and the machine =

oo
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promdmg two cams, one at each side of the
thread-guide, (the cam behind the thread-guide
being thrown into operation and the other out
by aswitch mechanism,) I employ a single sta-
tionary cam of very simple construction and
reverse the posifion of the thread-guide rela-
tive to this cam at each reversal of the direc-
tion of rotation. |

Referring to Kigs. 1, 9 and 10, I is the usnal
horizontal groove in the inner face of the outer
cylinder, C, on the under snfle of which groove
the outward projections " of the needles » ride
when the latter are in their normal position. I
is the needle-cam of substantially V shape, 1ts
upper corners, ¢ ¢, projecting into the groove
I and above the plane of the projections »'’.
As the cam proceeds i1n 1its circnlar path in
either direction, its ferward corner, i or ¢,
catches the prcgecbmns n' of the needles sue
cessively and forces them downward. The cam
rides over the projections, which are forced up
again behind the cam by the incline j or j° of
the cylinder C.

By means of a slot in the ¢ylinder C and a
screw, I, passing through the slot and engag:-

ing the cam, the latter may be adjusted Veltl

30

29

40

45

50

s
LIy

60

65

cally to reﬂ*ulete the length of stitch. Between
the cam v end the top of the groove I there is
left a space, 5% ef a sufficient helght to admit
the projections »’ of the needles. Ifany of the
latter, therefore, be raised and supported in
the usual manner with said projections 1n the
horizontal plane of the space j*, the needies so
sitnated will remain inoperative.

The reciprocation of the needles by the cam
I’ in whichever direction the latter rotates
will produce a knitted fabrie if the thread has
been previously laid -in the proper direction
beneath their hooks.

L is the thread-guide,pivoted vertically at !/

to the inner end of an arm, L, which latter 18

snpported above the needles by a post, L7
carried by the cylinder C. A segmental slot,
!, in the thread-guide plays upon a screw-pin,

Z*, in the arm I/ and regulates the throw of
the thread-guide. By tightening thescrew 7

so as to draw the thread- guide agamst the arm
I/ or against an interposed spring or washer,

the guide may be steadied in its oscillation and

maintained in either of its two positions from
accidental displacement. The thread-guideis
provided with one or more eyes, I’ I', which
deliver the thread x to the mneedles aeamsb
their outer faces and below their hooks. The
pin £ is about opposite to the cam I, and when
the guide L is in the position shown in Fig. 1
it is properly situated to precede the cam 1n
the direction of the arrow 1in that figure. If
the other end of the slot I” were agaiust the pin

I, the arrangement would be that for knitting

in the other direction.

Various devices may be employed to shift
the position of the thread-guide relative to the
cam. A simple means consists of a stop, M,
carried by the hinged plate F'. These palts
are so arranged that when the said plate and
- the lever I are in their mtermedmte position

|

)

and the lever in line with stop C’ the stop M
will be in line with the arms »* I’ of the thread-
guide. 'Thus, by the time that the stop C*has 7o
caused the reversal of direction of rotation
the forward arm, £, Fig. 1, of the gulde will
have been arrested by the stop M and held
while the pin ? moved to the forward end of
the slot I. Asthe cam-cylinder C starts back, 75
therefore, at each reversal, the thread-guide
will be in proper position in advance of the
needle-cam.

To recur now to the devices by which, after
the desired length of straight-knit tube has gq
been produced by the continuous rotation of
the kneedle-cam, the motion 1s automatically
stopped and changed to an oscillation of the
cam past a part only of the needles to form a
bend in the fabric, as for the heel or toe of a 35

| stocking.

N is a pin mounted so as to reciprocate ver-
tically in the bed-plate in proximity to the
cylinder C. Itisnormally held up by aspring,

N’, to such height as to bring the head of the 90
pin within the path of a double-incline cam-
plate, O, carried by the eylinder C, by which
latter, if the pin is in sald normal poeitien 16

is deplessed whenever the cam-plate passes
over it, going in either direction. The Tower 9*
end of the pin N carries a pawl, N which ~
rests upon the edge of a rabeheb—whee], P, and

is adapted to rotatethelatter one tooth at each
depression.

The ratchet 1s plomded with an adjustable [co
friction device—such as a leather washer, p,
compressed by a nut, p’, Fig. 3—to limit its
movenient to the distance to which the pawl
N?actually forcesit. 1tis very important that
such a friction device be provided, as if the 105
ratchet-wheel gets out of time imperfections
in the fabric are likely to be produced. The
ratchet-wheel P carries with 1t in 1fs rotation
a rigid pattern mechanism, which takes the
placeofthe pettex n-chain her ete foreemployed. 110
It consists, in the construction shown, of an
edge cam-wheel, Q, and a side cam w heel R,
havi ing pI’Q]ECt]OllS so arranged as to pleduce
the proper length of «“rounded?”’ knit fabric.

The edge cam, Q, is situated in line withand 115
beneath the llfnmg pin G, which latter rests

upon its periphery. The wheel is provided

with four surfaces, qq q ¢, Fig. 2. Of these

the surface ¢ is the lowest or nearest the center,

and permits pin G and lever I to fall to their 120
lowest position for the continuous rotation of

the needle-cam. Surface ¢ is of, say, a quar-

ter of an inch greater radius, and is adapted

to raise the lever If into line with stop C to
bring the machine to rest. Surface ¢° 1s of a 125
radins intermediate between surfaces g and ¢,

and is adapted to lift the lever I and stop M
into line, respectively,with stop C° and thread-
cguide ar ms ¥ I%, to cause the oscillator 'y move-
ment of the needle- cam, and surface ¢ is simi- 130
lar o ¢’. A spring, f“ Fig. 13, balances the
weight of the hinged plate I and parts carried
thelebj, relieving the cam Q of much friction -
and giving ease of operation to the machine,




4 384,621
oo The surfaces ¢ and ¢ ave each of alength equal | pin or slide, ¢, which is. depressed at eachiro- .
iriiiii o0 to one tooth of wheel P.oo¢f 1s of a lenﬂ*th to | tation or oscillation of ¢ylinder ©; for con- . i 0
v permib as many: osclllations of the needle-cam venience, by thesame cam-plate, O, that forces 7O
v i as are necessary to kmit the rounded portion | down: pm N. :The ratchet.I' earries a worm, ' ',
-~ 5of thearticle fo be produced—say seventy— | T, engaged by a hook, #, upon a springarm, -
o and q isequal to five or six teeth, though thisis { #*. : The said arm is secured to a slide, ¢ hav-
ot nebstrietly materialy the DIJJGCE bemg to ob- |'ing aninecline or cam face, 0, adapted foen- oo
ftammfm rotations at the lower rate of speed, meapm 1*; upon the tmgger’l‘----:-:-:-e-:-:7:5: SEEERES
SR -as hereinafter explained, before the: asullatmn P is a St{)p, preferably adjustable: relative: 0000
e, :eommences as hereinatter explained.. = g ;tothe-shde A aﬂ'amst which ashoulder,/,upon: . o
.. The dlselwwement'of the elutch- shdec; E ]]é | the slide abuts. The stop I llzmnfr'bemrs?e;? SEEEHE NS IS
RN SR R Y .ﬁom each other by the withdrawal of bolt H, | cured: in such: pOSIthH that when abutted by:
. sothat both clutches may: be thrown out "mdé i shoulder? thedesired number of worm-threads 8v i1
0ot themachine stopped, s effected as follows: | will be left beyond the hook % depending upon =~
i nnnn g o 1s aclever pivoted tothe frame at s and en- . the length of straight-knit isube- desired, the i 111
HE gz’ftfrfmjwthe bolt Elthroughthe medium of a pin, | hook ﬁ 13 lifted by the operator befomsml ting: -
v on o ofsueh length as to permit of the: recipro- | the machine out of the worm-thread, and the ------------
iaiiiiiiliritiiii mtmn of the shﬂe E' without the disengage- | slide?' moved back as far asper mltted by stop 85 i
RN RN NS élil;élliils{)f_S.:‘Ll.d.l;ml.fl._ﬂ_lui?f lever. . Camsorpins | T when the hook :is suffered to ?sprim bacly 5 SRR REE
G20 8 3%, earried by the ratchet-wheel Por by eam- | into engagement with the worm. « At every = 1
AEERRREEEEER R wheel (3, passwithin operating distance of the | revolution during thestraight klllttlﬂg'lheplfﬂ SRR RN
G lower end of tever 3, and as cach pinipassesit |t is depressed, the ratchet and worm rotated = @ 1 -
. oscillates the feverupon its pivot s and against | oue step, and the slide t-slightly advanced. _c;;c: SERERERE
.o the stress of spring A, so as to withdraw the | As:soon as the hook # has reached the end of
SR i : QS? bolt IL and free the clutch-slides B D‘.' ;fliomi the worm, the incline ¢ has foreed out pin¢® = =+ 1 F
oo each other, "‘lm.p%ﬂmn of the pins S’ S* rel- | and. tmgger T, thus permitting the pin Ntofly =
. ativeto the Smﬂ.tce% q q'is such that: thls 18 | up and the: feedmt:r' of: ratchet P to begin. 'Af- 1
vt o done s at i the: tame cwhen said . surfaces ‘have | ter the rounded Lmttmﬂ‘ has i been pmduced 95
HEEE : iebr"ouﬁ*ht the lever T into position to be struck: | the stop motion just deseribefdmﬂ be reset.
a-s:a:ésésé:é:;;;;nuoo by&.ﬁ;op:;;;;;;;.;;;;fe:5.e.s.::fz=:=:=-=a===;» ; lfthe'leg'andheelota,lstoekmﬂlmveJust.beon:i;i:i;ifi-f-
oo T Asisoon astthe first SiGiDsEO:f. surface ¢* has | knit and.a straight portion of short lengthis 0
e R been brought bencath:the pin G, the straight J desired  for ‘the 'foot the -1)1v30ted stop f"f‘_”f ig SEEIEE
Corritiiiiioonionnnon kmitbing by rotation: ceases: and: :thei rouuded% droppediinto the po‘aitl@n shown in-Fig. 1 and 'iOG """
SEEERE NN R lmlt%tm“* by oscillation and the reciprocation | the shoulder ¢ brought against it, :th%us leav- 1 ¢ 2 S
R R R i ;35' of a 1;-*11!3 only of the needles commences, | 1ng: 4 :shorter: distance: é:)f‘ the wm'm T tobe: i i

through the operation of the devices alread3 :
In order to measure the length of
as the leg of a

described.
the straight fabric desired
stocking—Dbefore the formation of the heel be-
oing, I have devised a secondary feed, which
takes the place of the greater part of the pat-
tern-chain already referred to.

T is a trigger, IFigs. 1 and 2, adapted to en-
oage a shoulder, #%, on the pin N when the lat-
ter 1s depressed. The pin may thus be held
down out of the path of cam-plate O, asshown
in full lines In Ifig. 2. When the pin is so
held down, the ratchet-wheel P and cams Q
and R will remain at rest, and if at the same
time the surface ¢ be under the pin G the con-
tinnous rotary knitting will, if power be ap-
plied tothe machine, proceed indefinitely. As

traversed by hook ?* before the pin N is again

released to cause the rounded knitting for the
toe to be produced.

Any well-known or suitable means may be
employed to throw out of operation the de-
sired number of needles—say that half of their
wlhole number which is upon the left hand of
IFig. 1—Dby raising them until the cam I” will 110
pass under their projections #'; also any suib-
able means may be used to throw a part of the
remaining needles out of operation one byone
and to again bring them into operation grad-
nally durmg the progress of the oscillatory 115
knitting. 1 prefer to employ the devices set
forth in the patent alrecady referred to, (No.
350,466;) but such means are well known and
need not be here shown or described, except

105

soon, however, as the trigger T 18 withdrawn, | so far as is necessary to make known certain 1zc
the pin N will fily up under the stress of Sprlﬂﬂ improvements which I have devised in them.

= N', and will then be caused by cam-plate O to The means for raising one-half of the nee-
feed the ratchet-wheel P. A few steps will | dles at the end of the straight knitting may
carry the surface ¢° under pin G, with the ef- | consist, simply, of a clasp to engage at once
fect of stopping the machine, after which, by | all of the needles to be raised, and a lever for 125

properly mamipulating the pin N and clutch-
> slide L, (as hereinafter more fully deseribed, )
the machine may again be set in operation with
the surface ¢* under the pin G for the parpose
of knitting by oscillatory movement. The
withdrawal of the trigger may be effected by
various means. In the construetion shown T’

15 a ratchet-wheel engaged by a pawl, ¢, upon
a vertically-reciprocating spring -controlled

elevating the clasp when so engaged with the
needles. Such a device is shown in the pat-
ent referred to.

The lifters for engaging the needles one by
one alternately at each end of the rank of 130
needles which remain in operation may also
be of the character shown in said patent. In
Fig. 12 of my drawings are shown the two

| posts S* 8, upon the upper ends of which the
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lifters are carried, so as to be reciprocated

vertically by pins U U’, Figs. 1 and 2, which, J

as they oscillate with the cylinder C, engage
with inclined slots in the upper ends of the
lifter-slides « %/, alternately raising and de-
pressing them in a well-known manner. The
lifters are carried from one needle to the next
by geared segments U? U, to which the posts
St S° are secured and which are supported so
as to revolve in opposite directions.upon the
needle-cylinder DD when actnated by the bev-
eled pinion U Upon the shaft «* of thispin-
ion are mounted twooppositely-toothed ratch-
ets, w° u®, Fig. 14. Two corresponding pawls,
v® 9% ecarried by a spring-controlled pin, V,
mounted to reciprocate vertically in the bed-
plate and adapted to be depressed by the cam-
plate O, serve to rotate the shaft «' one space

that one of the pawls is in engagement. 'The
direction of feed of pinion U" and of the lifter-
posts S* 8 depends upon which pawl is-so en-
gaged. The positions of the pawls are con-
trolled by pinsv v/, carried by levers v*¢°, piv-
oted to the frame at »* ¢v*. The lower ends of
the levers are connected with bars R’ R’
mounted to slide on pins 7, secured te the
frame. Said barsare recessed at+', so as to fit
closely a cam-plate, 9%, Figs. 15 to 17, carried
by a bar, I¥’,which latter is adapted to be re-
ciprocated in said recesses 7 transversely to
bars R’ R When bar R’is in the position
shown in Fig. 15, bar R’ is forced far enough
to the left by the cam-plate 7* to leave the
pawl 2° in engagement with 1ts ratchet, while

‘the bar R? is in such position as to disengage

pawl ¢° from its ratchet. In Fig. 16 the bar
R? is thrust farther outward, bringing both

bars R" R* to an intermediate position and

throwing both pawls out of engagement,so that
the depression of the pin V will have no efiect
to change the position of the lifter-posts S* &°.
In Fig. 17 the bar R’ 1s thrust still farther out,
in which case the pawl v’ would be out of and
the pawl ¢* in engagement. |

The features just described for feeding the
needle-lifters from one needle to another are
well known,with the exception of the positive
action of the cam-plate »* uponthe bars R' R*in
each direction, and have beenused with a pat-
tern-chain,by which the bar R’ was operated.
The lifters must, however, be fed with much
nicety, especially where the cylinder is finely
orooved and the needles thin and close to each
other, and the chain has been found unrelia-
ble for this purpose. 1 therefore operate the
bar R* by rigid pattern mechanism, furnished
in the counstruction shown by the side cam-
wheel, R, Figs. 2, 3, and 4. The end of the
bar R* opposite to that which carries the cam-

-plate 1* engages with this cam-wheel by pins

3

y*. The wheel has two lateral surfaces, »* 72,

upon opposite sides, the former serving to
bring the bar R’into the positicn shown in
Fig. 15 and.the latter to thrust it out, as
The wheel has alsotwo in-

shownin Fig. 17.

termediate spaces, 7°»", both of which bring
the bar to the position shown in Fig. 16. The

' space 7° is in operation at the same time with

the surface ¢ of the wheel Q, and holds both
pawls ¢ 2° out of engagement during the
straight knitting by rotary movement. The
space #' is a space of transition, during which

said pawls are again disengaged for one oscil-

lation of the eylinder C in the middle of the

rounded knitting, the desired number of nee-

dles (of those with which the rounded knit-
ting was begun) having been raised out of op-
eration one by one, and the same needles be-
ing about to be depressed again in reverse or-
der by the reverse action of thelifters. When
the space 7" has passed the bar R’, and space
r® has thrown the pawl +® into operation, the
posts S* 8% will be fed away from each other
in the directions in dicated by the dotted ar-
rows in Fig. 11. The space ' operates when
the middle of surface ¢* is under the pin G and
the rounded knitting half done.

In order to prevent the ratchets @’ «’ from
moving otherwise than as intended and get-
ting out of time, I apply a friction device con-
sisting of a spring-arm, Z, carrying a leather
pad, 2z, which presses upon the face of one of
the ratchets and maintains 1t in the exact po-
sition to which it is fed. |

The adjustment of the ratchets »’ «’ relative
to each other,sothat eachlifter may be brought

‘accurately in line, first with a needle and then

with a space between needles, is a matter of
much nicety. I have materially facilitated
it by providing one of the ratchets with a slot
and the other with a set-serew, #°, by which
the proper mutual relation of the ratchets may
be attained and preserved. 1 have also pro-
vided for an expeditious adjustment of the
needle-cylinder in its supporting-ring 4, Figs.
11 and 12, thus enabling the proper position
of the cylinder relative to the segments U* U*
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and to other parts to be secured by meaus of

slots @* in the -bracket and set-screws d’, pass-
ing through the slots and engaging with the
needle-cylinder.

An efficient means for securing the needles
in either their raised or their depressed posi-

tion, preventing them from getting outof place
and so causing imperfections in the work, is

11O

II5

provided by making the needles with slight

projections #’, having an incline at each end

and surrounding the grooved cylinder D by a

tension-spring, D', in such position that when
the needles are raised said projections #° will
be just above the spring and resting upon i,

I20

and when the needles are down they will ina

similar manner be held in place, Fig. 8.

To enable the needles when broken or im-
perfect to be readily replaced by new ones, 1
have fitted the cylinder C with a slide, C,
Figs. 9 and 10, which may be easily drawn out
when aretaining-spring, ¢, is lifted, but which
when in place completely fills out and makes
continuous the top and bottom walls of the

I30

oroove I by portions ¢ ¢. A V-shaped slot,
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¢’, leading to the opening left by the with- |

drawal of slide ¢ facilitates the extraction of
a bent needle.

The plain knitting by the rotary movement
may be at a comparatively high speed; but I
prefer to run the machine much slower for the
oscillatory knitting, in order to prevent injur-
ing the machine by oo sudden reversals, and
in order that the take-up, which will be ap-
plied in the ordinary way, may have fime to
operate, I have provided for effecting this
change of speed automatically just before the
end of the straight knitting, the mechanism
for which will now be deseribed.

W, Fig. 18, is a power-shaft having driving-
pulleys we, from which a belt or belts, ', pass
to the pulleys b b, already described.

W’ is a fast-power pulley loose on shaft W,
and W* Is a slow-power pulley, also loose on
the shaft. A sliding clutels, «w’, splined to the
shaft, serves to conneet with it either pulley
W or W# or to leave both disengaged.

Wis a shifting-lever, Fig. 19, adapted to
operate the cluteh v’ when actuated by a sec-
ond lever, ', ptvoted to the frame at w".

WHis a link connected with lever 2’ and
having a notched slot, w°, and an operating-
handle, u”.

W* is asecond link, sceured to the link W,
extending upward to the ratchet wheel P, and
provided with a hoolk, 1¢'.

P 1s a pin or projection carried by the
ratehet-wheel P or some part moving there-
with. .

«’ is a fixed pinadapted toengage the notch
in slotw’ and hold thesystem of levers against
the stress of a spring, X, which tends to throw
the cluteh w* into engagement with the slow-
power pulley W* Whenthelink W*is drawn
by handle " to the left in Fig. 18 and the
notch is engaged with the pin «’, the fast pul-
ley will be driving the machine and the hook
w' will be in the path of pin P’. Just before
the oscillatory knitting begins—preferably five
or six revolutions—the projection P’ reaches
the hook «" and trips the bar W*, whereupon
the spring throws the cluteh away {rom the
fast pulley W’ and into engagement with the
slow pulley W? 1mmediately reducing the
speed of the machine and preparing for the
oscillatory movement. 'This change will or-
dinarily take place upon the first feed of the
pin N after it is released by trigger T.

For convenience in changing the thread, if
desired, applyingthe take-up, and setting the
secondary feed-bar 2, a full stop is caused at
the end of the straight and at the end of the
rounded knitting by the surfaces ¢" ¢° of cam-
wheel (). After each of these stops the oper-
ator depresses the pin N by hand and then by
handle ¢’ draws the clufeh-slide E back into
the position shown in full Ines, Fig. 1, thus
setting the machine again in operation.

Any suitable presser-wheels may be em-
-aloyed to travel upon the upper cdge of the
kntted fabricand keep it properly forced down
upon the needles,
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The machine being organized substantially
as hereinbefore described, its series of move-
ments in knitting, for instance, a stocking may
be thus summarized. Starting from the posi-
tion shown in IMigs. 1 and 2, (with the excep-
tion that the lever I and slide If will be as
shown in dotted lines,) the pin N will be de-
pressed and secured by trigger T and the bar
i* set for the proper length of leg. IBoth of the
pawls ¢* ' will be out of . engagement. ‘I'he
operator threads the guide through eyes I’ I,
and starts the machine in the direction indi-
cated by the arrow 1 in IYig. 1 by drawing the
slide I& to the position shown in full lines.
When this is done, the slides are automatically
locked together by the bolt H. The operator
now throws into engagement the fast-speed
pulley W’ and engages the bar W* with the
pin «¢’. The straight knitting Is now per-
formed at full speed, no feed being in opera-
tion but the ratchet and worm TV I% When
the leg has been f{inished, the trigger T re-
leases pin N, which fliesup and isimmediately
depressed by the cam-plate O. This feed
movement rotates ratehet P and wheels Q and
R one space, carrying the pin P’ against the
under side of the hook ', thus antomatically
tripping the bar W* and permitting thespring
X to throw the cluteh »° from the fast to the
slow speed pulley. Therevolutionof the cyl-
inder Cand thestraight knitting continues for
a, few feeds of the pin N until the suarface ¢’
and pin &% respectively, raise the lever If into
line with stop C’ and withdraw bolt I1. Im-
mediately after this is done stop C’ oscillates
lever I, shifts theslide It to the positionshown
in dotted lines in Fig. 1, throws out the clutch
¢, and stops the machine. The operator now
changes the thread if a heavier yarn be de-
sired for the heel of the stocking, places the
usual take up in operative position, and 18
ready for the rounded knitting of the heel.
He then forces down by hand the pin N, giv-
ing one feed to the ratchet PP. This brings
surface ¢° under the pin G, dropping lever If
out of the path of stop C, but maintaining 1t
in line with stop 7, and also bringing the stop
M into the plane of the thread-guide arms. At
the same time the pin S° releases lever S and
bolt H, leaving the latter free to engage the
slide K as soon as theslide 1s shifted. Thesame
feed movement carries the part +' of wheel R
into engagement with the bar I, shifting the
latterinto thepositionshown iu Ifig, 15 and per-
mitting the pawl v° to engage its ratehet. The
operator then thrusts out the pin U by means
of slide U?, said pin, together with the pin U7,
being afterward alternately protruded in a
well-known manner by the contact of inclines
U° U, affixed to the bed-plate with posts «"°«',
carried by the pins. The operator now raises
about one-half of the needles—those at the left
of Mig. 1 preferably by a clasp, which lifts them
all at once—1n which position the needles are
sustained by thespring ID'. The inner cluteh-
slide, If, is now shifted by hand so as tore-en-

| gage the clutch ¢, the bolt H immediately Jock-
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ing the slides together, whereuapon the outer
cylinder is set in motion, still in the direction
of the arrow 1 in Fig. 1. The thread-guide
carries the thread past the last of the depressed
needles and strikes stop M and is arrested,
while the rotation of the cylinder continues
until the cam I" passes the guide and the stop
(* strikes the lever F. The reversal immedi-
ately takes place and the motion of the cylin-
der becomes a series of substantially complete
revolutions in alternate directions,which con-

the pin G. In the meantime the pawl +°, by

- the operation of cam O upon pin V, feeds the
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lifter-posts S* S° step by step toward each

other from one needle to the succeeding space

and thence to the next needle, the lifters being
alternately raised with the needles and de-
pressed withoutthem ina well-known manner
by the pins U U’ *and inclined slots in slides
w w'. This continues until the space " of
wheel R engages the bar R®, throwing out pawl
v>. ', By this time, say, eighteen needles have
been taken from each end of the rank of de-
pressed operative needles and added to the
rank of those which are raised and inopera-
tive. The space »° now comes into operation,
throwing in pawl ¢* and feeding back the nee-
dle-lifters step by step away from each other.
The lifters are now raised when in the spaces
between the needles and depressed when in
line and in engagement with them, thus carry-
ing down the needles into operative position
one by one in the reverse order to that in
which they were raised. The oscillatory
knitting with a constantly-increasing num-
ber of needles continues until the surface ¢’
and space 7° come into operation, by which
time the needles at the right hand of Fig. 1
will have been all depressed and the rounded
knitting finished. The machine now comes
to a stop, the thread is changed, if desired,
the shoulder t' is set against the stop T* to
give the desired length of straight knitting

for the foot, and the pins U U’ are thrust in. |

The operator now depresses the pin N once,
which brings surface g under the pin G, drop-
ping the lever I to its lowest position. The
space »° of wheel R merely advances one step
and still holds the bar R’ so that both pawls
v* v* will remain disengaged. When the pin
N 18 thus depressed, it is secured by thrusting
in the trigger T. The machine is now ready
for straight rotary knitting, and is set in mo-
tion by shifting the clutch-plate E, so that its
cluteh ¢ will engage the driving-pulley 5. The
rotary knitting now begins, and the fast-power
pulley may be used by drawing the bar 'W* to
the left and engaging it with the pin «°, as
shown in Fig. 18. As soon as the foot is fin-
ished, the trigger T will release pin N, which
will be immediately operated npon by cam O,

will throw out the fast-speed pulley, and will

in a few revolutions bring the machine to a

rest, as abt the end of theleg., A rounded por-

tion for the toe may now be knit in the same
manner as that for the heel.

It will be understood that various styles of
fabric may be produced by a rigid pattern

~mechanism such as I have devised, it being

only necessary to shape the mechanism, as by
providing cam-surfaces of varions lengths in
the proper manner. | |
Having described my invention, what I
claim 1s—
1. The combination, with the hinged. plate
¥, the mechanism for controlling the posifion

! of the same, the stop M, carried by said plate,
¢° has passed from under

the lever F, mounted also on said plate, and
the reversing mechanism controlled by said
lever,-of the needle-cylinder, the rotary cam-
cylinder and needle-cam carried thereby, the
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driving devices between the cam-cylinderand

the reversing mechanism, the shifting thread-
ouide adapted to take a position and to deliver
thread to the needles at either side of the cam,
and the stop % earried by said cam-¢ylinder,

substantially as and for the purposes herein-

before set forth. | |

2. The combination, with the needle-cylin-
der, of the rotary cylinder provided with a
horizontal internal groove, I, with portions of
the top and bottom walls of the groove re-
moved, so as to leave a vertical passage ex-
tending from the top to the bottomof the cyl-
inder of the same depth as the groove, 1n com-
bination with the slide C°, provided with fill-
ing-plugs ¢ ¢/, and a detent, ¢*, as and for the
purposes hereinbeiore set forth. .

3. The combination, with the pattern mech-

anism by which the sequence and duration of

the movements of the cam-cylinder are deter-
mined and controlled, of a detent or trigger
by which said mechanism is held in inoperat-

ive position, and trigger actuating and con-

trolling mechanism, whereby said trigger is

actuated at predetermined times to releaseand

permit the operation of the pattern mechan-
ism, substantially as and for the purposes here-

i inbefore set forth.

4. The combination, with the needle-cylin-
der, the rotating cam-cylinder having cam-
plate O, and the mechanism foractuating said
last-named cylinder, of the ratchet-wheel P
for operating the patfern-cams, the depress-
ible rod N and its pawl N* and spring N’, the
trigger T for locking the rod N in depressed

_position, where it will not be acted on by cam-

plate O, and the mechanism whereby sald trig-
ger is disengaged from and caused o release
the rod N at the times and in the manner sub-
stantially as hereinbefore set forth.

5. The combination, with the needle-cylin-
der, the rotary cam-cylinder provided with
stops C' (% and the power mechanism for act-
uating said last-named cylinder, of the pat-

tern cam-wheel Q, provided with surfaces ¢ ¢’

¢* ¢°, the rod G, the hinged plate I, the lever
B, and the reversing devices operated on by
said lever, substantially as and for the pur-
poses hereinbetfore set forth.

6. The combination, with the needle-cylin-
der, the rotary cam-cylinder having stops C'

| ¢, and cam-plate O, the lever F, its hinged
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supporting - plate, the cluteh-slides & I¥, the
reversing-clutch mechanism controlled by the
same, and the bolt H, of the lifter-rod G, the
lever S, the pattern-cam Q, provided with
surfaces ¢ ¢’ ¢* ¢>and pins 8 S, the depressi-
ble rod N, pawl N7, spring N’, and ratchet P,
the trigeer T for locking said rod N 1n de-
pressed condition, and the mechanism whereby
said trigger is caused to release said rod, sub-
stantially as and for thie purposes hereinbefore
set, forth. |

7. The combination, with the pattern-cam
and the stop P/, carried by said cam or some
part moving in unison therewith, of the driv-
ing-shaft, the reversing mechanism, the fast
and slow pulleys W’ W?, loose on said shatft,
the clutch for connecting one or the other of
said pulleys with the driving-shatt, the system
of shifting-levers for said clutch, the link W7
spring X, stop «’, and the link W?, connected
to said system and arranged and adapted to

384,621

i be operated by the stop P’ at the time and in

the manner substantially as hereinbefore set
forth.

8. The combination, with the devices for
feeding the needle-lifters and the grooved nee-
dle-cylinder, of a supporting-bracket for the
latter and clamping devieces for adjusting the
needle-cylinder upon its support relative to

said feeding devices, substantially as set forth.

9. The combination, with the ratchets and
pawls for feeding the needle lifters, the bar

R’, and the DLars R’ R? of the double-incline
cam-plate #*, engaging the bars R’ ¥ and
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adapted to operate them positively in cither 33

direction, substantially as set forth.
In testimony whereof I have hereunto set
my band this 23d day of June, A, D. 1857.
SAMUEL G. HALL.
Witnesses:
CHARLES Ii. LANSING,
FRANK KNIFFIN.
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