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‘being omitted.

.an end view of the same.
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To all whom it may concermn:

Be it known that I, JOSEPH BENNOR, a citi-
zen of the United States, residing at Macon,
in the county of Bibb and State of Georgia,
have invented certain new and useful Im-
provements in Automatic Straight-Knitting
Machines, of which the following is a full,
clear, and exact description, reference being
had to the accompanying drawings, forming
a part of this specification.

This invention is designed to improve the’

construction of that class of straight-knitting
machines wherein the knitting-cams are re-
ciprocated on oppositely-arranged needle-
beds in such a manner as to effect the produc-
tion of stockings in connected series, the
knitting of each stocking in such machines
being commenced at a point near the extremn-
ity of the toe part and continued down and
around such part, thereupon completing the
toe and proceeding with the knitting, succes-
sively, of the foot, the heel, and the leg of the
stoeking.

" The present improvements relate, first, to
a construction and organization of mechan-
ism for rendering certain needlesidle and ac-
tive at predetermined intervals to effect the
requisite formation of a full-fashioned stock-
ing; secondly, to a novel construction and ar-
rangement of sinker mechanism; thirdly, to
anovel and advantageous construction of the

cam-carrier and its knitting-cams; fourthly,

to a simple and efficient construction of yarn-
guide mechanism whereby threads of variable
size or color may be periodically thrown into
and out of operation, and, finally, to various
minor features of construction whereby ad-
vantages are gained, all of which will be here-
inafter particularly described and claimed.
In the annexed drawings, Figure 1isanend

.view of a machine embodying my improve-

ments. Fig. 2isaside elevation thereof, part
of the right-hand end of the machine being
omitted. Fig.-3is a sectional elevation of
the machine, part of the left-hand end thereof
Jig. 418 a transverse vertical
section enlarged, as on the line s s of Ifig. 2.
Fig. 5 is an under side view of one of the cam-
carriers. Fig. 6 is a plan thereof. Fig. 7 18
Kig. 818 a section,
as on the line { ¢ of Fig. 6. Fig. 9 1s a trans-
verse scetion through a portion of the needle-

bed 1 in which the toe and heel fashioning
needles are contained, the plane of the section
being indicated by the dotted line 1 in Fig. 4.
Fig. 10 is a similar scction through the oppo-
site bed 2, as on the line v in Fig. 4. Fig. 11
is a similar section, as on the line w of Fig. 4.
Fig. 12 is a similar section through one of the
beds on a plane directly in rear of the sinker-

frame. Fig. 13 is an elevation of one of the

thread-carriers. Tig. 14is a view of two of
the needle-supporting jacks. UIig. 15 1s a
view of onec of the division-plates as detached
from the needle-bed. -
The oppositely-inclined needle-beds 1 2 are
supported upon the usualframework 3. Hach
of the beds is provided with a series of par-
allel transverse ways, in which is supported
and guided a corresponding series of pecul-
iarly-constructed needle-controlling jacks 4,
such ways being preferably, though not es-
sentially, formed by and between parallel
plates 5, which are let into the recessed bed
and are separated or spaced by strips or
““leads”™ 6. The lower ends of theplates are
provided with studs 7, which are fitted to a
longitudinal groove 8in a bar 8* bolted to the
lower portion of the bed, while the upper ends
of the plates are provided with correspond-
ing studs 9, upon whichrests a longitudinally-
disposed bar 10. DBy this construction a
strong and substantialneedle-bed of very fine
oage is provided. :
bed is cut entirely through, as at 11, to per-
mit the downward passage and longitudinal
reciprocation of depending tailpleces on cer-
tain of the needle-controlling jacks hereinai-

The lower portion of the.

53

Go -

S0

ter referred to, which latter jacks each com-

prise a slotted or bifurcated plate, the lower
member a of which is reduced and elongated
forwardly, its basal portion 0 being expanded
and being provided with an appropriate cam-
slot ¢ and with the depending tailpiece . In
the remaining jacks the tailpieces are omit-
ted for reasons hereinafter appearing. .
IPitted to the longitudinal slot e in each of
the jacks is the shank of the knitting-needle
12, such slot being of suiticient length to con-
tain the shank during the reciprocation of
the necdle by the superposed knitiing-cams.

Extending through the cam-slots ¢ of the sev-

eral jacks in each bed and through opposite
perforations 14 in the division-plaiesis a lon-

Qo

100



gitudinally-arran ged rod 13, .the exﬁremiti'es | heel-pouch is then formed gimilarl .
of which are affixed to ths under side of the | foliowing which the lower portion of the leg
-§8*formed similarly to the foot.

bed by means of set-screws 15 or the like.

The sgveral cam-slots in the series. of jacks

are uniform in shape, and they are so formed
that if sa2id jacks, or any of them, be moved
in one direction longitudinally the rigid rod

~will act upon the slots to effect the depres-

10

sion of the lower portion of the jacksor jack
80 moved, and thus drop the corresponding
needles or needle below the path of thecknit-

ting-cams, and that if said jacks, or any of

- them, be retracted the parts will be refurned

L
20
25

30

.1ing.

to their origiral condition. The upper ends
of the jacks in each bed rest upon.the bar 10,
such ends being preferably rounded, as seen,
S0 as to facilitate the oscillatory movement of
the jacks. The cam-slots of the jacksin one

bed are the reverse in form of those of the |

Jacks in the opposite bed, for a purpose here-
inafter appearing. o .

The number of jacks raised and lowered
during the knitting operation is determined
by the number of stitches required in each
course of the wide and narrow. portions of the
leg of the stocking, the number of jacks be-

‘ingequal tothedifference between the stitches
required in the courses of the two portions

plus the number of coursesto be fashioned in

the formation of the toe or the heel of the stock--
The leg-fashioning jacks are marked x, .

and they are arranged in. equal numbers gt

each end of each bed, and the toé and heel

- fashioning jacks are marked ¥, and they are

,35

40

applied to the intermediate needles in the bed

2 only, as seen most clearly in Figs. 9 and 10.

The remaining jacks perform no function
other than to support the needles in active

position.  They are construcited with the cam-

slots similarly to the other jacks for econ-

omy’s sake in their manufacture. |
At the beginning of the knitting opersdtion

all jacks marked. « are depressed to throw

45

50

55
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‘their needles out of action.

] The knitting-
cams hereinafter described are then thrown

into the active position and they are moved

one stroke to throw upward simultaneously
the remaining needles in both beds. Yarn is
then delivered to the needles, to the end that
the cams in the reverse stroke shall retract
the needles with the yarn. The cams are then
moved to the tube-knitting position (one set
active and the other set idle) and a round of
stitches is formed. One set of cams is then
maintained out of action, and the knitting to

-and fro is carried on by the other or active

set on the bed 1, the needles at the respective

ends thereof being alternately thrown out of
action by the act of depressing their support-

ing-jacks, respectively, so as to produce a
gradually-narrowed web the desired length of
the toe-pouch, whereupon thesaid needles are
returned to action in inverse order by the up-
ward movement of the jacks. There is thus
formed a toe-pouch. Both sets of cams are
then thrown into the tube-knitting position

~ and the formation of the foot is effected. The

The jacks
marked x are then raised to throw their nee-
dles into action, after which the remainder of
the leg is formed it the. msual marnner by
means of all the needles in both beds.
being completed, the web is cast off from the

v to the toe,

This.
75

70

needles as usual and the foregoing-described

operation is repeated. |
In a pending application, Serial No. 517,970,

| filed by me July 19, 1894, and intended to be

issued simultaneously herewith, there is de-

scribed a construection of needle-jack devices

operating; during the successive stages, in the
identical manner above described. The dif-

ference in the two mechanisms is a struetural
one, with the view, in this instance; of pro-
ducing a more substantial and efficient ma-
chine. As recited in my said pending appli-

| eation, if all the jacks marked z be thrown

i into action before the actua! knitting opera-

|

tion is continued there will be formed in the
resultant web in each side of the leg, at the
parts where the end needles were thrown into
action, an open projecting portion, which por-
tion, when the web is removed from the ma-
chine, is cut off diagonally with the lateral
edge of the leg portion, and the gap or slit is
Sewed or otherwise closed. If, however, the
jacks x and their needles be thrown into aec-

So

90

95

tion at predstermined courses of knitting, the -

web will De . gradually widened, thereby ob-
viating the necessity of trimming the sides
of the web, which would otherwise project.

100

: By returning the successive jacks at the end |

t 19 secured to the sector.

i

i

of each second, third, fourth, or other course
‘the lateral lines of widening may be more or

less extended, as desired. |

Following is a description of the mechanism
for controlling the jacks to effect the period-
ical operations above mentioned.

The numerals 16 16 designate two follow-
ers which are arranged beneath the needle-
beds and are construeted to be moved toward
ard away from each other at predetermined
infervals. These followers are preferably in
the. form of sectors, which are centrally

‘mounted -on a longitudinally-disposed shaft

17 fixed in and between the end heads of the

maln supporting-frame. The inner periph-

eral edge of each of the sectors is offset to re-
ceive a corresponding segment 18, which is

reciprocative in an arc described from its.
-center, Lateraldisplacement of the segment

18 prevented by means of an offset cap-plate
. Fulerumed on a
boss on the inner face of the follower is the
lower end of a vertical arm 20, the upper or

free end of which extends between the cap-

plate and the segment. This upper end of
the arm is slotted or recessed, as at 21, to re-
celve a projecting pin 22 on the segment,
whereby the act of oscillating the arm will
eftect a corresponding movement of the seg-

ment. The body of the arm is provided with

an elongated opening 23 therein to receive an

103
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eccentric 24 on a longimﬂinany - arranged -

driving-shaf¥ 25, whereby said eccentric dur-
ing its rotation wiil impart the requisite o8-
cillations tothe arm in the long'zudinal trav-
erso of the latter, as hereinaiter described.
There are two eccentrics on the shaft 20, one
for the arm on each of thefollowers,said eccen-
tries being oppositely disposed, so a8 1o effect
contrary movements of the two arms.

near the end of esch of the segments is affixed

a bifurcated plate 26, the up-projecting mem-
bers of which are arranged to act upon.the
depending tails of the jacks (zand y) during
the oscillation of the segment in such & man-

ner as to impart the requisite movements to
said jacks to effect their depression or eleva-

be moved in the direction indicated by the
arrow in Fig. 4 the lower member of the
left-hand plate will
piece.in its path and advance the connected
jack, the cam-slot therein
the rod and lowering the jack,
same time the upper member of the right-
hand plate will take against the opposed tail-
piece of the jack on the opposite bed and cor-
respondingly move the said latter jack, the
cam -slot thereof riding upon the rod and
similsrly depressing the jack. In view of the
£act that the lengthwisemovements imparted
to the oppositely-disposed jacks by the plates
on the segments
and the other downward—the form of the
cam-slots in such jacks is reversed, as above
mentioned. | .
Supported in the end heads above and par-
allel with the shaft 25 is a shaft 27, the same
extending through the vertical openings in

the srms 20°and through the followers in &
msnner to support and guide the latter. in

their longitudinal traverse. Fixed to the
outer side of each of the followers is a sleeve
28, partof whichisexternally screw-threaded,
as at 29. The threads of the respective

sleeves are oppositely pitched, and they are

provided with correspondingly-threaded nuts

30, by the act
the followers with their appur-

tenances are’advanced toward or retracted

from each other, as desired. - |

The nuts are embraced by jaws 31 on the
ends of sleeves.32, which are affixed to the
respective end heads, said jaws thus main-
taining the nuts rotatably in place. These
nuts, as will be observed, comprise gear-
whesls whigh are engaged with correspond-

irrg wheels ¥3 on the shaft 25, respectively,
whereby motion will be transmitted from the

Iatter shaft to the gear-nuts-to effect the de-
sired operations of the engaged screws. The
pitch of ¢he screw-threads snd the relative
positions and throw of the eccentrics are §0
timed that during the inward traverse of the
followers the segments in their strokes from
left to right engage the bifurcated plates with

the respective jacks in 3 manner 1o occasion:

the depression of the jacks, and in thelir re-

. tion—that is to say, if each of the segments,

act upon the opposed tail-

thus riding upon
and at the

are opposite—one upward.

of turning which the sleeves

8

turn atrbkéﬁ to move m@ﬁ?m in the spaces
between the jacks, and that during the out-

ward traverse of the followers & reverse ac-, 70
tion of the plates occurs.  ~ ° o
. Motion is imparted to the shaft 25 at the

-prescribed stages of the knitting dperation
by any appropriate mechenisam, the sgme 28
illustrated herein. in esgential paris 75

| similar {0 the corresponding mechsnism set

out in my other application referred to—that.
is to say, one end of the shaft 25 1s extended
outwardly beyond the head and 1is equipped .
with & bevel gear:wheal 35.
gages two simi _
mounted on & vertical shaft 34, to which mo-
tion is imparted from @ suitable source of
power, as illustrated and deseribed inmy Let-
ters Patent of the United States No. 485,317, 85
dated November 1, 1892, to which reference
may be had. Said wheels 36 and 37arecon-
structed 10 he alternately fixed to and re-
moved from their shaft by means of an infer-
od clutch 38, that is connected with one 90
end of & longitudinal shaft 39 under the con-
tzol of novel pattern mechanism hereinafter -
described. 'The shaft has om its opposite end -
s depending arm 40, that bears upon theup- =
per.end of & lever 4l, resting upon the pe- 95
riphery of a pattern-wheel 42 and being held
thereon by the action of & su itably-disposed
spring. Thuswhen the arm bears upon a low
part of the wheel the clutch is erigaged with
the upper .bevel-gear 35, Which latter there-
upon rotates the shaft: in one diregtion.
| Yhen the arm bears upon 2 high part of the
wheel, the clutch is disengaged from the up- -
per wheel and engaged with the lower wheel,
which latter thereupon rotates the shaft in a
reverse direction, and when the arm bears -
upon & medium part of the wheel the clateh
i3 thrown into its normal or intermediate po-
sitton, in which case ‘it is disengaged from
both wheels and the shait 25 is at rest.
The pattern-wheel 18 loosely mounted on
the outwardly-extending end of a longitudi-
nsal shaft 43, which is supported in the end
‘heads of the main frame. This wheel, in the
| present instance, comprises three parts or
| disks fastened together face to face, theirre-
spective peripheries being formed with rela-
tively-arranged risers and depressions to con-
trol the operation of theseveral clementis en-
aaged thereby, &s below explained. o
On the inner face of the wheel, concentric
therewith, is fixed a ratchet-wheel 44, which
is actuated at predetermined intervals to ad- |
vance the pattern-wheel. Loosely mounted
| on the shaft 43, adjacent tc the raitchel-
wheel, is a sprocket-wheel 49, around whieh
passes & chain 46, whose peculiarly-formed
links determine the governing positions of
the pattern-wheel. This sprocket-wheel bas

 similarly mounted ou the shait 43. Adjacent
to the last-named ratchet-wheel there is fized
on the shaft & disk 48, with an eccemtric - -

groove 49 in the face thereot, to which groove

'35, This wheel en- 8o -
r whesls 36 37, loosely =~

100
10§
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offized théreto a ratchet-wheel 47, which .18 130
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is fitted a block 50 on a pivoted grin 51, where-
by during the rotation of the shaft said arm

will be oscillated. On the upper or free end |

ef the arm is fixed a laterally-exteénding pin
2, upon which are supported two pewls 53
54 which are adapted to engage the teeth of

theratechet-wheels44 47 respeetively It will
be seen thatif the pa wls be engaged with said
vheels the iatter will be mt rmittently ro-

tated during the oscillation of the arm, the
cnaln thus being advanced step by q‘i:ep and
the natiern- Whe 1 being eerre:-‘spendmfrly 1m-
pelled

Projecting from the innerside of the pawl
53 1s a stud 55, which is acted upon by the

‘successive links of the chain at predetermined

intervals to raise said pawl out of action, in
whicii ¢ase the pattern-wheel remains idle
while the chain 1s advanced., Certain links
of the chain are cut away or reduced, to the

end that when such links pass under the stud

the pawl 55 will drop intc engagement with
the ratchet-wheel, and thus effect the ad-
vancement of the pattern-wheel to bring the
desired peripheral portion or portions of the
wheelintc acvion. This being done, the pawl
18 raised anG beld out of action, as before,
until a change in the work isrequired, where-
upon the pewl 53 18 brought into play in the
mannerabove stated. In t‘*ne way the links of
the pattern-chair govern the determinate po-
sitions of the pe Ltern wheel during the suc-
cessive stages of the kanitting opelatlon

The vibrators v sinke=s D are supported in
kerfs in longitudinally-disposed bars 56, ar-
ranged along the opposed edges of the needle-
peds, respectively. Thesebarsare preferably
superimposed on iongitudinally-slotted bars
56%, aflixed to the respective beds, the forward
under poriions ¢f the former bars being re-
cessed or cut away, as at 567, to communicate
with the siots 567 in the bars 56*. Iience any
lint, &e., that may enter the kerfs in the bars
56 will pass through the slotted bars 56 into
and through the throat of the machine in-
stead of lodging within the kerfs and interfer-
ing with the iree action of the sinkers.

The sinkers alternate with the needles, and
they are held normally engaged with the web
by means§ of springs 57, which are inter posed
between the backs of the sinkers individunally
and the backs of the kerfs to which the sink-
ers are fitted. 'These springs are preierably

- shaped similarly to a cotter-pin, the bends or

H0

loops thereotf extending above the tops of the
respective bars 56, to the end that the springs
or any of them may be readily removed from
or applied to the sinkers without disturbing
other parts of the machine. That limb of the
spring which bears against the sinkeris pref-
eraply bent slightly to form a teat, which en-
ters a notch in the sinker, as seen.

The sinkers are vetracted at the proper

times relatively to the knitiing - cams by
means of cams 58, which are connected with
and impelled by the reciprocating cam-car-
riages (hereinafter described) similarly to the

. side of one of the beds.

like parts set out in my pending apnlication
aforesaid.

‘Those sinkerswhich coact with the end nea-
dles under the infinence of the jacks marked
x are moved out of and into action simulita-
neously with said needles, the means for ef-

tecting such epemtlene of the sinkers belng
practically the same &8 provisions for a iike

purpose illustrated and claimed ina pending
application, Seriat No. 514,911, filed by me
June 28, 1894, Said sinkers are rendered in-
active in order to preveni tieir eugagement
with the yarn when the coacting needles are
out of operation.

in the present construction 59 ve epres sents
one of two brackets, which ave fitted fo the
throat of the machine a% the > respective ends
thereof. Hach of the brackatis comprises an
arm 60rising between the needie-beds from an
inclined lug 61, which is bolted fo the under
axfendinginwardly
from this arm is a pin 62, upen which is sup-
ported and guided a lonwlmdmeny movable
head 63, the forward or acting edge of which
is beveled as at 64, Kneircling E;hi: rod in-
termedla,te the outerend of the Izead and the
opposed arm is a spiral spring 65, wiich acts
to force the head normally inward beneatn
the tails of the two sets of end sinkers fortae
purpose of raising said sinkers out of action.
Depending from the head is ar arm 606, the
lower end of which is engaged by a set-screw
67 on a vertical arm 68 rising from the adja-
cent follower.

Yhen the followers are moved inward to
effect the dropping of the ena needies out ef
action, the springs 65 force the respectiive
heads mwaral} simultaneonsly in a manner
to advance the beveled ends thereof beneath
the tails of the sinkers, thereby raising the
latter out of action. When the followers are
retracted or moved outward to effect the rais-
ing of the needles into active pesitien, the
arms on the followers correspondingly retract
the heads and thereby permit the thers t0
become active.
set-screws 67 the positions of the heads in re-
lation to the sinkers and to the respective fol-
lowers may be nicely Getermined.

As a simple and efficient means to hold m
position the needles 1n the respective beds I
mount on the outeredge of cachof the einker-
supporting bars 56 a longitudinal bar or gib

-68, which is provided near its ends with m-

chned slots 69, to which arve fitted suitable
secrew-pins 70 on the bar 56. On one end of
the latter is fastened a flat spring 71, whiekh
bears against the adjacent end of the gib in
a manner to thrust the declining slot-walls
against the pins and thus normaliy depress
the gib. -When it is desired to remove a nee-

dle or needles from the machine, the gib-bar
is pressed longitudinally against the force of

the spring, the slots thusriding upon the pins.

Concerning the knitting - cams and their
supporting perts they are substantially the
same, except in matters of detail, as t  2ov-

By properiy adjusting the
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responding elements de_séribed in .my afore-
mentioned application, Serial No. 517,370,
These cams are mounted on & plate 72, which

is connected with a superposed plate 72° sus- |

tained, as below described, by a hinged sec-
tion 73 of the cam-carriage.
of the plate 72 is recessed to receive the plate

72+ the lateral parts 74 of which are provided

10

- with elongated holes 75, through which pass

the connegting-screws 75%, such holes permit-

" ting to be had the requisite adjustment of

- the lower or cam-bearing plate to determine |

" the throw of the knitting-cams in respect

15

to the needles, and in consequence the ten-.
sion or size of the stitches produced. The

lower portion of the section 73 is hingedly

~ ‘eonnected with the sliding recessed section
- 78 of the earriage by means of a longitudinal

20

gnide-rod 77, which extends through suitably- |

disposed bosses on said sections. Secured o
the lateral flanges of the section 76 are up-

wardly-extending serews 78 78, by which are

freely held the respective ends of a transverse

- plate 79, between which and the heads of the
- screws (or pins} are interposed spiral springs

80. The tendency of these springs is to press
the plaie upon the hinged section, and thus

- to-maintain ssid section, with its knitting-

30

cams, normallyinthe down or active position.
One of the orifices in the plate 78¢"through
which the serew extends, is cut through the
edge of the plate, as at 81, fo the end that the
latter” raay be readily swung on the other

- gerew as a pivot to permit the application of

the hinged section to or its removal from the
slide-section. (See dotfed lines in Fig. 6.)
Extending through the lateral walls of the

section 76 and through a recess or channel 82 |

- 'in the latter is 2 longitudinal slide-bar 83, on

ViXe)

which isabeveled stud 84, that registers, nor-
mally, with a socket 85 in the hinged section.
When the slide-bar is moved in one direc-

~ tion, the stud bears against the under side of

43

the hinged section in & manner fo raise such
sechion and thus throw the camsout of action,
and when the bar is returned the stud enters

the socket and permiits the parts to resume

55

their previous or operative position. The

requisite movements of thé bar are effected

by the usual end stops 86 87, one of which,

88, is moyvable into and out of the path of the

bar at predetermined intervals, the other
stop, 87, being a permanent one. The mov-

able stop is connected with one end of a ver-

tical lever 88, which is eontrolled by the pat-
tern-wheel hercinbefore described.

The plate 722, to which the lower or cam-
bearing plate is secured, is provided with a

“projection 72°, which extends freely through

S0

an opening 73* in the section 73, 80 as to have
some littls play therein longitudinally of the

- needles, to the end that the said cams may be

primarily setor adjusted toeffect the knitting
of a course of comparatively close stitches,
such stitches being desirable at the com-
mencement of eachstocking. Fitted tosoek-

The upper face

4

P A——

8

the ‘épposed portion of the hin ged section are
spiral springs 89, the tendenecy of which is to

advance the former. -

Coacting with the upper edge of the projec-
tion to depress the plate against or to permit
it to be raised by the force of the springs 89

is a longitudinal slide-bar 90, that is fitted to
the upper portion of the hinged section. The

opposed edges of the projection and the bar
are provided with steps 91 92, respectively,
that are so arrangéd inrelation to each other
that the step on the bar'wmay be slid upon or
off the step on the projeétégn by the act, of
reciprocating the bar, therebydepressing the
plate or permitting its elevation, as above
stated. - The movements of the bar are ef-
fected by its impact at certain intervals with
the usual end stops before mentioned. -

The sinker-cam-supporting arm 58 is se-
cured to the projection of the plate 72°%, to the
end that the sinker-cam 58 shall be rendered

active and inactive concertedly with the kait-

fing-cams.

On the under side of the carriage-section
76 are arranged longitudinal cams 93, which
are adapted to engage lugs or projections f
on the jacks during the traverse oi the cam-
carriage, when the jacks areraised or active,
gnd thus obviate any liabilify of such jacks
accidentally dropping while the knitting-
cams are passing over them. .

- Herelofore the cam-carriages have been fix-

edly connected by means of a yokeor saddle,
no provision being made for their relative

adjustment to compensate for wear or for in-

accuracy in fitting. To overcome this defect,

70
15 .
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T adjustably connect the yoke (noted 94) with "

the sliding sections of the carriages;~respec-
tively, as follows: On the sides or fianges of

the two sliding sections are screw-threaded

105

studs 95, respectively, to which are fitted the .

‘respective perforated ends of the yoke, said

studs being equipped with suitable set-nuts
96, whereby the requisite adjustments of the
parts may be effected.- - |

11O

The yoke is connected with and impelled

by a positively-driven crank-wheel 97 on the

vertical shaft 34, asusual. Supported in suit-

able brackets 98 on the end heads is a longi-

affords a guide for the yoke.

115

‘tudinal rod 99, which extends through and o

The yarn-guide mechanism herein em-

ployed differs only in points of detfail from

the corresponding mechanism set out in my -

application, Serial No. 517,970, above alluded

| to, the novel features in this instance resid-
ing more especially in the mechanism for re-

ciprocating the carriers.

designate a pair of parallel bars exfending -

lengthwise of and above the throat of the
machine, and 101 102 designate the yarn-car-
riers mounted on the bars, respectively, and.

adapted to be reciprocated. longitudinally

thereon.. On the inner side of each of the

| carriers is a vertical rod 103, on thé depend- -
ots in the lower edge of the projection 72*and | ing end of which is formed the yarn-guide -

. Referring to Figs. 2, 3, 4, and 13, 100 100*
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head 104, the same beingz disposed directly
above ﬂle medtian line of the machine. The
rod on the carrier’ 201 is reciprocative verti-

«ally, while that on the other carrier is fixed
in pL.Jce by means of a suitable set-screw.
The bar 100 is provided on its inner face with
4 longitudinal groove 105, which extends par-
allel with the edge of the bay, excepting at one
end, where it is inclined upward, as at 106.
Engaged with this groove is a pin or rolier
107 on the inner side of the adjacent rod,
wldell pin ov rolley, following the course of
the groove during thetraverse of the carrier,
is directed upward by the inclined portion of

“the groove in a manner to elevate the rod

and its guide-head. The latteris raised and
maintained abiove the track of the other or
fixed guide-head, so that the heads will not
inter tew with eaeh other, it being understood
that one of the carriers is idle at this end of
the machine, while theotherisactive, the car-
riers being thrown inte and out. of operation
at predetermined intervals.

The arrangementand the operation of p&r‘ts
Just dewu[)e{ are precisely the same as in
AV pending
to. s a means to adjust the roller on the rod
so as to regulate the position of the yarn-guide
head in rvespect to the needles 1 extend the
stud of the roller through an elongated slot
108 in the rod, and secure the stud in place by

means of a nutv 109 thereon, the faceeplate of

the carrier bemng cut away, as at 110, to re-
ceive the nut and permit the requisite Vertle&l
play thereof. (See Figs. 4 and 13.)
Theupper endsof ‘Lhe rods extend abovethe
respective carriers in a mannerto be ergaged
by improved devicesforreciprocating the car-
riers, which devices I shall now describe. On
theinnerside of the yoke-head is an elongated
which the guide-rod 99
Ireely extends. Surrounding this boss is a
sleeve 112,

means of a set-serew 113 extending from the
bossthrough a peripheralslot 1141n thesleeve.
Clamped on this sleeve a suitable distance
apart ave two split collars 115, which are pro-
vided with depending studs 116 These studs
aresorelativelyarranged that they may be dis-
posed to embrace either of the up-projecting
ends of therods onthe yarn-carriers in a man-
ner to reciprocate theengaged carrierin con-
c¢ert with the yoke and the cam-carriages; or
thestuds may bemovedinaplane betweenthe
fwo r0ds, so as to be disengaged entirely there-
from, 1n which latter mgt&nce neither carrier
will beim pelled. Thesplitcollarsare clamped
on thesleeve by meansof set-screws 117 fitted
to lugs on the ends of the respective collars,
so that said collars, or either of them, may be
nicely adjusted on the sleeve. On the outer
or freeend ot thesleevels a similarly-clamped
collar 118, which 1s provided with a depend-
ing ball-shaped lug 119, thatis adapted, dur-
ing the forwardsirokesof theyoke, to engage
a V-shaped cam-head 120 on the opposed end

application last above referred

| which 1s partially rotatable, its-
range of movement being determined by

of the machine and to be moved thereby to

determine the position of the sleeve and 1its
depending lugs in respect to the yarn-carri-

ers.; This head is mounted upoh a horizon-
tally-sliding plate 121, which is connected

with the upper arm of a lever 122 pivoted on
the adjacent end head of the machine, the
lower arm of the lever being provided with a
foot that rests upon the periphery of .the pat-
tern-wheel. The foot is held yieldingly upon
the wheel by means of aspring 123, to the end
that theappropriately-formed surfaces on the
wheel will éontrol the plate, and thus deter-
mine the positions of the cam-head relatively

to the path of the lug 119.
Respecting the yarn-guide heads, 1t will be

| observed that their 10wer ends are e\panded
laterally and oppositely beveled, so as to

travel adjacent to the knittin ﬂ*-needles in the
respective beds, by which construction the
beveled surfaces during the ftraverse of the

‘heads coact with the lateches of the needles to

insure the opening of partially-open latehes
I claim—
1. In a knitting-machine, the combination,
vr1th the needle—bed of the oscill iatory nﬂedle-

supporting jack prowded with a cam-slot
therein, and a support coacting with said

slot, substantially as described.

2. Tn a knitting-machine, the combination,
with the needle-bed, of a series of independ-
ently-movable needle- supportizgejacks pro-
vided with cam-slots thertia, and a rod ex-
tending through said siots, substantmlly as
deserzbed

2. Tnaknitting-machine, the combination,
with the needle-bed, of a series of needle-
supporting jacks therem the same being lon-
gitudinally and vertleallv movable and be-
ing pr ovided with camways, and a fixed rod
coactmg with said camways, substantially as
described.

4, In qkmttmmmac‘hme the combination,
with the needle- bed of a series of mneedle-
supporting jacks therein the same being lon-
gitudinally and vertically movable and belng
provided with camways, & fixed rod coacting
with said camways, and meéans for longitudi-
nally reciprocating sald jacks, substan tially
as described.

5. In a knittin ﬂ*—machme the combination,
with a needl_e-bed prowded with a lonmtudl-
nally-disposed jack-supporting bar therein
of a series of mneedle-supporting jacks con-

tained in said bed, the upperends ot the jacks

resting upon ‘said bar and the lower ends
thereof being provided with camways, a rod
coacting with said camways., and means for
rempmeatmg the jacks, subatantlally as de-
SCI‘I bed.

The combination, with the needle-bed
the jackstherein, the needles, and provisions
whereby.the J&GLS are temporarily sustained
in the raised or the depressed position, of the
follower; the rocking device thereon having
provisions 1o act upon the jacks, means
whereby said follower and rockm g device are

SD._
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intermittently impelled, and means whereby
the latter is rocked during its traverse, sub-

stantml]y as deséribed.
In a knitting-machine, the combination,

W nﬁh the oppomtely -arranged needle-beds, of

osciliatory needle- suppertmﬂ' jacks therem

provided with camways, those of the J&CkS in. |

one bed being the reverse of those in the

other bed, I‘Odb coacting with the satd cam-

Ways 1ospectweh, and means for longitudi-
nally reciprocating the jaeks, substantially
as described. |

8. The combination of the suppor tmfr—
frame, a-ghaft, a follo'ﬁ er thefreon, a 100L1nn-
Seﬁ‘ment having provisions for effecting the
action and inaction of the needles and belnﬂ'
fitted to a guidein thefollower, screw devices
to impel said follower and semnent an oScCli-

latory arm provided with an elong&ted open-

ing thervein, provisions whereby 1t 1s con-
neﬂted with the segment, an eccentric fitted
to said opening, and a s:]mft for the eccentrie,

substantially as deseribed.

0. The combination, with the needle-beds,
the jacks therein, their supporting parts, and
the needles,of the follower, thesegment there-
on provided with means to act upon the jacks
in the respeective beds, means for 1mpelling

said follower and segment, and means tor

oscillating said segment during its traverse,
Subs‘mntmhv as descl iped.

The combination, with the 11eedle beds
the ,]aeks therein, their supporting parts, an
the needles,ol the follower, the segment there-
on provided with means 10 act upon the jacks
in the respective beds, an oscillatory arm on

said follower, provisions whereby the arm 1s
@01111ected vith the segment, means whereby
the follower 1s 1mpelled and means whereby
the arm thereon is oscillated, substantially
as desecribed.
11. InaXknitting-machine,the combination,
with the follower and its supportmﬂ' parts, of

the screw-threaded sieeve on the follower,

the shaft for said sleeve, the gear-nut on the
sleeve, means for holding the nut in place, a
pinion engaged with said nut, the shaft for

the pinion, and means for actuating the shaft,

substantially as described.

12. The combination, with the follower 0S-
cillatoryneedle- eontrollmﬂ' mechanism there-
on, & shaft upon which said follower is SuP-
ported and guided, a screw-threaded sleeve
on the follower, a shaft for said sleeve, a gear-
nut on the sleeve, means for holding the nut
in place, a pinion engaged with smd nut, the

shaft for said pinion, means on the latter

shaft to oscillate the said needle-controlling
mechanism, and means for actuating the
shaft, substantially as described.

15. The combination, with the needle-beds,
the jacks therein, 1he1r supporting parts and
the needles,of the follo wer, the segment there-
onn with means to act upon the jJacks, an o0s-
cillatory arm on-said follower, provisions
whereby it is connected with the segment, the
screw-threaded sleeve on the fOHOW‘Cl the

shaft for said sleeve, the gear-nut on the
sleeve, means for holdm o the nut in place, a
pinion engaged with sald nuf, the shaft for
said pinion, an eccentric on the shaft to 0s-
cillate the said arm, and means for operating
the shaft, subbtantmlly as described.
14,

frame, substantlally as described.
19. The combination,with thesinker: frame.

the vibratory sinkers ther ein, the sinker-cam

and its supporting and oper atm parts, of the

- independent looped springs detachably fitted

to kerfs in the frame rearward of the sinkers
so=as to act upon the sinkers individually,
the looped portions of the springs extending
above the upper side of the frame in rear of
the path traversed by the smkel can, Sub-
stantially as desecribed.

16. The combination, with the needle-beds,

The combination, with the needle-bed, '
of the open or slotted bal thereon, the ankm- |
frame on said bar, and the smkezs in said .

70

8o

their needles, the smkels and their support-

ing parts, of the reeiproeating head fitted. to
the throat of the machine so as to act upon
the sinkers in both beds, and means for oper-
atmo* sald head, substantmlly as described.
"' The eombmatlon with the needle-beds,
t]lell needles, the smkers and theirsupporting
parts, of the reelproeatwe head fitted to the

' throat of the machine so as to act upon the

sinkers in both beds, the bracket-support for

said head, the spring tending fo force the -

head mwmd and means for forcmﬂ' the head

Qo

100

outward agamst the action of the.mrmg, sub- |

stantially as described.
18, Thecombination, with the needle-beds
their needles, the sinkers and their supportmﬂ'

parts, of the I'GClpI'OC&tIVG head fitted to the

throat of the machine so as to act upon the
sinkers in both beds, the follower, means for
impelling the same, and connections between
said follower and the reciprocative head, sub-
stantially as described.

19,
and its needles, of a bar or support on said
bed, a gib-bar connected with said bar by
means of a pin-and-cam-slot eonnection, and
a spring acting upon said gib-bar to eﬁect its
depression, substantially as described.

20. Ina knitting-machine, the combination

of the needle-bed and®its needles, knitting-.

cams, a sectional carriage therefor, one ofthe
sections being arr&nged at the lower portion
of the needle~bed and the other section being
pivotally connected therewith and supportmﬂ'
the knifting-cams, a rod pivotally connecting

said sections and affording a longltudmal

cuide for the carriage, and provisions whereby
the pivoted cam-supporting section is oper-
ated to-throw the cams into and out of actlon

‘substantially as described.

The combination, with the needle-bed -

105
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21. In a knitting-machine, the combmatwn |

of the needle- bed and its needles, knitting-
cams, a sectional carriage therefor, one of the
sectlons being a shde-sectlon and the other

130

section supportlnw the knitting-cams and be-

ing pivotally connected with the slide-section,

————
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a latched spring-actuated plate arranged on
the slide-scction to depress the pivoted sec-
tion -and provisions whereby the latter sec-
tiou is thrown out of action, sibstantially as

described.

29, Tn g knitting-machine, the combination
of the needle-bed and its needles, knitting-
cams, a sectional carriage therefor, one of the

‘sections being arranged at the lower portion

of the needle-bed and the other section being
sivotally connected therewith and supp orting
the knitting-cams, a rod pivotally connecting
said sections and affording a longitudinal
ouide for the carriage, a sinker-cam, means

~whereby it is connected with said pivoted

section, provisions whereby said pivoted see-
tion is operated to throw the cams into and
out of action, together with the sinkers and
their supporting parts, substantially as de-
scribed. | -

93, Inaknitting-machine,the combination,
with the needle-bed, the longitudinally-recip-
rocative needle-supporting jacks therein pro-
vided with upward projections, and the cam-
carriage provided with & cam to coact with
said projections, substantially as described.

24. The combination of the reciprocative
carrier provided with a vertical opening in
the face-plate thereof, the supporting-bar for
said earrier provided with alongitudinal guid-
ing and raising groove therein,; a vertically-
reciprocative rod in said carrier bearing a
yarn-guide head, a pin or roller engaging the

aroove, the stem of which roller extends

through a slot in the rod, and a set-nut on
said stem, substantially as described. .

25. The combination, with the needle-beds,
the needles, the cam-carriers and thelir cams,
of the projecting pins on the carriers, theycke,
and means for adjustably securing its ends
on the pins, substantially as described.

96. The combination, with the needle-beds,
the needles, the cam-carriers and their cams,
of the screw-threaded pins on said carriers,

the yoke having its ends fitted to the pins,
respectively, and the ad] usting-nuts on said
pins, substantially as described.

07 The combination, with the needle-beds,
the needles, the cam-carriers and thelr cams.
of the yoke connecting said carriers, the par-
tially-rotatable sleeve on said yoke, the col-
lars thereon provided with depending lugs, a
reciprocative yarn-carrier, supporting means
therefor, and provisions whereby the sleeve
is actuated at predetermined intervals to en-

gage the lugs with or disengage them from

the carrier, substantially as deseribed.

93 The combination, with the needle-beds,
the needles, the cam-carriers and thelr cams,
of the yoke connecting said carriers, the lon-
oitudinal guide-rod for the voke, said yoke
being provided with a boss or extension, the
sleeve on sald boss or _
on said sleeve provided with depending lugs,

the reciprocative yarn-carriers, supporting
- means therefor, and provisions whereby the

sleeve is actuated at predetermined intervals
to engage the lugs with or disengage them

from the carriers, substantially as described.

99, The combination, with the needle-beds,
the needles, the cam-carriers and their cams,
of the yoke connecting said carriers, the par-
tially-rotatable sleeve on said yoke, thie col-
lars 115 and 188 on the sleeve provided with
depending lugs 116 and 119, respectively, the
veciprocative yarn-carriers mounted above
the respective beds, the reciprocative cam-
head at one end of the machine, and means

for laterally setting said head at predeter-

mined intervals in respect to the path of the

lag 119, substantially as described.

In testimony whereof I have hereunto af-
fixed my signature in the presence of two sub-
seribing witnesses. - p

- JOSEPIH BENNOR.

Witnesses: -

- D. H. HOWES,
H. G. WRIGHT, Jr.
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