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UNITED STATES

PaTenT OFFICE.

JOSEPH BENNOR, OF PHILADELPHIA, PENNSYLVANTIA.

CIRCULAR-KNITTING MACHINE.

SPECIFICATION fofming part of Letters Patent No, 456,372, dated July 21,1891.
Application filed Pebruary 8, 1890, Serial No, 339,633, (No model,)

To all whom it may concern:

Be it known that I, JOSEPH BENNOR, & citi-
zen of the United btdtes residing at the city
and county of Phlladelphla and State of

Pennsylvania, have invented certair new.

and useful Improvements in Circular-Knit-
ting Machines, of which the following is a
full, clear, and exact description, reference
belnv had to the accompanymﬂ* drawings, of
whlch—

Figure 1,Sheet 1, is a general perspeetl\-'e
view of a knitting-machine embodying my
invention, the pattern-chain being partially
represenied by dotted lines. Fig. 2, Sheet 2,
is asectional plan of the main parts of the
machine, the needle-grooves in the dial shown
in dotted and the needles in full lines. Fig.
3, Sheet 3,is anearside elevation of the upper
portlon of the machine, the take-up lever and
adjunets not shown, and t! heface-plate of the

- sprocket-wheel par tly broken away for clearer

25

30

35

40

50

illustration. Fig. 4, Sheet 4, is a transverse
vertical section as on the line 1 2, Fig. 3.
Fig. 5, Sheet 5, is a partial 10]]0"ltlldlnd.1 Vertl-
cal section as on the line 3 4 Fig. 2, there
being shown exterior parts not appearing in
Fig. ! and the pattern-chain being omitted.
Fig. 6, Sheet 6, is a similar section as on the
line 56, Fig. 2. Fig. 7, Sheet 7,is a sectional
plan of the forward end of the machine, the
needle-operating cams, the dial-plate, and its
supporting parts being omitted in order to
expose parts otherwise concealed. TFig. §,
Sheet 8, is a partial plan of the dial and ad-
junets, showing their relative positions dur-
ing the knitting of a flat-fashioned selvaged
web, the reciprocating cam-carriage having
completed its first stroke and about to be re-
versed or moved in the direetion of the adja-~
cent arrow. -This carriage during its first
stroke is represented by the dotted lines. Fig.
9isa partialfrontendelevationof themachine,
the needle supporting and actuating parts
being shown in the relative positions illus-
trated in Fig. 8. TFigs. 10, 10% and 10° Sheet
9, are views of the needle-operating cams,
showing the switch-cam in the respective po-
sitions which it is caused to assume at cer-
tain stages of the knitting operation, as here-
inafter explained. Fig. 11, Sheet 10, is a
transverse vertical section through the mid-
dle of the depressed dial section, the sinker-

| actuating mechanism, and adjoining parts,

an outpressed needle being represented in
said dial-section. Figs. 12 and 12* are like
views taken through the dial-section and its
flanged bearing-plate on a line extending
through the supporting feet or studs, said
section being shown in the raised and de-
pressed posmons respectively. Figs.13,13%,
and 13% Sheet 11, are partial planb of the
flanged dldl bearmo plate, showing the mov-
able supporting- sewments and the hOI‘lZOIltd;l
lever for moving the same-in the respective
positions Whlch they are periodically caused
1o assume, as hereinafter specified. The ra-
dial dotted lines represent the movable dial-
sections, and the points where the black lines
intersect the segments indicate the positions
occupied by the respective supporting-feet of
sald sections. - Fig. 14, Sheet 12,is a separate
view of the 1ockmof level and lts supporting
and operating part the full lines showing
the position of the lever when the stud
on the end thereof is retracted and disen-
gaged from the cam-grooves, and the dotted
lines showing the positions which the lever is
caused to successively assume when the stud
is projected and engaged with said grooves.
Fig. 15 is an end view of the same. Fig. 16
is a similar view, the stud on the end of the
rocking lever being projected. Figs. 16* and
16" are details of the lower end of the rock-
ing lever. Fig.17, Sheet13,is a reverse plan
of the dial-plate demched clearly showing
the supporting-feet of the movable seetlons
Fig. 18 is a front side elevation of the sinker-
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yhndel the dial, its supporting-plate, and |,

adjuncts, the ﬂanoe of said plate being partly
broken away in order to expose the movable
dial-sections, one of which isshown depressed.
Fig. 19 is a detail of the vertically-movable
cam-plate and immediate connections for con-
trolling the switch-cam mechanism. Tig. 20,
Sheet 14, is an elevation of the belt- Shlftln“‘
mechamsm
rod and its slotted bracket-head. TIig. 21%is
a detail of the lateh-guard. Fig. 22, Sheet
15, illustrates the sw1teh cam- controlhnw shoe
in the several positions which it is caused to
assume. Fig. 23 is a separate view of said
shoe. Fig.
throngh the cam-carriage and adjuncts, the
switeh-cam being locked in its normal or cen-
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TFig. 21'shows the studded drop- :

I00

24 is a transverse vertical section
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tral position. Fig. 25, Sheet 16, is a broken
plan of a modification of the invention, parts
unnecessary to theunderstanding thereof be-
ing omitted. TFig. 26, Sheet 17,15 atransverse
vertical section as on the line 7 8, Fig. 25,
the central retracting spring-actunated pin
and the supporting-pin of the movable dial-
section for the sake of clearer illustration be-
ing brought forward or in the line through
which the section is taken.
tail of the device for controlling the position
of the sinker cam-ring. Fig. 27, Sheet 16, is
a broken elevation of a part of the movable
dial-section supporting and operating parts,
showing the rocking lever and the eams for
actuating the same. Fig. 28, Sheet 18,1s an
outline plan of alternative mechanism for
successively moving the outpressed needles
into the path of the knitting-cams, which
cams are shown in dotted lines. Fig. 29,
Sheet 19, is a detail of said mechanism, illus-
trating its action upon the needles. Iig. 30
is an enlarged section as on the line 9 10,
Fig. 20. Tig. 31 is a detail hereinafter re-
ferred to. Fig. 32, Sheet 20,is a plan of an
ordinary circular knitter embodying a modi-
fied form of the invention. Fig. 35 is a lon-
gitudinal vertical section through the same,
parts being shown in elevation. I'ig. 34,
Sheet 21, is a transverse vertical section as
on the line 11 12, Fig. 33, the needle and cam
eylinders not shown. Fig. 35, Sheet 22, is a
broken plan of another modification used in
connection with an ordinary circular knitter.
Fig. 36 is a full vertical section as on the line
13 14, Fig. 85. Fig. 37 is a partial section
showing the position of the parts when a se-
ries of needles is thrown out of action with
the cams. TFig. 38 shows a slight change in
the mode of connecting the needles with the
reciprocating segment. Fig. 39, Sheet 23, is
a vertical section of a modification in which
two sets of knitting-camsand two sets of nee-
dles are employed. Tig. 40 is a plan of the
same. TFig. 41 is a face view of the knitting-
cams and their supporting-bracket, the dot-
ted lines representing needles in engagement
with the upper set of cams. TFig. 42 is a de-
tail of the switch-cam and its connections used
in this duplex cam and needle machine. Fig.
43 is a sectional detail of a spring-controlled
coupling-pin hereinafter described.

This invention relates to that general ciass
of knitting-machines in which a circular row
or series of needles is actuated by suitable
cam mechanism.

The main, though not the exclusive, pur-
pose of the invention is to adapt machines of
this class to the knitting of aweb having one
part thereof tubular or seamless and the other
part flat, fashioned, and selvaged, said web
being more especially designed for use as a
stocking-leg blank, as will duly appear.

The nature, construction, and operation of
the invention will be hereinafter fully de-
scribed, and the matter considered new will
be pointed out in the claims.

Fig. 26 1is a de-.

456,372

Referring to the annexed drawings, particu-
larly to Figs. 1 to 24, both inclusive, A rep-
resents the supporting-frame comprising a
standard «/, a top plate ¢* and a forward in-
ternally-flanged ring «?, the whole being firmly
bolted together.

B is an annulus, which is rotatably sup-
ported upon shoulders within the ring a®
This annulus is bevel-toothed on its under
edge and gears with a lower bevel-wheel ¢,
which is keyed on a horizontal shaft C, said
shaft being mounted within hangers or brack-
ets ot ¢, depending from thering a? to which
they are securely bolted.

D is a hollow eylinder, which is mounted
centrally within the ring «? being firmly
screwed or otherwise secured tothe flange af.
(See Fig. 5.) Upon the top of this cylinder
is fixed an external ring or plate E, which is
provided with a surrounding.vertical flange
e’, and sustained upon this flanged plate is:
dial-plate ¥, which is provided on its upper
surface with equidistant radial guideways f#,
within which the needles are mounted. The
needle-heels project above these ways. Rest-
ing upon the dial-plate, so as to engage the
projecting needle-heels, are the needle-oper-
ating cams G, which are of peculiar construe-
tion, as hereinafter explained. They are ar-
ranged npon the under side of a plate g, which
isadjustably supported upon the vertical limb
g’ of a bracket ¢?, that is firmly bolted to and
rotatable with the toothed annulus B. This
brackeb and plate constitute the cam-carriage
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and will be hereinafter collectively referred .

to as such. Extending radially inward from
the cam-bearing plate ¢ is an arm 7, upon
whose inner or free end an ordinary yarn
guide or conductor H is supported with proper
reference to the plane of the needle-hooks.

From the foregoing it will be seen that when
the shaft Cis properly turned the bevel-wheel
thereon will rotate the toothed annulus, and
therewith the cam-carviage, whereupon the
knitting-cams during their traverse will act
upon the projecting needle-heels in their path
and radially reciprocate the same. The yarn-
guide will conduet the yarn to the needles,
and upon each revolution of the cams a cir-
cular course of stitches will be knit.

In the periphery of the cylinder D is a se-
ries of equidistant vertical grooves or ways d’,
which are equal in numnber to and alternate
with those in the dial-plate. Within these
grooves or ways (' are contained vertically-
movable sinkers I, whose heels 4 enter a
groove or channel ¢, formed in and around
the inner side of a ring <%, which loosely sur-
rounds the e¢ylinder and is supported by and
upon a ring 4, interposed between the eylin-
der and the annulus. This interposed ring
rests upon set-screws ¢°, which work in and
through the flange of the exteriorringa® The
sinker-ring <® is connected with and rotated
by the toothed annulus, as will be presently
deseribed. By properly manipulating the
screws 4 the rings ¢t 4% and therewith the sink-

1I1C
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ers, may be nicely adjusted vertically. Ver-
tical displacement of the sinker-ring is pre-
vented by aring <%, which rests thereupon and
isheld in place by means of screw-posts *, de-
pending from the plate E into perforations ¢
in said rings’. (See Figs.9 and 11.) Before
the set-screws ¢* are manipulated, as just de-
scribed, the screws 2 are correspondingly ad-
justed. :

The groove or channel 2 in the cam-ring is
interrupted by a U-shaped offset 4°, Fig. 5, at
or about the point where the needles are re-
tracted by the knitting-cams while completing
the stitches, whereby at this point the sinker-
hooks will be moved upward, so as to free the
yarn and permit the needles to act thereupon,
after which said hooks will be depressed in
order to sink and hold down the stitches thus
formed. The sinker-cam and the knitting-
cams are so timed relatively that this action of
the sinkers will be repeated durng the forma-
tion of each stitch in every successive course
of the web. This web will of course be tubu-
lar; but in order to adapt the machine to the
knitting of - a flat selvaged web I in some in-
stances make the dial-plate F in three radial
sections—a large or main section fand two
smaller sections f’ f2. The dimensions of
each of the latter are such that the projecting
heels of the needles contained therein will oc-
cupy a line or space equal to or greater than
theactual width of the knitting-cams. These
sections f”/ f? are vertically movable, as here-
inafter described, so that either may be de-
pressed in order to throw the heels of the
needles therein below the path or horizontal
plane of the said cams, whereby if the latter
be bruught over one of the sections thus de-
pressed the direction of movement of the
camsmay thereupon bereversed.  Asa means
by which these sections may be alternately
raised and lowered automatically during the
reciprocation of the eams, so that said cams
during each stroke thereof shall make a trav-
erse sufficient to take in and operate all the
needles in the dial-plate, I have devised mech-

anism of thefollowing-described construction,

reference being had more particularly to the
figures on Sheets 10, 11, and 13 of the draw-
ings.

F’F” are two segmental bars, which are con-
fined and movable within concentric grooves
or guideways /%, formed in the upper side of
the ring or plate E. The tops of these bars
are flush with the upper surface of the latter
and are provided at suitable points with de-
pressions or cavities f* The under sides of
the sections f’ f? are inclined upward from
their inner ends and are provided at proper
points with small feet or studs f%, which rest
upon the bars I, respectively. The relation
of these feet to the cavities in said bars is
such that when the latter are properly moved
the feet of one section will enter the adjacent
cavities and said section Dbe thereupon low-
ered, while the feet of the other section will
remain supported upon the tops of the bars;

and, again, when the movement of the bars
is continued the feet of the depressed sec-
tion will be raised upon the bars, while those
of the other section will register with the cavi-

ties and said last-mentioned section be there- .

upon lowered. If the bars be returned to
their first or normal condition, both sections
will be supported in the raised position.

In order that the feet of the movable sec-
tions shall positively enter the cavities I
when in line vertically therewith, I provide
each of said sections with a headed pin or
serew f9, which extends down through an ap-
erture /', Fig. 11, in the plate E,and I inter-
pose a strong compression-spring 1'% between
the pin-head and the bottom of said plate.
On the upper surface of the latter, near the
adjacent ends of the bars F’ and intersect-
ing the guide-grooves 1%, is a recess, within
which is pivoted, at a point ¥ midway be-
tween said bars,a small horizontal lever f7,
whose arms engage with notches f2in the tops
of the bars. On the sideof a vertical plate or
bracket f9 which depends from the under
side of the ring «® just in front of the bevel-
wheel ¢, is pivoted a vertical lever F2, whose
upper arm projects through aslotin the plate
E and is provided with a vertical noteh or re-
cess £ into which extends the inner end of
the leverf”. Thus, obviously, the actof rock-
ing the lever F? will oscillate the horizontal

lever f7, and the latter in turn will reciprocate-

the bars upon which the feet of the movable
dial-sections are supported. )

The lower arm of lever F? has on its end
a'boss or head f!, through which extends a
pin /% ~Oneend of this pin projects through
a slot f*.in the plate f*and is provided with
a knob or handle f*, and its other end is pro-
vided with a stud f*, which is normally pro-
jected beyond the head by meansa flat spring

S, one of whose ends is screwed or otherwise -

secured to the plate f°, while its other end is
bifurcated and engages a notch in the knob
S The pin f* is also provided with a stud
/¥, and the slot in the bracket has an offset
J'7 at or near one end thereof, whereby when
the stud is brought opposite the offset the

pin may be retracted against the action of
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the spring, so as to draw the stud £ wholly

into the head and thestud /' into and through
the offset /1%, whereupon if the lever F? be
moved laterally sufficiently to throw thestud
beyond said offset the parts will be held thus
retracted. Centrally on the inner side of the
bevel-gear ¢ is cast or secured a boss, which
is provided with two concentric grooves F3 F+
therein, the continuity of each of which is
broken at a-point F? where they cross each
other and intercommunicate, as clearly pic-

tured in Figs. 5 and 14. When the stud f1

is retracted within the boss or head f and
the latter drawn outward or to the right to
the end of the slot f*,the upper arm of lever
F? will be thrown backward, and, acting upon
the lever 7, will move the bars F” into the
relative positions shown in Fig. 18—that is
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to say, all the cavities therein will be out of
engagement with the feet of the movable sec-
tions, and both of the latter will thus be sup-
ported upon the topsof the barsin the raised
position. The points «, where the black ra-
dial lines intersect said bars, are those at
which ‘the feet are disposed, as aforemen-
tioned. WWhen, however, the head f! is re-
turned to'the offset end of the slot f*, the
stud will be free and the spring f* will there-
upon force the pin outward, and consequently
project the stud, as hereinbefore described.
Such movement of the head f!! will throw the

upper end of the lever forward and, perforce,.

through the action of the lever /7, will move
the bars F’ into the position shown in Fig.
18%—that is to say, the cavities toward one
end of the bars will be brought in line radi-
ally with each other and Delow the feet of
the adjacent section /7, which latter will there-
upon be depressed, as above explained. The
feet of the other section f? will remain sup-
ported upon the tops of the bars I/, in that
during this movement the adjacent cavities
will not havebeen brouglht below said feet, as
shown in said Fig. 18", The disposition of the
grooves F? F* is such that when the stud f*
is projected, as above explained, it will enter
the inner groove %, When the section j” is
depressed, as just explained, the bevel-wheel
¢ is rotated either manually by means of a
erank-handle C’, Fig. 1, on the end of its
shaft or automatically by mechanism which
will be duly described. The grooves I* I
are so timed that during the revolution of the
wheel ¢ the intersecting or cam portion I?
will impinge against the stud f* and deflect
the latter into the outer groove F4, thereupon
throwing the vertical lever into the interme-
diate position. This lever, through the ac-
tion of the lever f7, will move the bars B’
into the positions shown in Fig. 13*—that is
to say, the cavities will be removed from the
feet of the section 7/, while the opposite cavi-
ties will be moved below the feet of the other
section 72, thus effecting the depression of the
latter section and the elevation of the sec-
tion /. The cams are turned upon the dial-
plate till they arrive above the depressed sec-
tion, whereupon the direction of movement
of the wheel ¢, as also, consequently, that of
the cams, is reversed. During the reverse
stroke of the cams the intersecting portion
of the grooves will again impinge against the
stud £ and direct the latter into the inner
groove I%, thus reversing the positiong of the
sections, as before described—that is to say,
the section f? will beraised, while the scction
77 will be depressed. Likewiseboth sections
will be raised and lowered alternately in suc-
cession during the reciprocation of the knit-
ting-cams.

By the above-described construction it will
be apparent that during each stroke of the
cams all the needles in the dial-plate will be
actuated thereby, and the result of the con-
tinued operation will be a flat selvaged knit-

ted web, possessing in each course as many
stitehes as there are needles in said plate.

In order that the sinker-cam ¢’ shall be
thrown into proper relative time with the
knitting-cams upon each stroke of the latter
during their reciprocation, I cut in the pe-
riphery of the ring @ at suitable inlervals
grooves or recesses ¢, into each of which ex-
tends a bar or bolt 71, which is mounted upon
and carried by the toothed annulus. The
width of each groove is so much greater than
that of the engaging bar or bolt that when
the movementof the annulusis reversed there
will oceur, before the bar impinges against
the opposite edge of said groove, an interval
or lost motion sufficient to time the respective
cams.

It will e observed that il the bars or bolts
i1t were rigidly fixed upon the annulus their
path would be obstracted by the upper arm
of the vertical lever % In order, therefore,
that the bars or bolts during their rotation
will successively recede and clear this lever-
arm at the proper time or times, I mount the
former loosely within guide-brackets %2, fixed
on the top of the annulus, and I provide the
under side of each of the bars with a small
friction-roller 2%, I'ig. 11, which extends into
and rides within an eccentric groove %,
formed in the upper surface of the ring 7.
The eccentricity of this groove is such that
the bars ' as they successively approach
the arm of the lever I? will be retracted sui-
ficiently to clear the latter, whereupon as the
annalas revolves the said bars will be moved
back into engagement with the notches in the
sinker cam-ring, asclearly illustratedin Fig.7.

In order that the cams may be automati-
cally reciprocated, as above described, I pro-
vide mechanism of thefollowing construetion:

J, Figs. 1and 20, isa shaft, which is mounted
in bearings near the base of the standard o’
and is driven from some suitable source of
power. IKeyed upon this shaft is a pulley 5/,
which is connected with and communicates
motion to an upper pulley j° by means of a
belt 7%, Fig. 1. The stud 7% upon which this
latter pulley is. fixed, is journaled within a
bracket 7 rising from the top plate of the
supportling-frame, and upon the inuner end of
said stud is borne a pinion j7, which gears
with a spur-wheel 78 mounted on a lower stud

7% which latter stud projects ontward from a

depending bracket or hanger 5. Pivoted on
the inner side of this spur-wheel is a block or
crank-wrist 51, which extends into and works
within the vertical slot 7 of a “Cross” trav-
ersing frame J’, whereby the latter will he
reciprocated when the spur-wheel isrevolved.
The rear member of this frame is supported
and guided in its movement by means of a
block 4%, which extends from the side of
bracket 7' into a horizontal slot 7 within said
frame. The forward member j* of the frame
is also slotted horizontally, and through the
same freely passes the shaft C. Upon this for-
ward member is formed or secured a toothed
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rack j'% whose teeth engage with those of a
pinion j%, loosely mounted on said shaft.

When the driving-shaft J is actuated, con-,

tinuous circular motion will be communieated
therefrom through the intermediate connec-
tions to the spur-wheel, which wheel, by the
action of the pivoted block within the verti:
calslot j1in the traversing frame, willin turn
impart a reciprocating rectilinear motion to
said frame, and the rack on the forward end
of the latter will thereupon impart to the pin-
ion j'7 a reciprocating circular motion. Now
it will be evident that if this pinion be held
fast on the shaft ¢ said shaft will be corre-
spondingly reciprocated, and the gear on the
end thereof will impart a similar motion to
the annulus and perforce to the cam-carriage.
As a means whereby this pinion may be
locked upon its shaft C when desired, I
mount upon the latter a longitudinally-mov-
able sleeve j'% which is guided in its longi-
tudinal movement upon the shaft andis made
to turn therewith by means of a spline or
feather j%, which projects from said shaft into
a groove cut in thesleeve. Surrounding this
sleeve is a circumferential groove 7%, into
which extend pivoted studs or blocks 72,
borne on the arms of a yoke-piece /2, that is
pivoted on the bracket-arm 7®and provided
with an operating-handle /. On the inper
end of the sleeve is a tooth or projection 5%,
and on the adjacent face of the pinion j is
a socket j%. Thus if the yoke-handle be

drawn outward the depending arms will move.

the sleeve inward or toward the pinion,and
the tooth on said sleeve thereupon register-
ing with the socket in the face of the pinion
will effectually lock the latter upon its shaft.
On this shaft, near its outer end, is loosely
mounted a pulley K, which is belted with a
pulley %/, fast on the driving-shaft J. The
inner boss or hub of this pulley K is provided
with a projecting tooth or teeth %2 Figs. 4
and 7, and the opposite face of the longitudi-
nally-movable sleeve is likewise provided
with a tooth or teeth %3 whereby when said
sleeveis thrown out of engagement with the
pinion j'7 its tooth or teeth may be brought
into engagement with that or those of the
pulley K, which latter will thereupon con-
tinnously rotate the shaft (, and, as before
explained, operate the knitting mechanism
to produce a tubular web. When the sleeve
or clutch-gsleeve is . moved midway between
the pulley K and the pinion jV, as seen in Fig.
7, the shaft will be free and proper motion
may be communicated thereto by the act of
turning the crank-handle ¢/, if desired

The needle-operating cams are of 'such con-
struction that by the reciprocation thereof a
flat-fashioned selvaged wely may be knit, if
necessary, either separately or in conjunec-
tion with the tubular web, which construe-
tion is as follows: :

1 indicates the V-shaped depressing-cam, 2
the side or stitch cams, and 3 the return or
elevating cams, the whole comprising the

knitting-camns and being of usual form, rela-
tive arrangement, and operation. The outer
edges of the cams 8 are inclined or rounded,
as seen, and lying adjacent to the forward or
inner point of each of the same is a cam 4,
which is likewise mounted upon the plate g.
The inner ends of the cams 4 are oppositely
inelined, and at a point 5* midway between
the same is pivoted an arm 5, which carries
on its inner end a “switch-cam” 6, so called.
The body of this switch-cam is semicirenlar, or
nearly so,and is provided with a narrow round-
ed headorprojection 7,thusforming thelateral
shoulders or corners 8. This cam 6 is so dis-
posed tbat when the arm 5 is in its normal or
central position the shoulders 8 will lie at

o
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points within the adjacent edges of the cams - -

4, and when the arm is-rocked or oscillated
said shoulders will be brought alternately in
line with or below said adjacent edges, re-
spectively. (See Figs. 10, 10% and 10°.) The
head 7 always extends inward slightly be-
vond the points of the cams 4. Tt will be seen
that if before the reciprocation of the cam-
carriage the needles or a portion thereof
within the movable dial-sections be pushed
outward—i. e, toward the flange of plate E,
as illustrated in Fig. 8—so that the needle-
heels will be out of the path of the knitting-
cams and beyond the line or path of the for-

‘ward edge of the leading cam 3, the latter

cam during its traverse on the first or raised
dial-section will pass over and above the nee-
dle-heels, which heels will thereupon ride
upon the npper edge of the adjacent cam 4
and be guided thereby toward the body of
the switch-cam. Now if this switch-cam bein
its normal position,as represented in Fig. 10,
it will pass over these needle-heels, and the
latter will escape through the.groove or way
between the following eams 3 4, and thus not
be acterld upon by the knitting-cams, while if
the switeh-can as it advances upon the raised

-section be in the ineclined position shown in

Fig. 10* the leading shoulder thereon will
pass below the first opposed needle-heel, and
the cam-head 7, abufting against the same,
will by the resistance of the needle be thrust
backward—that is, into the position shown in
Fig.10°>—thus leaving a gap or space through
which the remaining outpressed needles with-
in the dial-section will escape during the on-
ward progressofthecams. Thisneedleagainst
which the cam-head abuts will be directed
by the latter to and in line with the advanc-
ing inner edge of the rear cam 3, which edge,
impinging against the needle-heel, will gnide
the same up into the path traversed by the
knitting-cams. When the cams have cleared
the needles within the raised dial-section and
advanced above the depressed section, the
stroke of the cams may be reversed, as above
described. Upon the reverse stroke of the
cams the needle just mentioned as having
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mined intervals shall be caused to assume the
proper positions during the reciprocation of
the cam-carriage, I mount upon the periph-
ery of the flange ¢, just below the needle-
operating cams, a segmental frietion-shoe L.
This shoe is sustained upon and in close con-
tacet with the flange by means of lugs or teats
I and is faced with leather PP or like mate-
rial, so as to “Dbite” the flange as much as
possible. It is provided on its upper edge
with a central stud **, which projects into a
slot 9 in the outer end of the arm 5, and on
its lower edge with a V-shaped notch or re-
cess I, with which engages a pin or stud F, ex-
tending from a vertically-movable plunger
confined within the bracket-arm ¢’. When
the plunger is in its up position, the pin
thereon will engage the apex or central point
of the recess, and thus rigidly hold the shoe
in place, which latter, through its connection
with the arm 3, will maintain the switch-cam
in the normalor intermediateposition. When,
however, the plunger is in the down position,
the pin will be disengaged from the recess,
and the shoe thereupon being free within cer-
tain Hmits will drag during the movement of
the cam - earriage, and, aceording to the di-
rection of such movement, will throw the
switeh-cam into either of the positions repre-
sented in Figs. 10* or10°. The plunger is held
in the up position by means of a stud 7
which plays within a holein the bracket-arm
¢’, and is norwally pressed inward against
said plunger, being borne on the free end of
a flat spring P, which is secured to the inner
face of arm ¢’. (See Figs. 6 and 7.) Extend-
ing through said arm in line with the spring
is an aperture [, in which is contained apin
14, whose inner end bears against the face of
the spring and whose outer end projects
slightly beyond the outer side of the arm g'.
Thus if this projected pin be pushed inward
it will force outward the spring , and con-
sequently the stud I, thereby releasing the
plunger ¢ and permitting it to drop. To aid
the descent of the plunger, I sometimes inter-
pose a small compression-spring I** between
the head of the former and the inner side of
the cam-bearing plate g. To move this pro-
jeeting pin automatically at the proper time
or times during the movement of the cam-
carriage, I pivot at a point Z on a transverse
rib or bracket «f risingfrom the frame-plate
¢? just back of the annulus B, a lever '
whose inner end is pivotally conneected with
a vertically-movable plate {, which is guided
is an offset or recess [ formed within said
rib or bracket. On the top of this plate is
borne a horizontal plate ', with projecting
forward corners %, which intersect the path
of the projecting pin-head ' when the hori-
zontal plate is moved into line horizontally
with the latter, whereupon said head during
its movement will impinge against the op-
posed corner and be pressed inward thereby
with the effect mentioned.

On the outer end of the lever ¥®is a head
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1, which rides upon the links of a pattern-
chain M, being held thereupon by means of a
flat spring 1Y, which is so secured to the
bracket-piece ® as to bear upon and depress
the free arm of the lever. In this instance
the pattern-chain comprises a series m of al-
ternate medium and low links,which governs
the formation of the flat-fashioned web, a se-
ries m’ of low links, whieh determines the
length of the tubular web, and at each end of
the two series an intermediate high link m?
whose office, through suitable stop mechan-
ism, is to arrest the motion of the machine
upon the completion of each of said webs, as
will be hereinafter described. (See Fig. 3.)
On the stud or shaft of the sprocket-wheel M’,
which earries this chain, is a ratchet-wheel m?,
with whose teeth engages a pawl mf, which is
pivoted on the end of a lever mi’. The ful-
cram or pivot pin mf of this lever extends
freely through the bracket ¢! and carries on
its opposite end a depending arm i’ The
pawl is held normally in engagement with
said ratchet-teeth by means of a retracting-
spring m¢%, which is secured to the pawl and
to an arm or bracket m?, depending from the
supporting-frame. Upon theshaft Cis mount-
ed a cam m, which isadapted by the rotation
of said shaft to bear against and expel the
arm a7, the lever m® and perforce the pawl
thereupon being raised and the latter moving
the ratchet-wheel and its shaft the distance
of one tooth. A like movement will of course
be imparted to the sprocket-wheel, which
wheel in turn will move the pattern-chain a
distance of half a link. (SeeTigs. 4,5, and 6.)

As the pattern-chain should be moved an
equal distance during each stroke of the re-
ciprocating cam-carriage, and as more than a
complete revolution of the shaft C is required
to effect such stroke, owing to the additional
onward movement of the cam-carriage after
it has made a fall traverse of the dial-plate,
it is necessary, in order to compensate for the
additional movement or fractional revolution
of the shaft, that upon the reversal thereof
the cam m1°shall not he immediately actuated.
Hence I mount said cam loosely upon the
shaft C and actuate it therefrom by means
of a pin m!, projecting from the shaft into
and through a proportionate slot or slots m'
in said cam, asseen in Fig. 6. If this cam were
positively fixed upon its shaft, the ratchet-
and-pawl devices would be twice actuated
during each stroke of the cam-carriage while
reciprocating instead of once only, which
double action would disconcert the pattern
mechanism.

When the lever-head I*® rides upon the me-
dium links of the pattern-chain, the plate (!¢
will be moved into the path of the projecting
pin I, and, acting upon the same, will release
the plunger. The latter will thereupon drop

and unlock the shoe I, and as the cam-car-
riage revolves said shoe will drag, and thus
forwardly cant or tip the switch-cam, as here-
inbefore explained.

This eam will be thrown
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back by the first outpressed needle in the
raised dial-section, and said needle will there-
upon-be thrown up into the path of the knit-
ting-cams, the remaining outpressed needles
within said section escaping through the gap
formed by such back movement of the switch-
cam, as previously deseribed. Before the re-
versal of the stroke of the cam-carriage after
it has cleared the needles within the raised
dial-section it is necessary that the shoe be
returned to and locked in its first or central
position in order to throw the switech-cam
into the fixed or inactive position, Fig. 10, s0
that the outpressed needles in the raised dial-
section will not be acted upon thereby dur-
ing the back-stroke of the cams. It will be
obvious that if the shoe were not so returned
and locked it would, upon the reversal of the
carriage, move the switch-cam forward or into
the position shown in Fig. 10°, and said cam
would thereupon act upon the first opposed
needle-heel. As ameans, therefore, to return
and lock this shoe at the proper time, I pro-
vide the lower end of the plunger * with a

block or head /°, and upon the forward end
-of the annulus a® I mount.a segmental plate

L’. This plate has cam -slots 2 therein,
through which pass serews [, which project
from the end of the annulus and maintain
the plate in an inclined position—that is,
with one of its ends projecting upward or
above the top of the annulus and the other
end downward or flush with the top of the
annulus. The slots i are so shaped that
upon pressure being applied to the raised end
of the plate the latter will be moved into an
oppositely-inclined position—that is to say.
the raised end will be moved downward, while
the low end will be moved upward. (See Fig.
9.) During the forward stroke of the cam-
carriage, (dotted arrow, Fig. 8,) if the opposed
end of the plate be elevated, as shown by the
dotted lines in Fig. 9, the plunger-block * will
impingeagainst the same and move it onward,
and thus throw the plate into the oppositely-
inclined position represented by the full lines
in said figure, whereupon the plunger-block
will ride upon the edge of said plate and be
raised thereby,and thelateral plunger-pin in
its upward movement willimpinge againstone
side of the V-recess in the shoe and move the
shoe into the central position. = (See Fig. 22.)
The spring-pressed pin I will keep the plun-
ger elevated, and the lateral pin P will thus
lock the shoe and perforce the switech-cam in
the central or intermediate position. During
the reverse stroke of the cam-carriage the out-

pressed needles within the raised dial-section |

will escape the action of the knitting-cams, as
above explained; but the upthrown needle,
as also all the needles within the fixed dial-

~ section, will be engaged and operated by said

65

cams.
inpressed by the projecting plate I'f, (see Fig.
2,) and, the plunger thereupon dropping, the
shoe will be free. Said shoe will drag and

throw the switch-cam into the position shown

The plunger-releasing pin ! will be.

in Fig. 10°>—that is, with its leading shoulder
at or below the edge of the adjacent cam 4.
Before the stroke is completed the position
of the movable sections will be changed, as
before described, and as the cams ride upon
the raised dial-section the needles will be act-

uated thereby in the same manner as were’

those in the other section during the forward
stroke of the cams—that is to say, the first
outpressed needle will be thrown up into the
path of the knitting-cams, while the remain-
ing needles will escape. The depressed plun-
ger-head will strike against the opposed raised
end of the plate and actnate and be actuated
Dby the-same in the same manner as during
the preceding stroke. By this construection
it will be seen that if the plate I'® be held in
the path of the plunger-releasing pin and the
reciprocation of the cam-carriage be con-
tinued the outpressed needles in the mov-
able dial-sections will be regularly and singly
thrown into action with the knitting-cams.
Thus the courses of stitches knit by the ma-
chine will widen and producea flat-fashioned
selvaged web. In ordér, however, that the
outpressed.needles shall be actuated during
alternate reciprocations (instead of success-
ive strokes) of the cam-carriage, so as to
widen two -successive courses of stitches at
opposite ends, and then to knit two courses

_without . widening, and then to widen two

courses, and so on, the alternate low links are
provided in the pattern-chain. I here re-
mark that by the term “reciprocation” here-

in is meant a group of two strokes of the

cam-carriage. ~ These links when brought be-
low the lever-head {8 permit thelatter to drop
or to be depressed, thereby throwingthe plate
' up out of the path of the plunger-releasing
pin, whereupon during the reciprocation of
the cam-carriage the shoe and the switch-
cam will remain locked in the intermediate
position, and said eam will pass idly over
the outpressed needles in the raised dial-
section. During the next reciprocation of
the cam - carriage a following medium link
will be brought under the lever- head and
the plate will be thrown again into the path
traversed by the projecting plunger-pin with
the effect before described, and so alter-
nately alow and medium link will be brought
under the lever-head until all the outpressed
needles have been acted upon by the knit-
ting-cams, whereupon the following high link
will be brought under said head and the plate
' be fully depressed. As above mentioned,
the pattern-chain is moved a distance of half
a link upon each stroke of the cam-earriage,
or, in other words, a distance of a whole link
upon each reciprocation of the carriage.
Hence the needles toward the sides of the
opposite sections f f’ are thrown into action
during the alternate reciprocations of said
carriage. The plate {1 is connected with a
suitable stop mechanism of such construetion
that when the plate is thus depressed the

stop mechanism will be actuated and thereby
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arrest the motion of the machine. Said stop
mechanism is of the following deseription:

N N’ represent the fast and loose pulleys,
respectively, which are mounted upon the
shaft Jin the usual manner, and are adapted
successively to receive adriving-belt N3 Figs.
1 and 20, which is impelled from some suit-
able source of power. '

n is a vertical shifting lever, which is ful-
crnmed atn’ upon thestandard ¢’. Itslower
arm is pivotally connected with a sliding rod
n?, which is transversely mounted within
bracket arms or lugs #° that are firmly se-
cured to the standard.” On one end of this
rod is borne the shifting frame %, through
which the driving-belt passes. The opposite
end of this rod is headed, and interposed be-
tween the head and the adjacent bracket-lug
is a spiral spring »?, which acts to expel the
rod, and thus move the shifting frame below
the loose pulley N’. When, however, the up-
per arm of the leveris thrown in the direc-
tion of the adjacent arrow, Fig. 20, the rod »?
will be moved inward or toward the pulleys
against the stress of tltespring, and the shift-
er-frame 7t will thus be brought below the
fast pulley, as seen in Fig. 2. In thisway the
driving-belt may be transferred from the fast
to the loose pulley, and the converse.

In order to maintain the belt upon the fast
pulley, I make in the inner side of the upper
arm of lever n at a point just above the top
of the plate a? a notch or recess %, and with-
in a bracket n", firmly bolted upon said plate,
I mount a stem %, whose outer end is formed
with a bevel-face tooth n®, which tooth is kept
normally projected beyond the end of the
bracket 7 and in the path of the recessed
arm by means of a confined spiral spring n',
which bears against the inner end of the
bracket and against an opposite shoulder
upon the stem. (See Fig. 5.) When the le-
ver is moved laterally, as described, its up-
per arm will abut against the opposed bevel-
face of the tooth and thereupon force the lat-
ter inward against the action of the spring
n1%; but the instant the recess is in line with
the tooth the spring will project the tooth
into said recess, and thereby lock the shitting
lever in the active position.

Rising from the inner end of the stem 7°
isatriangularfinger N3, Fig. 5, which isguided
within a slot n'' in the inner upper side of
the bracket n’. The apex of this finger is
in line vertically with a slot n'* within the
plate I, so that when said plate is fully de-
pressed, as hereinbefore described, the op-
posed edge of the slot will impinge against
the forward or inclined edge of the finger,
and, retracting the latter, will withdraw the
tooth from the noteh or recess within the le-
ver-arm, whereupon said arm witl be auto-
matically returned to its back or normal po-
sition by the action of the spring upon the
rod 22, with which the lower arm of said le-
ver is connected, thus through the shifter-
frame transferring the belt from the fast to
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the loose pulley and arresting the motion of
the machine.

As a means whereby the stop mechanism
shall be actuated in the event of the yarn
breaking or terminating during the knitting
operation, I pivot in and between lugs n',
formed on the bracket n', a crank-lever nY,
whose inner or inclined arm bears against
the inclined edge of the finger N* and whose
other or horizontal arm is in line with a ver-
tieal drop-rod O, which is guided within
brackets or arms o’ 0% extending rearwardly
from a post o, that rises upward from the
frame-plate ¢ Rod O hasthereon a stud o?,
which registers with a bayonet-joint 0% formed
in the head of the lower bracket 0% On the
upper end of said rod is a laterally-extend-
ing arm o°, above which projects the weighted
arm o of a take-up lever thatis pivoted upon
one end of a eross-bar o fixed on the post o’
Secured on or to the top of the latter is an
arm o', provided on its under side with yarn-
guide hooks or eyes 0'%.  On the ends ot the
cross-bar ¢f are similar hooks or eyes o'',and
on a lower bar 02 or extension of the arm o’
are ordinary friction-disks o', with guide-
hooks 0. (See Fig.1.) When the machine
is in operative condition, the drop-rod stud
rests within the horizontal offset of the bayo-
net-joint, as shown in Fig. £1, thus support-
ing the drop-rod above the horizontal arm of
the crank-levern, Fig. 5. The yarnor thread
passes from the bobbin or bobbins P, Fig. 1,
up through eyes or guide-holes in thearmo’,
thence through the eyes in the top arm o' and
the eross-bar oS, thence through the hooks
o and between thefriction-disks, thence over
a hook o on the forward end of the take-up
lever, and thence to the yarn-conductor. Dur-
ing the running of the machine the tension of
the yarn will depress the hooked arm of the
lever, and thus raise the weighted arm there-
of; but the instant the tension is released by
the breaking or the ending of the yarn the
weighted arm of the take-up lever will drop
and, striking the side of the arm of, will turn
inward the latter, and therewith the drop-rod.
The stnd will be released from the offset,and
the rod will thereupon drop npon and depress
the opposed arm of the crank-lever n't whose
other arm will force out the triangular finger
N3, and therewith the toothed spring-con-
trolled stem n% thus releasing the shifting
lever, as and for the purpose hereinbefore
described.

When the machineis automatically stopped
upon the completion of the widening opera-
tion, as previously stated, the stud f** will be
in engagement with the inner cam-groove T,
The operator may thereupon retract said stud
and throw the vertical rock-lever I? back-
ward, which action through the intermediate
mechanism will raise both the movable dial-
sections and lock them in the raised position,
as hereinbefore deseribed. Nowif the sleeve
or cluteh 7% be thrown out of engagement
with the pinion j'7 and into engagement with
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the pulley KX and the belt be shifted from the
loose to the fast pulley the shaft C will be
continuously rotated, and theseries m’ of low
links will be successively advanced under the
head of thelever{®. Theknitting-cams willbe
continuously revolved, and the result of the
operation will be a tubular web, whose length

.will be determined by the number of low

links m’. When the following high link is
brought under the lever-head ['% the plate I**
will be fully depressed and the machine will
be stopped, as before explained.

The web in its entirety as knit by the fore-
going-desceribed mechanism will comprise a
flat-fashioned selvaged section and a tubular
or seamless section and is particularly adapt-
ed for use as a stocking-leg blank.. When so
used, the éourse of stitches at the narrow or
free end of theflatsection will be picked upon
the hooks of an ordinary circular-knitting
machine—such, for example, as the “Bran-
son "—and the ankle, heel, foot, and toe por-
tions of the stocking will be knit thereby in
the usual manner. The edges of the flatsec-
tion will be united by sewing, and the upper
end of the tubular section will be hemmed in
the usual way.

When thestocking-leg blank has been knit,
the operation may be again and again re-
peated, thus producing a series of connected
blanks, which may be cut apart or separated
when desired. At the outsetof the repeated
operation, however, it is necessary, before
pressing back the movable dial-section nee-
dles, that the stitches be removed therefrom
and that their latchesbeopened. A good way
to cast off the stitches is to push the needles
radially inward and then retract the same.
When the needles are pushed inward, their
stitches will bear against and throw back the
latches and then surround the shanks of the
needles, and when the needles are retracted
the stiteches will close the latches and escape
over the same, as will be clearly understood
by a knitting artisan. By means of an ordi-
nary latch-picking hook the latches may then
be opened or thrown back.

Immediately before commencing the opera-
tion of knitting the flat-fashioned web—that
is, before outpressing the needles within the
movable dial-sections—I sometimes by pref-

erence knit a circular course of loose loops,

which not only serves as a guide or line of
demarkation for the proper cutting apart of
the leg-blanks, but facilitates the trausfer-
ence of the web unto the needles of an ordi-
nary circular knitter for the purpose above
stated.

That the knitting-cams may be readily ad-
justed at will, in order that loose or tight
stitches may be knit in the web,T mount the
rear extension of the cam-bearing plate ¢
within a recess ¢° formed in the top of the
bracket-arm ¢’,and elongate the screw-slot ¢,
through which loosely passes the holding-
screw ¢°. -The cam-plate is thus movable ra-
dially, but it is protected against lateral and

vertical displacement. On thé outer end of
the plate ¢ is a depending yoke or notehed
lug ‘g% Figs. 3 and 24, which embraces the
neck ¢7 of a set-screw ¢%, adapted to work in
the end of the arm ¢*
properly turned the cam-plate with the cams
thereon will be moved inward or outward ra-
dially, and in accordance with such adjust-
ment the needles will be more or less retract-
ed by the knitting-cams during their action,
thereby forming relatively loose or tight
stitches. In order that the degree of adjast-
ment of the cams may be accurately deter-
mined, I fix on the endof the plate g a gradu-
ated dial g*-and provide the screw ¢® with an
index or pointer g%, adapted to traverse and
register upon said dial when the said screw
is turned. .
The aforementioned loose course of stitches
immediately preceding the fashioning opera-
tion is effected by first slightly retracting the
knitting-cams by the proper manipulation of
the set-screw, and then by a turn of the
crank-handle revolving the cam - carriage.
The cams are thereupon moved to their former
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Thus if the screw be -
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or normal position, the movable dial-section

needles are outpressed, the cluteh is thrown
into engagement with the pinion 5% and the
belt is transferred from the loose to the fast
pulley with the effect before stated.

Let into the sections of the dial-plate is a
segmental ring Q, which is detachably se-
cured in place by meansof set-nuts ¢’, work-
ing on screw-pins ¢ thatare fixed to the dial-
sections and extend up through the respect-
ive segments of the ring, as shown.
funetion of this ring is to hold down and to
prevent jumping of the reciprocating needles.
It also acts as a stop or gage for the inpressed
needles during the casting off of the stitches

95
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or loops at the outset of the fashioning oper- *

ation, as shown by the dotted lines in Fig:12.
By unscrewing the nuts ¢’ the segments will

I10o

be released, and the needles may thereupon

be removed and others substituted therefor,
as oceasion may require.

Obviously if an open latch of an outpressed
needle be accidentally closed such needle,
when acted upon by the knitting-cams, will
fail to hook the yarn. Toremedy this defect
I provide what I term a “lateh-guard.” It

turned ends ¢!, pivoted within sockets ¢ near
the ends of the main or stationary segment of
the ring Q,so as. to span the movable sections
immediately above the open latches. (See
Figs. 2, 8,11, and 21*.) q¢° are small spring-
plates, which are secured to the ring Q so as
to bear upon the inturned ends of the wire ¢?.
Before the needles with the open latches are
outpressed the latch-guard is raised orswung
open, in which condition it is held by the bear-
ing aetion upon its pivots of the spring-plates
¢’ or, in other words, the points of these piv-
ots, when the latch-guard is raised, act as
cams to fake against the opposed spring-

‘plates. Hence to raise the guard the depress-

-consists of a curved wire ¢%, provided with in- -
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ing action of the spring-plates upon the piv-
ots mnst be overcome. When such needles
are outpressed, the guard is restored to its
former or operative position, being likewise
there maintained by the spring-plates.

T here remark that the flat section of the
web may be gradually narrowed instead of
widened, in which case the series of movable
dial-section needles should not be outpressed
ab the commencement of the operation; but
during each successive or alternate stroke of
the ecam-carriage the stitches should be suc-
cessively transferred by the operator from the
inner or end needles in each section to the
adjacent needles therein, each needle as the
stiteh is removed therefrom beingoutpressed.
The removal and transference of each stitch
would have to be effected by hand, and would,
therefore, be a slow and tiresome operation
compared with the mechanical widening pro-
cess hereinbefore described.

In Figs. 25, 26, 26°, and 27 I have shown a
modification of essential features of the in-
vention. In this constraction thetoothed an-
nulus B is fixed firmly to the sinker-and dial
bearing cylinder, while the cam-supporting
bracket g?is bolted upon the stationary frame-
plate. The relative positions of the camsand
the dial-plate are the same as in the first-de-
seribed construction; but instead of the cams,
as in that construetion, being revolved around
the stationary dial-plate upon motion being
imparted to the annulus the operation will be
reversed—that is to say, the eylinder D, with
the dial-plate, will be revolved, while the po-
sition of the needle-operating cams will re-
main unchanged. The action of the cams
upon the needles will be the same in both
constructions.

The sinkers during their rotation will be
likewise actuated by the grooved cam-ring 2%,
which ring is supported by and upon the in-
ner edge of the flange portion af of the ring
@?, and is maintained in place by means of an
arm properly supported by the flange a® and
extending into a recess in the wall of the
cam-ring. This recess is wider than the arm,
as seen in TFig. 26% so that there will be a
movement of the cam-ring when the motion
of the cylinder D is reversed in order to
throw the sinker-cam into proper time with
the knitting-cams, as before explained with
regard to the previous construction. The
flanged supporting-ring a® extends up to the
under side of the dial-supporting plate and
is provided with a lateral slot 10, concentric
with the axis of the vertical rocking-lever F=,
Projecting from the upper arm-of the latter
into said slot is a pin 10% upon which are
centrally supported two arms 11, which are
pivoted at their opposite ends within a chan-
nel or recess 12, formed concentrically in the
upper edge of thering ¢®. The movable dial-
sections f’ f? are supported upon pins 13,
which are freely contained within vertical
holes in the plate E and rest upon the upper
edge of ring ¢*. The disposition of the sup-
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porting-pins 13 is such that during the revo-
lution of the dial they will ride upon the arms
11, respectively. Thus if said arms be alter-
nately raised and lowered during the recip-
rocation of the dial the movable sections will
be correspondingly actuated when their sap-
porting-pins ride upon the oscillating arms.
To effect such movement of the arms 11 their
lower edges are provided with notches 14,
Fig. 27, which are out of line transversely,
but are above the path of the pin 10 upon the
rocking lever, so that when thelatter is moved
to and fro by the cams F® F* during the re-
ciprocation thereof said pin will alternately
coincide with the respective notches, and as
a consequence the arms will be raised and
lowered successively. I remark that when
the arms 11 are in their elevated position the
upper edges thereof are in line with the up-
per surface of the ring a*—that is, the recess
12 is only of sufficient length to contain said
arms. The mechanism by which the shaft C
is operated has not been illustrated in this
construction, as it is or may be identical in

all respects with that shown and deseribed’

in connection with the other or first construe-
tion.

The plunger 5, whose pin I’ governs the
positions of the shoe L and the switch-cam 6,
is reciprocated at the proper stages of the
knitting operation by the pivoted lever %,
The forward arm of this lever is connected
with a stud 15; projecting from the plunger
through a slot 16 in the supporting-bracket,
and the rear or headed arm of the lever rides
upon the links of the pattern-chain M, being
held thereupon, asin the former instance, by
the spring (. A step-by-step movement is
imparted to this chain by means of cam and
pawl-and-ratchet mechanism,.similar to that
hereinbefore described, and as the medium
and low links advance below the lever-head
the lever will be oscillated, thus moving the
plunger-pin into and out of engagement with
the switch-cam-controlling shoe 1. The op-

.eration of the switch-cam upon the outpressed

needles within the movable dial-sections is
the same as in the first-described construe-
tion—that is, it successively moves said nee-
dles into position to be acted upon by the
knitting-cams. The shoe L is provided with
additional teats orlugs 17, which take against
the sides of the bracket during the recipro-
cation of the dial-plate, and thus limit the
movement of the shoe. Instead, however, of
using the switch-cam and its operating de-
vices in this constiuection wherein the dial-
plate revolves, I sometimes dispense with said
cam, &c., and use for a like purpose mechan-
ism of the following description, reference
being had to Figs. 28 to 31, both inclusive.
18 18 represent two segmental arms, which
are supported upon the upper edge of the
surrounding flange on the dial-bearing plate
E. These arms have each a lower rib 19,
which registers with a guide groove or way
formed in said flange. The inner corners of
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thie forward ends of these arms are oppositely
beveled or inclined, as seen, and normally oc-
cupy the positions shown in Fig. 28—that is,
in contact with the first outpressed needles
in the movable dial-sections, respectively.
Thus if either of said corners be moved for-

ward—. e., in the direction of the adjacent

arrow-heads v—it will impinge against the
contiguous needle-heel and move it inward
into position to be acted upon by the knit-
ting-cams. These cams are represented in
dotted outline in Fig. 28. In order to impart
a properstep-by-step movement to these arms
during the reciprocation of the dial, so that
the outpressed needlss therein will be moved
successively inward at proper intervals, T
provide the outer edges of the said arms with
ratchet-teeth 20, with which engage pawls 21.
Each of these pawls is pivoted upon a post or
stud 22, projecting upward from a plunger
23, which plays within a radial recess within
thedial-bearing plate E. The plunger is kept
normally projected by means of aspiral spring
24, which 'is interposed between the end of
the recess and that of the plunger, as seen
most clearly in Fig. 30. The pawl is held
normally in engagement with the ratchet-
teeth by means of a flat spring 25, which is
so secured to a lug 26, extending laterally
from the post 22, as to bear against the pawl
and force it inward.

It will be apparent that if one of the plun-
gers 23 be pushed inward the pawl connected
therewith will move the engaged ratchet-arm
4 distance of one tooth, and that when said
plunger is released the spring 24 will return

.it to itsout or normal position,and thus move

the pawl into engagement with the following
tooth for a succeeding operation. The plun-
gers are actuated during the reciprocation of
the dial in the same manner as the plunger-
releasing pin is operated in the first-described
construction—that is to say, by the bevel-cor-
nered plate I', mounted upon the inner end
of the chain-oscillated lever[®® and adapted
to be thrown into and out of the path of the
plungers at certain intervals, as previously
stated. ' ’

The beveled or working ends of the arms
18 are offset or cut away on opposite sides, as
seen in Fig. 28, so that they will overlap, Fig.

31, as they approach each other, and thus act

upon the last outpressed needles within the
dial-sections.
_ Before the commencement of each fashion-
ing operation the arms 18 should be moved
back to their first or normal position. .

It will be obvious that if the rotatable

- bracket-arm g’ in the first-described construc-
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tion be provided with inprojecting corners,
as represented by the broken lines [0 on the
fixed bracket-arm in Fig. 28, the ratchet-nee-
dle-inpressing mechanism just recited could
be readily substituted for.the switch-cam de-

viees shown and described in econnection with .

the first-mentioned construction, in that dur-
ing the rotation of the bracket-arm the pro-

jecting eorners would successively impinge
against and depress the plungers, as and for
the purpose above specified.

In Figs. 32, 33,and 34 I have shown certain
features of the invention as embodied in a
circular-knitting machine of that well-known
type wherein a cam-¢ylinderis rotated around
a vertically -grooved needle-cylinder, my aim
being to enable such machines to knit a flat
selvaged web having as many stitches in each
course thereof as there are needles within
the needle-cylinder. To do thisitis required
to reverse the movement of the cam-cylinder
after each complete actual revolution thereof,
and in order so to reciprocate said cylinder it

11
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1s necessary that adjacent sections or series

of needles, each occupying a space equal to
or greater than the actual width of the knit-
ting-cams, be alternately in suecession thrown
out of and into action with the cams. Auto-
matically to effect this movement of the two
series of needles I make the same with elon-
gated shanks 27, which projeet some distance
below the bottom of the eylinder.. Aboveand
below each series of needles are segments 28
29, respectively, which aresupported upon the
endsof a vertically-movable rod 30, extending
through a post 31, rising from the bed-plate
of the machine. The posts 31 have Iateral

lugs 32, between which is supported a cross- -

bar 33, provided near its ends with cam-slots
34, into which extend from the rods 30 studs
or pins 35. These studs or pins extend
through vertical guide-slots 36 in the posts 31.
One of the cam-slots 34 has two oppositely-
inclined ways—that is, it is A-shaped—while
the other slot has one inclined way and a
lower horizontal way or extension, this in-
clined way being parallel and in line with
the like way on the double-inclined slot; as
seen. Normally the pin on one of the posts
engages the lower portion of the inner way
of the first-named slot, and the pin on the
opposite post engages the end of the hori-
zontal way of the other cam-slot. The con-

.struction and relative arrangement of the

segments are such that when the pins are en-
gaged in this manner the upper segments 28
are in the same horizontal plane, while the
lower segments 29 are similarly disposed in
a lower plane, these planes being out of the
paths traversed by the respective needles in
their usual knitting operation. - When the
bar is moved in the direction indicated by
the arrow 1* a distance equal to the length
of the horizontal way in the left cam-slot, the
post  and its connections . adjacent to said
slot are unacted upon, while the inner way
of the other cam-slot forces up the pin on
the opposite post, thus elevating the latter
and its segments 28 29. The lower segment
29, in its upward movement, abuts against
the shanks of the opposed series of needles
and. raises the latter sufficiently to throw
their heels above or out of action with the
knitting-cams. Continuing the movement
this post is depressed, its upper segment im-
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pinging against the tops of the idle ncedles
and returning the latter to their first or active
position. Duuring this continued movement
of the bar the other post with its segments is
raised by the action of the inclined way of
the appropriate cam-slot, thereby throwing
the other series of needles out of action with
the knitting-cams. Reversing the movement
of the bar a distance commensurate with the
throw of the inclined way last mentioned the
posts with their segments are thrown into
the previous-acting positions—that is, one
set of needles is thrown into action while the
other set is thrown out of action. Again,
correspondingly reversing the throw of the
bar the conditions of the segments and the
respective sets or series of needles are re-
versed. Tt is to be remembered that it is
only the inclined way of the left-hand cam-
slot and the oppositely-inclined or left-ob-
lique way of the other slot that operate to
reciprocate alternately the posts and their
segments, the right-oblique way of the latter
slot and the horizontal way of the other slot
being brought into play only when it is de-
sired tothrow all the segments out of action—
that is, into their first-described position, as
represented in Fig. 34 of the drawings. In
order to reciprocate the bar as just described,
I pivot thereto the upper arm of the rocking
lever F? which is adapted to be actuated by
the cam-grooves I F* upon thebevel-wheel c.
The shaft upon which this wheel is mounted
may be rotated by a crank-handle or by suit-
able power mechanism. The construetion
and operation of the rocking lever and its
actuating devices are identical with those of
the like parts in the dial-machines hereinbe-
fore described, and therefore require no fur-
ther description.

In Figs. 35,36, and 87 T have shown a modi-
fication of the devices just referred to foral-
ternately throwing into and out of action in
suceession the two series of long-shank nee-
dles in an ordinary circular knitter. Thebar
33 in this alternative counstruction is con-
nected with and reciprocated by the rocking
lever, as in the other construction; but the
cam-slots 34 extend vertically through said
bar instead of horizontally. Kngaging with
each of these slots is a pinorstud fast on the
endof aradialarm 37, which extends through
guide-brackets 38 and carries on its inner
end a segment 39. - Each segment has a se-
ries of vertical holes therein, through which
extend the elongated shanks of the needles,
and the gnideways for the latter in the nee-
dle-cylinder are inclined inwardly toward
their lower ends, as seen. Thus when the
bar is reciprocated its cam-slots will success-
ively move in and out the arms 37, and there-
with the segments, which latter will alter-
nately throw the respective series of needles
connected therewith into and out of engage-
ment with the knitting-cams, (See Fig. 37.)

As seen in Fig. 38, instead of perforating
thesegments andextendingthe needle-shanks
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through the same, I sometimes form in the

upper surface of each of the segments a groove

or channel 40, into which extends a series of
vertically-channeled” plates mounted within
the needle-grooves. Theneedle-shanks work
within these plates when actuated by the
knitting-cams; but when the arms 37 are re-
ciprocated said plates are moved in and out
in order to engage and disengage the needles
and cams. By this construection liability of
springing or bending of the needle-shanks
during their horizontal movementis obviated.

In Figs. 39 to 43, both inclusive, I have
shown a modification wherein the cams are
moved into and out of engagement with the
needles in the vertical cylinder. In thiscon-
struction the needle-cylinder is secured to
and revoluble with the toothed annulus B,
which is driven by the bevel-wheel on the
shaft C. There are two sets of needles in
this eylinder, one set R being mounted in
one half of the periphery and the second set
R’ in the other half. The shanks of the two
sets of needles are the same length. Each
needle is provided with out-projecting lugs—
one 41 at its lower end and the other 42 on
the body of the shank. The lugs 42 on one

set of needles R are higher than the likelugs
on the other set R’. (See Fig. 39.) Rising

upward from the bed-plate adjacent to the
needle-cylinder is a bracket 43, which is pro-
vided with two transverse guideways 44 there-
in, in each of which is mounted a block 45,
which bears on its inner or forward end a set
of knitting-cams G’ of usual construction.
The blocks may be pushed inward, so that the
knitting-cams shall lie near to or against the
needle-cylinder, and may then be locked or
clamped in such position by the turning of
set-screws 45* which ave arranged in the side
of the bracket in line with theadjacent edges
of the blocks, respectively. The relation of
the two sets of knitting-cams is sueh that
during the rotation of theneedle-cylinderthe
lugs 42 on the needles R will engage the up-
per cams, while the light lugs on the other nee-
dles R’ will engage the lower cams. Thus both
sets of needles will be successively operated
by the cams, and if the yarn be thereupon
delivered to said needles through the gunide
I a tubular knit fabric will be produced. By
the above constructionit will be evident that
if the lower set of cams be thrown out of the
path traversed by the lugs 42 of the needles
R/, after acting thereupon, and the cylinder
be revolved till the lugs 42 of the other set of
needles R then actuated by the upper cams
have all cleared or passed the latter, the di-
rection of movement of the eylinder may be
reversed; that if these latter cams be held in
the active position they will again act upon
the lugs42 of the needles R during thereverse
movement of the needle-cylinder; that mean-
while if the lower cams be thrown into the
active position they will act upon the lugs of
the needles R’ as the latter move past said
cams, and that if during the action of the
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lower cams the upper cams be thrown into
the idle position the direction of movement
of the cylinder may be again reversed when
the lugs 42 have cleared or have heen acted
upoun by said lower ecams. Thus if both sets
of knitting-cams be released by the proper
turning of the set-screws, and then be alter-
nately thrown into and out of action with the
respective needle-lugs 42, and the needle-cyl-
inder be reciprocated, there will be knit a
flat selvaged web possessing in each course
thereof as many stitches as there are needles
in the cylinder.

In order automatically to move the cams,
as and for the purpose just deseribed, I pro-
vide the outer ends of the blocks 45 with ex-
tensions 47, to which are adapted to be piv-
oted the upper arms of vertical levers F®, re-
spectively. The lower arms of these levers
are connected by means of pins 48 with suit-
ably-shaped cam-grooves F®, formed in the
cireumference of asleeve 49, which is mounted
upon the shaft C. This cam-sleeve is con-
nected with the shaft by means of a pin 50,
passing through a slot or recess 51 in the end
of the sleeve, so that the latter will have some
lost motion on the shaft when the direction of

.movement of the shaft is reversed, the object

being 1o keep the cam-groovesin proper time
with the knitting-cams.

The upper arms of the levers F* are piv-
otally connected with the block extensions
by means of spring-pressed pins 52, which
may be retracted at will in order to release
the blocks. These pins extend through re-
cesses 53, formed in the heads of the arms,
respectively, and are each held normally pro-
jected by means of a spring 54, interposed
between the wall of the recess and a collar 55
on the pin. The latter is provided with an
exterior head or knob 56, which has a stud
57 on itsinnerside. Thisstud, when the pin
is projected, registers with a hole in the side
of the arm and is of such length that if the
pin be withdrawn from the block extension
the stud will be released, whereupon if said
pin be slightly turned, so as to move the stud
laterally beyond the hole, said stud will bear
against the side of the arm and keep the pin
retracted. _ )

In order to adapt the duplex cam and nee-
dle mechanism just described tothe knitting
of a flat-fashioned web, T extend through the
bracket 43, near its base, a shaft 60, which
bears on its inner end the switch-cam 6 and
on its outer end a head 6%, with a V-shaped
recess in its upper edge, with which recess is
adapted to engage a pin on the forward end
of the lever I, In construction and opera-
tion this lever is similar to the lever shown
in TFig. 25, its position being likewise con-
trolled by the chain-links, On about the mid-
dle of this shaft, within a recess 61 formed in
thebracket, is secured a leather-faced shoe L?,
which is held in frictional contact with the
edge of the annulus by means of a small
spring 6, interposed between the shoe and

13
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"the wall of the recess. \Vhen the forweu"d
arm.of the lever is depressed, the lever-pin
will enter the V-recess in the head 6* and.

thus move the latter and the parts connected

therewith into the relative positions shown
" in Figs. 39 and 42 and there lock the same—

70

that is, so that the switch-camn will occupy

the intermediate or.idle position; but when
said arm is raised the pin will be removed
from the recess, and, said head and adjuncts
being free, the annulus during its movement
will slightly turn the shoe, and consequently
cant or tip the switech-cam. During the
reciprocation of the annulus said cam will,
of course, be alternately oppositely canted.
Now it will be seen that if two adjacent se-
ries of needles, as ad be, Fig. 40, one series in
each set R R’, be fully depressed, so as to
throw their butts or lugs 41 below the plane

of the switch-cam and their lugs 42 below the -

planes of thie respective knitting-cams, said
butts or lugs 42 will be successively moved
into the planes of said cams during the re:
ciprocation of the eylinder in the same man-
ner; substantially, as were the outpressed
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needles 'in the first-deseribed construction. .

The result in both cases is identical—to wit,
a gradual widening of the flat fabric being
knit. :

The relation of the knitting-cams and the
other parts shounld be such that the needles
will be moved upward when their respective
cams are in the out or idle position, and the
needle-heels when depressed should lie just
below the base-lines of the respective knit-
ting-cams.

The shaft C may be reciprocated manually
orautomatically, asin the other constructions
hereinbefore described.

Having thus described my invention, I
claim as new and wish to secure by Letters
Patent

1. The combination, with a circular needle-

carrier, a cirealar row of needles therein ar-.

ranged in independentsets orseries,and knit-
ting-cams adapted normally to engage and
actuate said needles, the cam-engaging por-
tions of the needles in each setor series oceu-
pying a line or space not less than the actual
width of the knitting-cams, of a mechanism
whereby at the completion of each stroke of
the knitting devices the cams are prevented
from engaging the needles of the initial set
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or series of needles in the stroke, thus per- .

mitting of a reversal of the direction of move-
ment of the knitting devices, substantially as
described. :

2. In a knitting-machine, the combination,
with the needle-carrier, the circular row or
series of needles therein, and the knitting-
cams adapted to engage and actuate said nee-
dles, of provisions whereby two adjacent se-
ries of needles, each series equal to or greater
than the actual width of the knitting-cams,
are alternately moved into and out of action
during the knitting operation to permit the
reversal of the motion of the operating mech-
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‘anism upon the formation of each successive

course of stitches, substantially as described.

3. In a knitting-machine, the combination,
with the needle-carrier, its needles, and the
knitting-cams, said carrier having two recip-
rocating sections, each of which is adapted to
contain a series of needles whose projecting
heels oceupy aspace or line equal to or greater
than the actual width of the knitting-cams,
of provisions whereby said sections are alter-
nately reciprocated during.the knitting op-
eration in order to throw the seriesof needles
therein successively into and out of action to
permit the reversal of the motion of the op-
erating mechanism upon the formation of
each successive course of stitches, substan-
tially as described.

4. In a knitting-machine, the combination,
with the needle-carrier, its needles, and the
knitting-cams, of means for independently
supporting two adjacent series of said nee-
dles, each series equal to or greater than the
actual width of the knitting-cams, a rocking
lever, provisions for connecting the same
with the independent needle-supports, and
mechanism adapted to actuate the said rock-
ing lever to reciprocate successively the nee-
dle-supports, substantially as described.

5. In a knitting-machine, the ecombination,
with the needle-carrier, its needles, and the
knitting-cams, of means for independently
supporting two adjacent series of said nee-
dles, each series equal to or greater than the
actual width of the knitting-cams, a rocking
lever, provisions for connecting the same with
the independent needle-supports, a driving-
shaft, and a cam or cams operated thereby
and adapted to actuate the said rocking le-
ver to reciprocate successively the independ-
ent needle - supports, substantially as de-
seribed.

6. In a knitting-machine, the combination,
with the dial, its needles, and the knitting-
cams, said dial having two reciprocating sec-
tions, each of which is adapted to contain a
series of needles whose projecting heels oc-
cupy aline or space equal to or greater than
the actual width of said cams, of devicesforin-
dependently supporting said sections, a rock-
ing lever, provisions for connecting the same
with said devices, and mechanisin adapted to
actuate the said rocking lever, whereby the
reciprocating sections are raised and lowered
alternately to throw the needles therein into
and out of operative condition, substantially
as described.

7. In a knitting-machine, the combination,
with the dial, its needles, and the knitting-
cams, said dial having two reciprocating sec-
tions, each of which is adapted to contain a
series of needles whose projecting heels oc-
cupy a line or space equal to or greater than
the actual width of said cams, of the recip-
rocating bars supported below said sections
and adapted to maintain thesame normally in
a raised position, the horizontal lever engag-
ing said hars, and therocking lever connected
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with said horizontal lever, said bars and sec-
tions being provided with feet and cavities
adapted to be engaged and disengaged alter-
nately by the action of said rocking lever,
substantially as described.

8. In a knitting-machine, the combination,
with the dial, its needles, and the knitting-
cams, said dial having two reciprocating sec-
tions, each of which is adapted to contain a
series of needles whose projecting heels oc-
cupy a line or space equal to or greater than
the actual width of said cams, of the recip-
rocating bars supported below said sections
and adapted to maintain the same normally
in a raised position, the horizontal lever en-
gaging said bars, the rocking lever connected
with said horizontallever, and the cam mech-
anism adapted to operate the said rockingle-
ver, said bars and sections provided with feet
and cavities adapted fo be engaged and dis-
engaged alternately by the action of said
rocking lever, together with the headed pins
or screws depending from said sections and
the interposed compression springs, substan-
tially as described.

9. In a knitting-machine, the combination
of the needle-carrier, its needles, the knitting
cams, the shaft C, geared with the knitting
mechanism and adapted to operate the same,
the pinion and means for connecting it to
said shaft, the rack meshing with said pinion,
the traversing frame supporting said rack,
and the mechanism for reciprocating said
frame, together with provisions whereby two
adjacent series of needles, each series equal
to or greater than the actual width of the
knitting-cams, are alternately movedintoand
out: of action during the reciprocation of said
frame, substantially as described.

10. In aknitting-machine,the combination,

with the dial, its needles, and the knifting-
cams, said dial having two reciprocating sec-
tions, each of which is adapted to contain a
series of needles whose projecting heels oc-
cupy a line or space equal to or greater than
the actual width of said cams, of the recipro-
cating bars supported below said sections and
adapted to maintain the same normally in a
raised position,the horizontal lever engaging
said bars, the rocking lever connected with
said horizontal lever, the double-grooved cam
adapted to operatethesaidrocking lever,said
bars and sections provided with feetand cavi-
ties adapted to be engaged and disengaged
alternately by the action of said rocking
lever, the shaft C, geared with the knitting
mechanism and adapted to operate the same,
the pinion and means for connecting it to
said shaft,the rack meshing with said pinion,
the traversing frame supporting said rack,
and the mechanism for reciprocating said
frame, substantially as described.

11. In a knitting-machine, the combination
of the dial, its needles, and the knitting-cams,
said dial having two vertically-movable sec-
tions adapted each to contain a series of nee-
dles whose projecting heels occupy a line or
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space equal to or greater than the actual width
of said cams, the vertical rocking lever, the
connecting devices between the same and the
movable sections, and provisions whereby said
lever may be held retracted in order to sup-
port said sections in raised position, substan-
tially as described.

12. Ina knitting-machine, the combination
of the dial, its needles, and the knitting-cams,
said dial having two vertically-movable sec-
tions adapted each to contain a series of nee-
dles whose projecting heels oceupy a line or
space equal to or greaterthan the actual width
of said cams, the vertical rocking lever, the
connecting devices between the same and the
movable sections, the spring-controlled pin
within the lower end of said lever, provided
with the stud f' and the stud 7% the shaft
C, geared with and adapted to actuate the
knitting mechanism, the double-grooved cam
operated by said shaft and adapted to receive
the said stud /4, and the bracket depending
from the mainsupporting-frame and provided
with the offset guide-slot, through which pro-
jects the head of said stud, substantially as
described.

13. Ina knitting-machine, the combination,
with the needle-carrier, its needles, and the
knitting-cams, said carrier having two verti-
cally-movable sections adapted each to con-
tain a series of needles whose projecting heels
oceupy a line orspace equal toor greater than
theactual width of said cams, of the vertical
rocking lever, the connecting devices between
thesame and the movable sections, the double-
grooved cam adapted to operate said lever,
the shaft C, geared with the knitting mech-
anism and adapted to operate the same, the
pinion loosely mounted on said shaft, the rack
meshing with said pinion, thetraversing frame
supporting the rack, the mechanism for re-
ciprocating said frame,and the clutch device
mounted on the shaft C and adapted to be
moved into engagement with said pinion at
certain stages of the knitting operation, sub-
stantially as described.

14. In a knitting-machine, the combination,
with the needle-carrier, its needles, the knit-
ting-cams adapted to engage and actuate said
needles, and the provisions whereby said cams
and needles are disengaged after the forma-
tion of each course of stitches and re-engaged
upon the reversal of the motion of the oper-
ating mechanism to form a succeeding course
of stitches, of devices for automatically mov-
ing a predetermined number of outpressed
needles into the path of the knitting- cams
uponthe completion of apredetermined course
of stitches or series of courses, substantially
as described. :

15. In a knitting-machine, the combination,
with the needle-carrier, its needles, and the
knitting-cams, said carrier having two recip-
rocating sections adapted, as described, to be
alternately raised and lowered, and the nee-
dles or anumber thereof within said sections
adapted to be pressed into inoperative posi-
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tion, of the shouldered switeh-cam adjacent
to said knitting-cams and adapted upon the
completion of a predetermined course of
stitches or serics of courses to direct said out:
pressed or inoperative needles successively
into operative position, the shoe connected
with said switch-cam and adapted to control
the position thereof, and mechanism, substan-
tially as described, for operating said shoe at
preseribed intervals.

16. Inaknitting-machine, the combination,
with the flanged dial-bearing plate, the dial
thereon,-its needles, the revoluble cam-car-
fiage and the knitting-cams borne thereby,
said carrier having two sections adapted to
be alternately raised and lowered, as de-
seribed; and the needles or a number thereof
withinsaid sectionsadapted to bepressedout
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of the path of said cams, of the shouldered

switch-cam adjacent to said knitfing-cams
and adapted upon the completion of a pre-
determined course of stitches or series of
courses to direct said outpressed ov inopera-
tive needles successively into operative posi-

90

tion, the recessed friction-shoe mounted upon

the flange of the dial-bearing plate connected
with said switch-cam and adapted to control
the position thereof, the vertical plunger con-
tained within the cam-carriage and provided
with the lateral pin or stud /%, adapted to en-
gage the recess in the friction-shoe, the de-
vices for maintaining said plunger elevated,
the outprojectingpin i, engagingsaid devices,
the cam-plate ! foracting upon this pin and
thus releasing said devices topermit the plun-
ger to descend, the lever supporting said plate,
and the pattern mechanism for controlling
the position of said lever, together with pro-
visions whereby said .plunger is returned to
its raised or normal position at prescribed in-
tervals, substantially as described.

17. In aknitting-machine, the combination,
with the needle-carrier, its needles, the cam-
carriage, and the knitting-camsborne thereby,
of the switch-cam adjacent to said knitting-
cams and adapted upon the completion of a
predetermined course of stitches or series of
courses to direct outpressed or inoperative
needles successively into operative position,
the shoe connected with said switch-cam and
adapted to control the position thereof, and
mechanism, substantially as deseribed, for
operating said shoe at prescribed intervals.

18. In a knitting-machine, the combination,
with the flanged dial-bearing plate, the dial
thereon, its needles, the reciprocating cam-
carriage, and the knitting-cams borne there-
by, of the shouldered switch-cam adjacent to
said knitting-cams and adapted upon the
completion of a predetermined course of
stitches or series of courses to direct out-
pressed or inoperative needles successively
into operative position, the recessed frietion-
shoe mounted upon the flange of the dial-bear-
ing plate and connected with and adapted to
control the position of said switch-cam, the
vertical plunger containing within the cam-
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carriage and provided with thelateral pin or
stud I, adapted to engage the recess in the
friction-shoe, the spring-pressed stud adapted
to lock the plunger in the raised position,the
releasing-pin projecting beyond the cam-car-
riage, the cam-plate ', adapted to inpress
said releasing-pin to free the plunger and per-
mit it to drop, the lever supporting said plate,
and thepattern mechanism for operating said
lever, together with the movable cam-guided
segment mounted upon the supporting-frame
and adapted toreturn the plunger to its raised
ornormal position, substantially as deseribed.

19. In aknitting-machine, the combination,
with the needle-carrier, its needles, and the
knitting-cams, said carrier having two recip-
rocating sections adanted, as described, to be
alternately raised and lowered, of the switch
mechanism for automatically moving a pre-
determined number of outpressed or inop-
erative needles successively into operative
positionn upon the completion of a prede-
termined course of stitches or series of
courses, the cani-plate 1 for engaging said
mechanism, the supporting-lever ¥, the pat-
tern-chain, the sprocket-wheel, its shaft, the
ratchet-and-pawl devices connected with and
adapted to turn said shaft, and the cam
mounted, as described, upon the shaft C and
adapted to operate said ratchet-and-pawl de-
vices, together with provisions whereby the
said switch mechanism is thrown into inact-
ive position at predetermined intervals, sub-
stantially as set forth. ’

20. Ina knitting-machine, the combination,
with the needle-carrier, its needles; and the
knitting-cams, said carrier having two verti-
cally-movable sections adapted each to con-
tain a series of needles whose heels occupy a
line or space equal to or greater than the
actual width of said cams, of the vertical rock-
ing lever, the connecting devices between the
same and the movablé sections, the double-
grooved cam adapted to operate said lever,
the shaft C, geared with the knitting mech-
anism and adapted to operate the same, the
pinion loosely mounted on said shaft, therack
meshing with said pinion, the traversing
frame supporting the rack, the mechanism
for reciprocating said frame, the driven pul-
ley K, and the clutch device mounted on the
shaft C, said clutch device adapted to he
moved into and out of engagement with said
pinion and pulley at certain stages of the
knitting operation, substantially as described.

21. In aknitting-machine, the combination,
with the driving-shaft J and the fast and
loose pulleys thereon, of the shifting-lever
and its connected belt-carryingframe, means,
such as a spring, for normally holding said
lever in idle position, devices for locking the
lever in active pusition,the plate I'% adapted
to operatesaid locking devices, the lever bear-
ing said plate, and the pattern-chain with its
link orlinks adapted to actuate said lever
and plate, together with the mechanism for
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supporting and operating said chain, substan-
tially as described.

99, Tna knitting-machine, the combination,
with the driving-shaft J and the fast and
loose pulleys thereon, of the shifting-lever
and its connected belt-carrying frame, means,
such as the spring, for normally holding said
lever in idle position, the spring-projected
stem provided with the tooth adapted to en-
gage the said lever and lock it in the active
position, the finger rising frowm said stem, the
vertically - movable plate adapted, as de-
seribed, to impinge against and retract said
finger, the lever bearing said plate, and the
pattern - chain with its high link or links
adapted to actuate said lever and plate, to-
gather with mechanism for supporting and
operating said chain, substantially as de-
seribed. -

23, Inaknitting-machine, the combination,
with the driving-shaft J and the fast and
loose pulleys thereon, of the shifting-lever
and its connected belt-carrying frame, means,
such as the spring, for normally holding said
lever in idle position, the spring-projected
stem provided with the tooth adapted to en-
gage the said lever and lock it in the active
position, the finger rising from said stem, the
crank-lever mounted, as deseribed, with close
relation to said finger, the vertical drop-rod
above said lever, provided with the laterally-
extending arm, the post o°, the bracket there-
on, means for supporting said rod within said
bracket and permitting it to drop under the
circumstances stated, and the take-up lever
mounted above said laterally-extending arm
and adapted to receivetheknitting-yarn and
to be acted upon thereby, substantially as de-
scribed.

94, In a knitting-machine, the combination,
with the dial, its needles, and the knitting-
cams, of the ring Q and the latch-guard piv-
oted thereon, substantially as deseribed.

25, Ina knitting-machine, the combination,
with the dial, its needles, and the knitting-
cams, of the ring Q, mounted upon said dial,
as described, the serews ¢°, and the set-nuts
¢’ thereon, substantially as set forth.

96. Ina knitting-machine, the combination,
with the dial, its needles, and the knitting-
cams, of the ring Q, the lateh-guard pivoted
therein,and the ¢prings adapted to bear upon
the pivots of said latch-gnard, substantially
as described.

27, In a knitting-machine, the combination
of the sinker-cylinder, its sinkers, the dial,
ity needles, the knitting-cams, the cam-ring
for operating said sinkers, the ring %', the
flanged ring @ the adjusting-screws 2, the
revoluble annulus B, and provisions whereby
said annulus is connected with and adapted
to operate the sinker cam-ring, substantially
as described.

98 TInaknitting-machine, the combination,
with the sinker-eylinder, its sinkers, the sec-
tional dial, and the mechanism for operating
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the movablesectionsof said dial, of the needles,
the knitting-cams, the recessed cam-ring for

. actuating said sinkers, the flanged ring a?,

I0
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the revoluble annulus B, the sliding bars or
bolts mounted upon said annulus, and the
ring 4%, with its eceentric groove adapted to
operate said bars or bolts, substantially as de-
seribed.

29. In a knitting-machine, the combination
of the sinker- eylinder, its sinkers, the dial,
its needles, the knitting-cams, the cam-ring
for operating said sinkers, the ring % the
flanged ring af, the adjusting-screws 4, the
revoluble annulus B, proyisions whereby said
annulus is connected with and adapted to op-

- erate the sinker cam-ring, the ring 4%, restine
. 5 t=3 3 trd

upon the sinker-ring, and the serew-posts 28
between the ring and the dial, substantially
as described.

-30. Inaknitting-machine, the combination
of the needle-carrier, its needles, and the
knitting-cams, a section of said carrier sup-
porting a series of needles, the cam-engaging
portions of which occupy a line or Space
equal to or greater than the actual width of
the knitting-cams, together with mechanism

.
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adapted to move said cam-engaging portions -

simultaneously into or out of active position,
substantially as described. :

In testimony whereof I have hereunto af-
fixed my signature this 18th day of J anuary,
A. D. 1890, '

JOSEPH BENNOR.

Witnesses:
GEO. W. REED,
JOHN NoLaw. -
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