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"UnrTep STATES PATENT OFFICE.

CIIARLES HENRY ALDRIDGE,

OF LOUGHBOROUGI, ENGLAND.

STRAIGHT-KNITTING MACHINE:

- SPECIFICATION forming part of Letters Patent No. 614,599, dated November 22, 1808,
Application filed December 9, 1397, Serial No. 661,281, (No model.)

To all whom it may concern:

Be it known that I, CHARLES IHENRY AL-
DRIDGE, hosiery machinist, a subject of the
Queen of Great Britain, residing at Pinfold
Gate, Loughborough, in the county of Leices-

ter, Kngland, have invented certain new and
useful Implovements in Straight - Knitting

Machines, (for which I have received Letters
Patentin Great Britain, No.7,252, dated April
2, 1896, ) of which the following 18 a specifica-
tion. -
This invention consists of certain improve-
ments 1n straight or flat-bar knitting ma-
chines which are particularly applicable to
the type of machine known as ‘‘ Cotton’s pat-
ents,” where such are used for
or open work, hose, socks, underwear, and the
like. In these machines I provide a separate
lacing-point for each needle or forevery other
needle or other proportion desired. Each
lacing-point 1is carried by a separate sliding
‘““jack.” Hach jack. has its corresponding
““dropper,” by which 1t can be pushed down
into action, and the droppers are selected or
put into and out of action for pushing down
the jacks by the action of ‘‘ jacquard-cards.”
The main object of my invention is to en-
able fully-fashioned hose, socks, underwear,
and the like to be made with the lace or open
work running within a few stitches of the
selvages all through the narrowings or widen-
ings without loss of production and also to
enable the lacework to be carried down the
heels and instep, while at the same time the

selvages of both heels and instep or other

“partings” may be properly formed.

To enable the lacework to be carried within
a few stitches of each selvage, notwithstand-
ing that the fabric¢ is being fashioned at the
same time, I so mount the narrowing-points
and the sliding jacks which carry the lace-

points that when the lace-points are lifted out

of action they and the jacks which carry them

are out of the way of the ordinary narrowing-

finger; also, as the narrowing - fingers are
moved inward the lace- pomts 1111med1&tely
over the narrowing-fingers are held out of
action by bars or 5t0ps, Wthh are moved in-

ward or outward step by step with the nar-

rowing-fingers when fashioning. In addition

other stops are used and are. caused to act |

making lace

'F

upon certain predetermined droppers and
hold them out of action at certain times or
places—as, for instance, where the ‘‘instep-
partings” are required in hose and the like
or for stopping the lacework in the heels or
other parts.

In order that the lace deswn may be plO-
duced with a reasonable number of car ds,
and especially if the design in one part of the
fabric has to be different from that in another
following part of the fabrie, L arrange and op-
erate the band of cards in a4 manner herein-
after described. I alsoarrange and work the
pattern and fashioning chain or chains in a
manner hereinafter described, whereby any
length of lacing-work and number of fashion-
ings can be produced with veryshort chain or
chains and a corresponding small number of
studs.

These several improvements will be under-
stood byreferring tothe accompanying draw-
ings, where the mechanism relating thereto,
together with some adjacent parts, is shown.

In the drawings I haveonly shown so much
of a knitting-machine as is directly affected
by my invention, the other parts not shown
being similar to those used upon or in an or-
dmaly plain-knitting machine of the Cotton
type, which is well understood by all conver-
sant with knitting machinery—such, for ex-
ample, as shown in the specification of Cot-
ton’s British Patent No. 3,123 of 1804.

Figure 1,Sheet 1, is a part section through
the narrowing mechanismand some adjacent
parts, and Fig. 2, Sheet 2, is a tront view of
parts of same. Figs. 1* and 2* are similar
views of the waquard -cards and the barrels
by which they are carried. Fig. 3 shows sep-
arately a portion of the rod H and stops car-
ried by it. Iigs. 4, 5, and 6 show these stops
in three different positions relatively to the
droppers. Figs. 7 and 8 show an end view
and front view of the usual mechanism at
the left hand of the machine for racking or
imparting the endwise movements to the nar-
rowing - fingers and other adjacent parts.
Figs. 9 and 10 are end and plan views, on a
larger scale, of the mechanism for dmwmw
aside the nar 1:'0W1n0'-f' ngers when notrequir ed
to narrow. [Iig. 10“ is a view similar to Ifig.
10, but showmw the rod J’ connected to 13119
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serew-box B*. IFigs. 11and 12show separately |

an end and plan view of the parts for turn-
ing the axis of the jacquard-barrel in either
direction. If1g. 13 isa plan view of some of
the parts in I¥ig. 12 when the shaft I° has
been moved a distance endwise. Figs. 14 and
15 show an end and plan view of some of the
parts carried by the shaft K*. Iigs. 16 and
17 show end and plan views of the cams car-
ried by the shaft K. Ifigs. 18 and 19 show
end and plan views of the parts for econtrol-
ling the times at which the shaft K° shall
have a partial turn given to it. Figs. 20 and
21 show front and plan views, and Fig. 22
a part section and end view, of the parts
for causing the pattern-chain to repeat and
some adjacent parts. Figs. 23 and 24 are an
elevation and a plan of a portion of the pat-
tern-chain on a larger scale. |

A are the needles; A', the sinkers; A®? the
knocking-over bits.

3 18 the narrowing-mechanism shaft, to
which the arms B’ are fast. These arms carry
the shaft B? to which brackets B? are fast.
‘T'hese brackets carry the sliding rods or bars
13* B?% to which the fashioning-fingers B® B7
are attached, the finger B° being fast to the
rod B° and the finger B” heing fast to the rod
B% Bfare the coverers or fashioning-points.
The finger B° transfers the loops at the left-
hand or No. 1 selvage, and the finger B" trans-
fers the loops at No. 2 selvage in the usual
well-understood manner.

1he necessary movements are imparted to
the narrowing mechanism by means of cams
and levers through the connecting-link B? in
the usual well-understood manner.

C* are the lacing-points, each carried by a
sliding jaclk C° Aswill be seen from Fig. 1,
the sliding jacks C? are in a different plane
to the fingers B and B', which carry the fash-
loning-points, so that they do not interfere
with one another’s movement. The sliding
jacks C° slide in tricks or grooves cut verti-
cally in a bar C°, which may extend the full
width of the division of needles. This baris
carried by brackets C’ from a rod C, which
may pass through the brackets B3,

C° is a cover-plate to keep the jacks C?in
the bar C-,

CPare springs (one to each jack) which are
carried by or fast to a suitable bar C7 and
The
jack C° has a V-shaped nick in its edge at
such a position that when the jack is in its
raised position, as showwr in Fig. 1, the nose

of the spring C° catches in the V-nick and

supports the jack inits raised position—i. e.,
out of action. When the lacing-point C*is
required in action, its jack C?is pressed down-
ward until the lacing-point C*is brought into
line with the fashioning-points B3, when it
will be in position for transferring loops from
1ts corresponding needle. =R

The rod or shaft C (and consequently the

imparted to 1t, so that when a lacing-point is
in action and has taken a loop from a needle
it may be made to place it upon an adjacent
needle and so form a lace-hole in the fabric.

The lace-points are selected and brought
into acting position as follows:

D is a shaft carried by bearings in or upon
the narrowing mechanism B’, and it is free to
rock therein. To this shaft D arms D’ are
altached, and to the ends of these connecting-
links D?are jointed. Through these links D?
a suitable rocking motion is imparted to the
shaft D by a cam or cams upon the main shaft.
Fast to the shaft D are other arms D? T'hese

“arms carry a rod or shaft D% Upon this

shaft D*droppers E are threaded, one to each
lace-jack C3. These droppers are free to rock
upon the shaft D* and are held in their cor-
rect positions, each over its corresponding
lace-jack, by means of comb-bars E' E' E'.
These comb-bars may be carried by suitable
brackets, which may be fast to the shaft D%

The shaft D*may have parallel flat surfaces
formed thereon, as shown more clearly in
Figs. 4, 5, and 6, Sheet 4, and the droppers
may have a gap K7 TIfigs. 5 and 6, formed
thereon, so that when the shaft D* is turned
into a suitable position any one of the drop-
pers may be removed or replaced without un-
threading the adjacent droppers.

It will be seen that the dropper as shown
has four arms or members E, E?, EY, and K.
The lower arm KE° is formed with a V-shaped
catch, which may engage with the top of its
corresponding lace-jack C° 'The arm or
member E* of each dropper is provided with
a pin I which engages with jacquard-cards,
as hereinafter described. Instead of the pins
Ef being all in one line they may be arranged
In two or more rows, so that no two adjacent
droppers shall have their pins at the same
distance from the shaft D? by which means
larger holes may be made in the selecting-
cards. The top arm or member H°is acted
upon by cam or stop pieces II' for stopping
or throwing out of action certain droppers, as
hereinafter deseribed. Thelargerarm K acts
as a weight, whereby the lower arm K° is
brought into contact with its lace-jack when
permitied by the selecting-cards.

F is a shaft carried by brackets IV, which
may be fast to any convenient part of the
framing of the machine. Arms I'?are fast to
the shaft I'. 'These arms carry a rotating
shaft F°, which is rotated by means herein-
after desceribed. This shaft carries the card-
cylinders Y. These eylinders carry and pre-
sent the cards F% To the arms It connect-
ing-links F% may be attached, through which
a rising-and-falling motion may be imparted
to the shaft F?, and consequently to the card-
cylinders also. 'The cards I° are perforated
1n the usual well-understood manner of jae-
quard mechanism.

When a card F°is presented by the card-

lace-points C* also) has an endwise movement | e¢ylinder I to the pins Ef on the droppers and
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there is a hole i thé card ovet a dropper-pin
E¢, the heavier arm E of the dropper will
cause the pin Eftoenter the holein the card,
whereby the catch E° of the dropper will en-
gage with its corresponding lace-jack, so that
when the shaft D is rocked, as hereinbefore
described, thé corresponding lace-point will
be lowered and brought into action, and
where there is noholein the card over a drop-
per-pin E° that dropper-pin will be depressed
and the cateh E° will not engage with its lace-
jack, and so its corresponding lace-point will
not be brought into action. When the drop-
pers are again lifted into their raised position,
a bar ', suspended by links G from the shatt

D4, catches the heads C° of the jacks C° and

lifts them all out of action ready for the next
selection by the cards.

In some cases—for instance, when making

hose or the like—when the part is reached
where the instep - partings are made—:1. e.,
where the extra carriers are brought into ac-
tion for forming the heels—a certain number
of lace-points adjacent to the selvages made
by the partings are required to be held out
of action, while the remainder of the lace-

points shall continue to come into action as

selected by the cards, and then when the la-
cing has been continued down the heels a cer-
tain distance those lace-points which form
the lacing in the heels are required to be
stopped orheld outof action,while the remain-
der may continue in action, as before, for

cam or stop pieces to act upon the droppers
in the following manner: _

I* are the cam or stop pieces formed upon
collars H? Figs. 3 to 6, Sheets 3 and 4, which
are fast upon a light shaft I, which is carried
by suitable bearings or brackets. .

H7 is a handle (see Fig. 2) fast upon the
shaft II, by means of which the shaft H may
be turned.

H? is a notched wheel or segment also fast
upon the shaft H, and H" is a spring engag-
ing with the notches to retain the shaft in any
desired position.

When the shaft II is turned so as to bring
the cam-collars H*into the position shown in
Fig. 5, then the droppers are not affected by
them, and so are under the control of the
cards. When the shaft is turned into a po-

sition as shown in Fig. 4, then those drop-

pers which are covered by the cam-pieces H*
will be held out of aection, and when 1t 1s
turned into a position as shown in Fig. 6 the
cam-pieces H' will hold out of action all the
droppers covered by them. Thus when la-
cing down the leg of a hose, sock, or the like
the cam-pieces II* will be in the position
shown in Fig. 5. When the partings are
made, then the shaft I will be turned and
the cam-piece H* will be brought into the po-
sition shown in Fig. 4, and plain work will
be made at each selvage. Then when the
heel-lacing is completed the shaft IIis turned,

so that the eam-pieces are brought into the

To do this I employ

| position shown in IFig. G, when all the drop-

pers except those engaged in lacing ‘the in-

| step will be thrown out of action.

Each plate may be thick enough to catch
one dropper, so that for every extra dropper
required to be stopped a plate is added.

So far I have simply described the cam-
pieces H*and adjacent parts as used for mak-

ing the partings and for stopping the lacings

in the heels; butit will be evident that where
desired several cam-pieces of different shapes
may be used, so as to stop various portions of
lacework and so leave spaces for embroidery
or the like, without altering the regular full
pattern of the cards. |
The mechanism for imparting the endwise
movements to the rod or shaft C, and conse-
quently to the lace-points also, will be under-
stood by referring to Figs. 7 and 8, Sheets 5
and 6. TFig. 7 is an end view of the mechan-
ism, together with some adjacent parts, and
Fig. 8 is a front view of the same. C’is a
suitable bracket attached toa convenient part
of the framing of the machine. C¥is a screw
or worm carried in bearings attached to the
bracket C.
ing upon the screw C¥*. C¥is a rack-wheel
attached to the screw C¥. C¥ CY are two
racks which can gear into the rack-wheel C*.
These racks are jointed to the lever C*. This
lever carries a ‘“‘truck” or roller C'°, which
runs upon a cam or cams C!%. (¥ is a cam-
wheel which acts upon the racks C¥? Ci%,  CY
is a rack-wheel attached to the cam-wheel C*.
C¥ is a pawl which acts upon the rack-wheel
C®,  This pawl C¥ is jointed to the lever C*
by a suitable axle or pin and bracket, and
motion is imparted to the lever C* by the
cam-or cams C®. Thus the cam or cams C*
rotates the cam-wheel C¥® step by step. This
cam-wheel is so shaped tkat as it is rotated 1t
throws the racks C® C!* in and out of action
in a certain predetermined order. The screw-
box C!earries a bracket C*®. To this bracket
the rods C, D% and F?are suitably connected,
so that the lace-points, the droppers, and the
card-cylinders all move together endwise for
the transfer of loops from needle to needle, as

‘governed by the shape of the cam-wheel C¥.

In some cases I impart a horizontal sliding
motion to the narrowing-finger rods, so that
the narrowing-fingers may be drawn out clear
of the fabric altogether when a lace-course 18
made without fashioning, and when a fash-
ioning is required the fashioning-fingers are
set in to such a position as will enable them
to make the desired fashionings and then be
again drawn out clear of the fabric. ™This
will be understood by referring to Figs. 7 1o
10, Sheets 5, 6, and 7. Figs. 7 and 8, Sheets
5 and 6, show the usual end mechanism (for
the left-hand or No. 1 end) for racking or
imparting the endwise movements to the
narrowing-fingers, together with some adja-

cent parts, and Figs. 9 and 10, Sheet 0, are

enlarged views of the special mechanism
whereby the narrowing-fingers may be auto-

(i ig a nut or screw-box work-
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matically drawn out clear of the &etmn* lace-
Jacks and the selvage-needles when not re-
quired tonarrow. The movements will be best
understood by referring to the enlarged views
FFigs. 9 and 10, and this mechanism will be
seen localized in Figs. 7 and 8, Sheets 5 and 6.
B is a slide the bed of which is fast to the
screw-box BlY, Upon the end of this slide is
a bracket BY. To this bracket the finger-rod
I3° is connected by suitable brackets. Thus
by the endwise movement of the slide 316 all
the left-hand selvage-fingers B® are moved
endwise also. '1°1is a licht shaft carried in
suitable bearings and running from end to
end of the machine. Tothe end of thisshaft
an arm' 1% is fast, Figs. 7 and 8. A connect-
ing-link T* connects this arm to the cam-
wheel T, Figs. 7and S. Thiscam-wheel acts
upon the narrowing-raclk I3'° so as to hold it
out of or let it into action by the rocking of
the shaft T® This shaft T®is rocked in such
a manner and at such a time by mechanism
hereinafter described that when a lace course
only is made the cam-wheel T holds the nar-
rowing-rack out of action; but when a nar-
rowing is required the shaft T%is rocked and
the cam-wheel T permits the narrowing-rack
B¥ to fall into action. Also fast to the shaft
T3 are two arms T, which carry a rod T3, A
bent or bell-crank arm orlever T rocks upon
a suitable pin which is conveniently attached
and fast to the bed of the slide B, The bot-
tom end of the lever 1" embraces the rod T3
and the top end has a connecting-rod T,
which connects it to a ecam T, This cam is

Jointed to a bracket T, which is fast to .the

bed of the slide B¥*. A truck or roller T8
ruans upon a stud or pin which is fast to the
slide B*. A spring B holds this truck up to
the cam T, This cam 15 so shaped that
when in the position shown in full lines in
Iig. 10 the narrowing-fingers will be drawn
out clear of the selvage-needles or out of ac-
tion, and when it is in the position indicated
by dotted lines the slide B* will be drawn in
by the spring 3%, as permitted by the shape
of the cam T", whereby the narrowing-fingers
are brought into action. Thus it will be seen

that by the rocking of the shaft T® by mech-

anism hereinafter (‘168(31‘11)6{1 the narrowing-
ratchet B is thrown into action and at the
same time the narrowing-fingers move into
their position over the qelva ge-needles to
transfer the loops as required, or the narrow-
ing-ratchet B¥®is thrown out of action and at
thesame time the narrowing-fingersare drawn
out clear of the selvage-needles and the lace-
Jacks and the selvage-loops are not removed
from their needles e*;cept when a narrowing
1s required. Similar mechanism is located
at the right-hand end of the machine for
moving and controlling the right-hand fash-
1oning-fingers, and the two sets of mechanism

are controlled simultaneously by means of

the shaft 1, which will be well understood.
YWhen ma]unn' fashioned work, it is some-

over the Iashlomng -points.
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| made right across the fabric to within a few

needles of each selvage, and as the fabric

is narrowed or widened the laceworlk shall be
narrowed or widened also.

To dothis, I ar-
range certain mechanism to aet upon the
droppers so as to throw them in orout of ac-
tion in regular consecutive order as the fab-
ricisnarrowed orwidened. Thisarrangement
will be understood by referring to I'igs. 1 and
2, Sheets 1 and 3. A rod or shaft J, Figs. 1
and 2, is carried by the arms D3 so that it
will move up and down with the droppersand
their adjacent parts. T'wo sliding rods or
bars J' J* are carried by suitable brackets J?,
which are fast to the shaft J. A stop-bar J*
is attached by a bracket J° to the sliding bar
J', and similarly a stop-bar JYisattached by
a bracket J! to the sliding bar J?  These
rods J’ J* are caused to traverse or rack with
the narrowing-finger rods B* B°. To do this,
a finger-bracket J*is fast to the bar J' and
fits into the fork-bracket J° which is fast to
any convenlient part of the narrowing-finger
rod I3°, so that all lengthwise movements im-
parted to the finger- rod I3’ are 1mparted to
the rod J’ also. In a similar manner the rod
J? is connected to the finger-rod B* by means

of the finger J°® and the fork-bracket J~.

When the stop-bars J! J¥ are under the
tails of any of the droppers L&, they hold
these droppers out of action, thelr inner ends
always supporting those droppers which
would engage with thelace-jacksimmediately
Thus it W111 be
seen that as the fashioning-fingers B® B are
narrowed or racked in the dloppels 11nmech-
ately over the fashioning-points are always
held out of action, and so the lacework is
narrowed also independently of the selection
made by the cards.

In some cases instead of the rods J' J? be-
ing connected to the finger-rods B* I3, as here-
inbefore described, I connect them, as illus-
trated in Fig. 10*, by suitable brackets or the
like directly to the screw-box B! or to parts
which are fast thereto, so thatinstead of the
stop-bars J¥ Jbheing drawn out each time the
fashioning-fingers are moved outside the sel-
vage-needles by means of the cam T, as
hereinbefore described, they will only be
moved inward as the work is narrowed, and
so cause a margin all down the selvages.

The stop-bars J? JY can be set inwards at
each narrowing, as above described, without
their ends coming against the sides of any of
the tail ends K of the droppers, because the
racking in of the fashioning-fingers takes
place just when the points are above the
knocking-over bits, and consequently at the
time when the shaft D*is in its lowest posi-
tion in relation to the lacing-points. As the
shaft D* is moved into this position the drop-
pers turn somewhat upon it until when the

shaft 1s in its lowered position the arms K of

all the droppers are lifted above the level of
the stop-bars J° J¥, and so do not interfere

times desirable t_hﬂfi the lacework should be | with the bars being moved endwise.

70

75

So

Qo

95

I00

105

I10

II5

120

125




614,599 . .

T will now describe the construction of the

" Dband of cards and the mechanism for and the
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‘manner of rotating the card-cylindershaft I°.

The endless band of cards may be carried
upward, asindicated in Fig. 1, and may pass
over a suitable tichtening-roller, as illustrat-
ed in Figs. 1* and 2°, to which springs, cords,
orothersuitable equivalents may be attached
in order to retain a constant tension upon the
band of cards. In some cases where a large
number of cards are used they may pass over
suitably-located guide-rollers to the back of
the frame, where the tightening-roller may
be located, or they may be gathered up and
stored in any other convenient manner.

When making a hose, sock, or the like, it
is mostly desirable that two or more distinet
patterns or designs shall be used, one or more
designs forming a heading or bracelet, fol-
lowed by another design, which may be re-
peated all down the legand foot. T'o produce
such an arrangement, of designs with the
smallest number of cards possible, I construct

and arrange the band of cards as follows:

The cards necessary to form the heading or
bracelet are laced up and presented all in
regular consecutive order, and these are fol-
lowed by the cards necessary to form one or
more complete patterns of the repeating por-
tion of the design. In a single design, where
the pattern is reversible, the band of cards
may be racked forward one card at a time
until the patternis completed, when the move-
ment of the band of cards is reversed, and
the cards are then racked back one at a time
until the first card of the repeating portion
isreached,when the rackingisagain reversed,
and so on, as long as desired; but when the
design of the repeating portion is not reversi-

ble I arrange and work the band of cards

as follows: YWhen the band of cards hasbeen
racked forward one card at a time until the
heading or braceletis completed, I then cause
the band of cards to be racked twice be-
tween each selection of lace-points, so that
instead of each following card being brought
into action consecutively every second card
is brought into action, except when the move-
ment of the band of cards is reversed, when
it is racked once only, as hereinafter de-
scribed.

The mechanism for producing the varied
movements of the band of cards will be un-
derstood by referring to the accompanying
drawings. Figs. 1* and 11 to 19, Sheets 2, 3,
and 9, show this arrangement. K isa ratchet-
wheel which is fast to the cylinder-shaft E°.
K’ is a second similar ratchet-wheel which
is geared to the ratchet-wheel K by theequal
gear-wheels I£* X*  K°is a pawl by which a
step-by-step turning movement can be im-
parted to the ratchét-wheel I, and K° is a
pawl by which a similar movement can be
imparted to the ratchet-wheel K'. Thus the
card-cylinders will be turned in one direction
when the pawl K°is in action and in the op-
posite direction when K° is in action. 'T'he

T

!

pawls K° K are carried by a bell-erank lever
K® Figs. 1, 11, and 12, which 1s rocked upon
the shaft I by a connecting-link I* actuated
by suitable cam or cams. Twoforward move-
ments are imparted to the pawls K° K° by the
rocking of the bell-crank lever K° between
each selection of lace-points, so thattwo turn-

‘ing movements can be given to the card-cyl-

indersineitheroneor other direction between
successive selections. Kither one or other
or both of the ratchets can be held out of ac-
tion by the action of cams K K, which are
fast on a shaft K and act upon the tails or
extensions K7 K° of the pawls IX° K°,
rate views of these cams are shown at Higs.
16 and 17. The shaft K is racked or rotated
a quarter of arevolution ata time by mechan-
ism yet to be described.

When the cams K1 K!!' are in the position

shown in Fig. 11, the pawl K® will be in action

and the band of cards will be advanced.
Then if the shaft K° be turned a quarter of
a revolution both pawls K°and K" will be held
out of action. If theshaft K°beagain turned
a quarter of a revolution into the position
shown in Fig. 1, then the pawl K° will be in ac-

tion and the pawl IK° out of action and the

movement of the band of cards will be re-
versed. Astep-by-stepturning movementcan
be imparted to the shaft I’ in the following
manner: The shaft KY has fast upon 1t a
ratchet-wheel L, Figs. 18and 19. A bell-crank
lever L' rocks upon the shaft . This lever
receives its rocking movements from a suit-
able cam through the connecting-rod L? at-
tached to one of its ends. The other end of
the lever L carries a rack or pawl L?, which
acts upon the ratchet-wheel L. The ratchet
cau be held up and out of action by a pin L°
on a lever I.Y. This lever works upon a fixed
pin or axle L%. Anotherlever L° works upon
a pin or axle L7 in the arm F* A pin L°in
one end of the lever L* rests upon one end of
thelever 1., Totheend of the card-cylinder
shaft T3 a four-toothed wheel L' is attached.
Around this wheel a suitable endless chain
L is passed having the same number of

links as there are cards in the band of cards.
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T'wo inclines or studs L!* L' are attached to

| this chain, so that as the card-cylinder shatt

I3is rotated the inclines L* 1.* come into con-
tact with and depress the end of the lever
1.5, The inclines L' and I.!° are so located
upon the chain L' that when the first of the

repeating cards is in acling position the in-

cline L will depress the lever L%, and when
the last of the repeating cards is in acting po-
sition the incline L*® will depress the lever I.°
A spring L!* may be attached to any conven-

ientpartof thelever L*and the whole mechan-

ism may be so set and adjusted that when the
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inclines L*® and LY are not in contact with

the lever L° the spring I."* holds the pin L” on
the lever L in such a position that the pawl
I is held out of contact with the ratchet-
wheel L, and when the inclines L** or L* de-
press the lever LS the pawl L? is let fall into
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action and the shaft IK”is racked, and con-
sequently the cams I K are racked also.

To malte the relative movements of the
mechanism shown in Figs. 11, 12, 18, and 19
clearer, I will consider them in conjunction
with the construction or method of lacing
up the band of cards. Taking, for example,
the number of cards in the repeating portion
of the band of cards as six, and suppose there
are ten cards required to form the heading or
bracelet, then cards Nos. 1 to 10 will be the
non-repeating cards and cards Nos. 11 to 16
the repeating cards, and the whole band of

~cards will be laced together as follows: 1, 2,

3, 4, 0, 6,7, 5, 9, 10, 11, 106, 12, 15, 13, 14, as
illastrated in Kigs. 1* and 2.

I will first describe the reversing move-
ments of the repeating portion of the band of
cards hereinbefore described.

The movements imparted to-the pawl L7,
through the connecting-link I? are such as
to cause the pawl L° to move or rack twice
between each selection of lace-points, each
movement of the pawl L® following immedi-
ately after the movement of the pawls K5 K6,
The band of cards having been advanced one
card at a time for cards Nos. 1 to 11, the pawl
I will be in action and will then rack the band
of cards forward twice between each selection
of lace-points, so that cards Nos. 11, 12, and
15 come into action in regular order, as here-
inbefore described. During this series of
movements the cams K% K will be in the
position shown in Fig. 11. Then after No.
13 has been presented—u. e., acted upon by
the droppers and so made a selection of lace-
points—the first time the pawl K°isadvanced
No. 14 eard is brought into acting position,
and at the same time the incline I.’? depresses
thelever L% whereby the ratchet L?is brought
into action and the shaft IX° is racked one-
(quarter of a revolution, as hereinbefore de-
seribed. This movement of the shaft IK°
turns the cams K K" into such aposition that
both the pawls X°® IX® are held out of action.
Thus when the pawl X5 advances for the sec-
ond time the cylinder-shaft I? is not racked,
so that No. 14 card is presented for the next
selection. The incline L'® being still in con-
tact with the lever L° the ratchet L? (which
moves immediately after the pawls I{5 K&)
again racks the shaft IX? one-quarter of a
revolution, which brings the cams IX1 K into
the position shown in Fig. 1, where the pawl
K®1s brought into action and the pawl K°
lifted out of action, sothat before the next se-
lection of lace-points the pawl K°will rack the
band of cards back two cards, which brings
No. 15 into action, and so on for No. 16.
After No. 16 has been in action the first time
the pawl K%isadvanced No. 11 card isbrought
into acting position, and at the same time the
ineline I.* acts nupon the lever L% whereby
the ratechet L2 is broughtinto action, the shaft
K? is racked one-quarter revolution, and the
pawls K* K®are then both held out of action,

I time, so that the shaft I¥ is not racked, and

this leaves card No. 11 to make its selection.
The second racking movement of thelever L?,
which follows the second racking movementof
the levers IK° I8 again turns the shaft N’ one-
quarter revolution, bringing the pawl IX° into
action and throwing the pawl IX° out of ac-
tion. "T'his completes the cyele of movements,
which 1s repeated as often as desirable.

I will now desceribe the mechanism which
governs the movements of the band of cards
during the formation of the heading or brace-
let. These movements precede thereversing
movements hereinbefore described. Duaring
the formation of the heading or bracelet the
band of cards has to advance one card at a
time between each selection, each card com-
ing into action in consecutive order. ‘L'o do
this, the pawl K°® has to be in action; but as
the pawl X° moves twice between: each selec-
tion of lace-points, as hereinbefore deseribed,
1t 1is necessary that it shall be held out of ac-
tion every other time, so that it shall only
rack once between each selection. This is
effected by shifting the shaft K" endwise, so
that the cam K no longer acts upon the tail
K7 of the pawl K° and in place of it cam-
noses N' N’ are brought into position to act
upon the tail of the pawl and hold the pawl
out of action every other time that it makes
its forward movement. 'The mechanism for
effecting this will be understood by referring
to IMigs. 11,12, 13, 14, and 15, Sheet 8. To the
end of the shaft K’ a wheel or collar M is
fast. M’ is part of the framing of the ma-
chine or a bearing attached thereto, through
which the shaft K° passes. Upon the bearing
M'is a suitably-shaped fixed inclineM®. The
wheel or collar M is cut out so as to fit over
the incline M*, so that when the shaft 1€ is
turned or racked forthe first time, after start-
ing the band of cards, by the ratchet L°, as
hereinbefore described, the incline M-*, bear-
ing upon the wheel or collar M, causes the
shaft K° to move endwise in the direction of
the arrow, Fig. 12, into the position shown in
Fig.12. 'When the shaft I{”is in the position
shown in Fig. 13, the cam K! is not acting
upon the tail of the ratchet K°. Upon the
shaft I is a loose sleeve or collar N. (Seen
best in the enlarged views, Iigs. 14 and 15.)
Upon the ends of this collar are two cam-
noses N'N'. Fast upon this collaris a rack-
wheel N*. The bell-crank lever I{® carries a
pawl N® which acts upon the rack-wheel N=,
and so turnsthe collar N. When the shaft K”
1s In the position shown in Fig. 13, the cam-
noses N' N'areabove the tail K7 of the ratchet
K® and the pawl N3 is in contact with the
rack-wheel N* ‘When the cam-noses N' N’
are in the position shown in Fig., 13, the
pawl K° will be in action and will rack the
shaft 3. Then as the pawl K5 retires the
pawl N°® will rack the collar N one-quarter
of a revolution, so as to bring one of the
noses N’ into contact with the tail of the

while the pawl K°is advanced for-the second | pawl X% so that as it advances for the second
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time it is held out of action. Then when it | fashioned. DBy these means a much shorter

retires the collar N is again racked, whereby
the pawl I{% is again brought into action.
Thus the pawl I° racks the cylinder-shatt
at every other advance. A friction-clip P,
[ig. 13, may embrace the collar N. It may
have a tail P’ to engage with the shaft I¥ to
prevent the elip turning. An arm or collar
P? is fast to the shaft K. "o this arm or
collar a pawl or ratchet I’ is jointed and
engages with a suitable nick or groove in the
boss of the rack-wheel N? or the collar N.
This pawl may be held in its nick or groove
by a spring, as shown.

Before starting the knitting of a hose, sock,
or the like the shaft I{°is turned round by
hand until the recess in the wheel or collar
M, Fig. 13, is opposite the incline M? The
shaft K° is then pushed endwise into the posi-
tion shown in Fig. 15. In turning the shaft
K?into this position the pawl I’°, Figs. 12, 14,
and 15, engages with its nick or groove in the
rack-wheel N? and turns it, and consequently
the cam-noses N’ N’ also, into the correct posi-
tion for starting the band of cards. The ma-
chine is then started. The pawl IX° racks
the band of cards one card at a time between
each selection of lace-points, as hereinbefore
described, until the bracelet or heading 1s
completed,when the incline L, Fig. 18, comes
into action. The shaft K°is rocked and at
the same time is shifted endwise by the in-
cline M? Tigs. 12 and 13, whereby the cam-
noses N’ N’ are thrown out of action and the
cam K is brought into action, and the band
of cards is then advanced two cards between
each selection, except when the movement
of the band of cards is reversed, as herein-
before described. A bracket P4, attached to

any convenient part of the framing, may

carry a pin P? to support the pawl N° when
the rack-wheel N”is moved from under it by
the endwise movement of the shaft K7 as
shown in Fig. 12 and hereinbefore described.

Thenumberandorderof the lacing-courses,
as also the number and order of the narrow-
ings, are regulated and governed by means of
studs acting upon certain levers, which in
turn act upon the well-understood mechan-
ism which shogs or shifts the cam-shaft end-
wise, whereby the set of narrowing or fash-
ioning cams come into action and the fash-
ioning or lace courses are made. If when
making afull-length hose—forexample, which
has lacework from welt to toe—the endless
chain had one continuous step-by-step for-
ward movement given to it in the ordinary
way, the chain would have to be of such a
length that it would be almost impracticable
to use it. 1o obviate this, I provide certain
arrangements of mechanism whereby at times
the chain may be racked backward and for-
ward, so as to keep repeating certain studs
while making lacework without fashioning,
and then racked straight forward in the usual
well-understood manner, while that portion

‘upon the endless chain.

chain, and consequently smaller number of
studs, willregulateand govern thelacecourses
and narrowings in the longest hose. T'his ar-
rangement will be understood by referring to
Figs. 20 to 24, Sheets 10 and 11. Fig. 20 is &
front elevation, Iig. 21 a plan, and Fig. 221s
a partend view and section, of the mechanism
for causing the chain to repeat and some ad-
jacent parts. Figs. 23 and 24 are elevation
and plan of a portion of the chain, showing
the studs, inclines, or notches. R 1s the
chain-wheel, around which the endless chain
R* (similar to that shown in Figs. 23 and 24)
passes, as indicated by dotted lines in Fig.
20. 'The chain-wheel R is racked in the di-
rection of the arrow S in the usual well-un-

derstood manner by means of the ratchet-.

wheel S%, which is fast upon it, being acted
upon by a pawl 32, carried by a lever 5, (see
Fig. 22,) acted upon by the cam S. Three
levers R’, R* and R?® are provided, which
are to be lifted at certain predetermined in-
tervals by the studs R* R5 RE, which are fixed
The lever R’ has a
connecting-rod R7 jointed to its extremity.

This rod is attached at its other extremity

to the pawl which racks the usual well-un-
derstood shogging mechanism, whereby the
cam-shaft is shogeed or shifted endwise for
the purpose of making a narrowing or lace
course. 'Thus when a stud R*, R’ or R’ comes
under the nose of the lever R’ the connecting-
rod R7 lowers the hereinbefore-mentioned
pawl, which racks the shogging mechanism,
whereby the cam-shaft is shifted endwise and
a lace or fashioning course is made accord-
ing to which of the studsisin action, as here-
inafter described. R?is another lever which
is acted upon by the stud R". It serves to
put into or out of action the mechanism for
shifting the fashioning-points sidewise ac-
cording to whether a lace-course or a fashion-
ing-course is to be made. This lever has a
vertical arm or prop RS T is alever jointed
or working upon a pin or axle T'. T¢is a
truck or roller carried by the lever T and
which runs uponthecam 3. Oneextremity of

the top of the arm or prop R8 of the lever R*.
When it does so, this arm is held up and the
truck T? cannot follow the path of the cam
T3, To the other extremity T° of the lever
T a connecting-rod TY is jointed and connects
it to the arm ', which is fast to the shaft T°.

This shaft T8 runs from end to end of the

machine and carries the arms T? and T%,
Figs. 8, 9, and 10, Sheets 6 and 7, as herein-
before described. Thus when there 1s no
stud R below the nose of the lever R? the

spring R%?, Fig. 21, holds the lever in such a

position that the arm or prop R"is under the
end T of the lever T and the shaft I° is not

turned, -and the narrowing-fingers are not

racked and are held outside the selvage-
needles; but when a stud R° comes under the

of the fabric is made which is required to be | nose of the lever R? the prop R"is shifted
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from under the end T* of the lever 1. The
trueck T* is then free to follow the path of the
cam T3 The shaft T®is consequently turned
in its bearings when the narrowing-fingers
are brought into acting position over the sel-

Y-

vage-needles, and the racking-clawkers are

thrown into action. The selvage-loops are
thenshifted, and the narrowing ismade. The
chain is made up with studs similar to R*
where lacework 1s required, and a stud simi-
lar to R°-is placed where a narrowing is re-
quired at the same time as the lace-course.

While making lacework in the parts of a
hose, for example, where there are nonarrow-
ings—2. e., above the ecalf-narrowings, also
down the ankle and instep—instead of con-
tinnously advancing the chain and so using
many studs I cause the chain to repeat on one
or more studs, as follows: AleverV is jointed
upon a fixed pin or axle V. A conmnecting-
rod V* connects this lever with the lever S~
To the end of the lever V a clawker V?is
jointed and engages with a second rack-wheel
V4, also fast to the chain-wheel R. Thus it
will be seen that when the pawl S?is in ac-
tion the chain-wheel R will be racked in the
direction of thearrow S and when the clawker
V® is in action the chain-wheel R will be
racked back in the direction of the arrow V7.
A lever V®is jeinted upon a pin or axle V7,
which is carried by the lever V. The lever
V' is provided with a weighted arm V®at its
lower end, and its top end is so shaped as to
form a guide or stop for the finger or bracket
W, which is fast to or part of the pawl S3, so
that the weighted arm V® tends to hold the
pawlS?out of action. A pin VY projects from
and 18 fast to the clawker V. A connect-
ing-link V¥ connects the pin V? (and conse-
quently the clawker V°also) with the arm V*®
in such a manner that when the clawker V?
1s in action the arm V° holds the pawl S% out
of action, and when the clawker V3 is held
out of action the pawl S°falls into action.
The stud-lever R® hasalower arm or member
Y. This carries a pin Y' at its lower ex-
tremity. Against thispin the clawker Vican
rest. A spring Y? attached to the pin Y,
tends to hold the clawker V?° out of action.
When a stud, such as RY Iig. 24, comes un-
der the nose of the lever R’ the weighted
arm V° causes the clawker V?to engage with
the rack-wheel V% and the chain-wheel, and
consequently the chain also, is racked back
1 the direction of the arrow V°. The stud
R* is thus drawn from under the nose of the
lever %, and the pull of the spring Y*throws
the clawker V® out of action, whereby the

pawl S°falls into action and the chain is again
racked forward, which brings stud R again.

under the nose of the lever R? and the chain
1s racked back as before. Thus the chain
continues to move forward and backward as
long as lacework without narrowings is re-
quired. When it is desired to narrow, then
the attendant racks the wheel R forward, (by
the ordinary hand racking-lever, not shown,)

S ey |' . e
________________
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so that the stud R is racked clear of the nose
of the lever R?* when the chain continues to
advance, regulating the lace and fashioning
courses, as hereinbefore described, according
to the arrangement of studs, such as R* R
When the one set of narrowings is completed,
another stud, such as R® comes under the
nose of the lever % and the repeating proc-
ess 1s continued as before until it is desired
to again narrow, when the chain is racked on
once more by hand and the fashioning-studs
are brought into action as before. DBy these
means any number of lace courses can be
produced between the sets of fashionings
without continuously advancing the chain,

r and thus a short length of chain is sufficient

for the longest hose.

When using a repeating chain, as herein-
before described, it 1s sometimes desirable
that the chain shall be racked forward one
bar at a time for two consecutive courses
and then at the third course tobe racked back
two courses, thus completing the cycle of
movements in three courses.
that by the arrangement and connection of
the levers S° and V the amount of move-
ment of the clawker V°is greater than that
of the pawl S°. This Iso arrange that when
uncontrolled by other mechanism the pawl S
will rack the chain forward one bar or tooth
at a time, and the clawker YV’ when in action
will rack back two bars or teeth. A bolt Z
may be carried by a bracket Z’, so that when
in its raised position 1t is clear of the exten-
sion Z°of the clawker V3, and the clawler V3
will then rack two or more teeth, as herein-
before described; but when the bolt Z is
pushed down it comes into contact with the
extension Z* of the clawker V?, which is so

| shaped that the clawker V?is held out of the

first tooth it would take, and so it only racks
one tooth.
the movement of the chain will be one bar
forward, then one back, and so on, and when
the bolt Z 1s up the movement of the chain
will be one bar forward for two consecutive
rackings, then two bars back in one rack or
other proportion, as desired.

What I claim is—

1. In a flat-bar knitting-machine for malk-
ing lace or open-work hose, socks, underwear
and the like, the combination of the needles,

the lace-points, the sliding jacks by which’

they are carried, the droppers one for each
sliding jack tending always to move into a
position above the Jacks, mechanism for rais-
ing or lowering all droppers simultaneously,
the jacquard mechanism by which any one or
other of the droppers can be moved away
from its position above the jack it works with,
so that, when all the droppers are lowered
simultaneously the sliding jacks which are
helow the droppers thus moved away are not
depressed into acting position.

2. The combination of the needles, the lace-
points, the sliding jacks by which they are
carried, the bar carrying these sliding jacks,

It will be seen

Thus when the bolt Z is down

/5

30

Qo

95

[gele

105

110

115

120

125

130




IO

20

25

30

35

40

45

RO

55

60

614,599

mechanism for raisingand lowering and mov-
ing backward and forward this bar and for
moving it endwise, the droppers, mechanism
for simultaneously raising or lowering all the
droppers, the jacquard-barrel, mechanism for
oiving a step-by-step turning movement to
the jacquard-barrel and for lowering and
raising it to bring it against or move it away
from the droppers, and the bar raised and
lowered with the droppers for raising all the
sliding jacks to bring them all back out of
acting position when the droppers are raised.

3. The combination of the needles, the lace-
points, the sliding jacks, the bar or bracket
carrying the sliding jacks, the arms from
which this bar or bracket is carried, the rock-
ing shaft from which these arms extend, the
droppers, the rod wupon which they are
mounted, the arms carrying this rod, and the
shaft from which these arms extend carried
in bearings in the first-mentioned set of arms.

4. The combination of the needles A, the
fashioning-points B, the bars B* B° by which
they are carried, the bracket B° carrying
these bars, the shaft B* by which it is car-
ried, the arms B’ carrying this shaft from a
rocking shaft B, the lace-points C*, the slid-
ing jacks (3, the bracket C' by which they

are carried, and the shaft C to which this

bracket is fixed and which is carried by the
bracket B3, the droppers E, the rod D* by
which they are carried and the rocking shaft
D carried bythe arms B’ and from which the
rod D* is carried. |

5. The combination of the needles A, the
fashioning-points B8, the bars B* B® by which
they are carried, the bracket B° carrying
these bars, the shaft B* by which it 1s car-
ried, the arms B’ carrying this shaft from a

rocking shaft B, the lace-points C*, the slid-

ing jacks C?, the bracket C’ by which they
are carried, and the shaft C to which this
bracket is fixed and which is carried by the
bracket B3, the droppers E, the rod D* by
which they are carried and the rocking shatt
D carried by the arms B’ and from which the
rod D* is carried, the jacquard-barrel F*and
the arms F? by which it is carried from a rock-
shaflt I. | o

6. The combination of the needles, A, the
rock-shaft, B, the arms, B’, extending from
it, the lace-points, C!, and the endwise-slid-
ing jacks, C?% which carry them; the fash-
ioning-points, BP, the acting ends of which
are always in the same vertical plane as the

lace-points, the fingers, B, BY, by which they

are carried and which liein a plane inclined
to the plane occupied by the jacks and do
not extend into this plane and supports for
the fingers and jacks carried from the ends
of the arms, 3. _

7. The combination of the needles A, the
Jace-points C%, the sliding jack C°, the drop-
pers E, the faghioning-points B3%, the sliding
bars B* B from which they are carried, the
sliding bars J' J?% the stops J° J carried by

l these bars and which when brought below

the tail ends of the droppers hold the drop-
pers out of action, and the arms J°J* extend-
ing from the bars B* B° and causing the bars
J' J? to move endwise to and fro with the bars
B¢ B° so that as the fashioning-points are
moved inward or outward to narrow or widen

"the fabric all lace-points which are immedi-

ately above the fashioning-fingers remain
raised and out of action. |

3. The combination of the needles, A, the
lace-points, C, the sliding jacks, C° by which
they are carried, the droppers, E, mechanism
for raising and lowering the droppers and
movable stop-pieces for holding any of the
droppers in such a position that when low-
ered they do not carry down with them the
corresponding sliding jacks.

9. The combination of the needles, A, the
lace-points, CY, thesliding jacks, C° by which
they are carried, the droppers, K, mechanism
for raising and lowering the droppers, the
shaft, II, and stop-pieces carrried by this shatt
so that by turning the shaft into different po-
sitions the stop-pieces can be brought into
position to hold some orother of the droppers
in such a position that when lowered they do
not carry down with them the corresponding
sliding jacks and thereby leave the lace-
points carried by these jacks out of action.

10. The combination of the needles A, the

rods B! B%carrying the fashioning-fingers, the
slides B! to which at one of their ends the
| rods are connected, the rocking cam-pleces

T% the brackets TY which carry the cam-
pieces, the slides B* by which the brackets
are carried and which are moved inward or
ontward as narrowings or widenings are to be
made, and mechanism for rocking the cam-
pieces 1% each time that the fashioning-fin-
gers are to be brought into action so that the
fashioning-fingers may be kept outside the
selvage except when required to narrow or
widen.

11. The combination of the droppers, the
jacquard - barrel, and the jacquard -cards
laced together in such manner that a portion
of them adapted for producing any complete
portion of the pattern are laced together in
consecutive order so that they are succes-
sively brought into active position by con-

tinuously moving the bands forward step by

step, one step at a time, while the remainder
are laced together in such order that they can
be brought into action consecutively when
the band is moved forward two steps at a
time, and then after a single forward or back-
ward movement afterward move backward
two steps at a time, so that this portion of the
pattern can be repeated continuously.

12. The combination of the needles,the lace-
points, the sliding jacks by which they are
carried, the droppers, one for each sliding
jack,the jacquard-barrel adapted to bemoved
up to and away from the droppers, the band
of jacquard-cards passing around this barrel,
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and mechanism by which the barrel can be
caused to malke either one or more partial
turns in either direction after each time that
1t has been brought against the droppers.

13. T'he combination of the jacquard-bar-
rel, the ratchet-wheel fast with it, a second
ratchet - wheel fast on an axis geared with
the jacquard-barrel, two pawls K°® K% one en-
gaging with one ratchet-wheel the other with
the other, the rocking lever KX® by which the
two pawls are carried and the step-by-step
rotated cams K! K" acting on the tail ends
of these pawls for putting either one or other
or both out of action. |

14. The combination of the jacquard-bar-
rel, the band of cards F° passing around i,
the ratchet-wheel fast with it, the second
ratchet-wheel fast on an axis geared with it,
twopawls K’ K*one engaging with one ratchet-

wheel the other with the other, the cams K0

IK* on the axis K% the ratchet-wheel I fast
with this axis, the pawl L® engaging with this
ratchet-wheel and reciprocated to and fro,
mechanism for putting the pawl into and out
of gear with the ratchet-wheel, and a pattern

chain or band moved synchronously with the
band of cards, I, controlling this mechanisn.

15. The combination of the endless pattern-
chain, the chain-wheel around which it
passes, two pawls or ratchets one for turning
the chain-wheel in one direction the otherin
the other, and mechanism acted on by studs
on the endless pattern-chain whereby the two
pawls can be thrown alternately into and out
of action. |

16. The combination of the endless pattern-
chaln, the chain-wheel around which it
passes, two pawls or ratchets one for turning
the chain-wheel in one direction, the otherin
the other, the length of stroke given to the
reversing-pawl being sufficient to turn the
chain-wheel two steps backward and the slid-
ing bolt or equivalent, Z, by which the re-
versing-pawl can be restrained from giving
more than one backward step at a time to the
chain-wheel.

CHARLES HENRY ALDRIDGE,
Witnesses: |
IF. A. ALDRIDGRE,
FRANK RADFORD.
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