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UNITED STATES

PaTEnT OFFICE,

TRUMAN COOLEY, OF BROCKPORT,

NEW YORK.

KNITTING-MACHINE.

SPBCIFICATION formi

Applicatioh filed July 31, 1880.

To all whom it may concern:

Be it known that I, TRuMAN COOLEY, a citi-
zen of the United States, residing at Broek-
port, in the county of Monroe and State of
New York, haveinvented certain new and use-
ful Irnprovements in Knitting-Machines, of
which the following is a speuﬁmtlon

The object of my 7 invention is the construe-
tion of a machine which shall be eapable, with
but slight changes in its adjustments, of knit-
ting elthel smﬂe or double circular work, as
desu“ed whlch shall have increased capacities
for fldJusLment and which shall have as many
as possible of its corresponding parts exactly
similar and interchangeable.

The accompanying dmwmos illustrating a
knitting - machine "embodying my improve-
ments, are as follows:

Figure 1 is a top view of su much of the ma-
chme as is essential to illustrate my invention.
Fig. 2 is an outside face view of any one of
the cam-beds. Figs. 3 and 4 show each ahori-
zontal section throutﬂl the standard B, with
the mechanism thereto attached, taken 'nlono
the dottedlines1 2 and 3 4, respecbively shown
on Fig. 5. Tigs. 3 and 4 show also the cam-
beds and {heir guide-rods attached. Fig. 5
shows an outside’ Tace view of standard B, with
the cam-beds and their guide-rods removed,
80 as to show only the stfmchrd and its verti.
cal shaft, with the cranks thereon, and tbeir
conuectm«r rods. It also shows the tubular
guide- bolts in the outside vertieal slots in the
standard. Fig. 6 shows a side view of the
standards B and B, with their-attachments,
and also aside view of the cam-beds with their
guide-rods, and above the dotted line .5 6 is
shown in vertical section the plate connecting
the standards at their upper ends, the shlft-
ing-lever, the toothed sectors, and the yarn-
carrier,all placed in the center of their motions
or.courses. [Kig. 7 shows a vertical section of
the yarn-carrier,taken at right angles with the
one shown in Fig. 6. Fig. 8 shows a vertical
section through the centr: (11 portion of the nee-
dle-carrier, and taken through the center of
any two opposite grooves, showing a needle in
It also shows a face and side view of
an upper and lower cam-plate. Italso repre-
sents by dotted and broken lines the general
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operation of the needles, as will be explained.
Fig. 9 shows a side view of a part only of the
needle-carrier, with the retaining-wires, which
serve to keep the needles in place, 1emoved

and beneath the needle-carrier is shown a por-
tion of the rack by which the same is operated;

also, at the end of the needle-carrier is shown

55

the arm in which is adjustably secured therod -

used to operateautomatically the yarn-carrier.

and the cam-shifter. Iig. 10 represents an
end view of the needle-carrier with this arm
removed, showing the mortises in which the
tenons on the ends of the prongs of this arm
aresecured. Italsoshowsthemanner inwhich
the needle-carrier is connected with and op-
erates on the bed of the machine, which is
shown in section. TFigs. 11 and 12 represent
a rear and side view, vespectively, of the driv-
ing mechanism to the machine. = Noticeably
in Flgs 6 and 8 the relative working positions
of partsaresacrificed to perspicuity inshowing
form of construction.

My machine has a substantial bed-plate, A,
of iron, shown only partially in Fig. 1. This
bed is continuous or in one piece, the front
and rear sides being connected by semicircalar
ends presenting the same sectional form with
the main body of the bed, which is made long
enough to admit of the 1eq111s1te throw of the
needle carrier. Extending to the rear from
the back side of the bed A are two projections,
D, beneath each one of which is a similar one,
D/, but thicker and formed of a separate piece
from the bed of the machine, and securely fast-
ened thereto by means of screws or rivets.
(Notshown.) Oneofeach of the projections D
and D’ is partially shown in section in Fig. 10.
By méans of thumb-screws or other equw%lenb
devices (not shown) passing through these
lower projections, the machine may be chmped
to a table or other support.

To the bed A are screwed the slotted stand-
ards B and B, of iron, by means of their lower
lateral projections, which rest upon similar
projections on the bed A. Standards B and
B/, as shown in Figs. 1 and 6, are connected
tooethm ab the top by means of the curved
plate C, of iron, whieh is serewed at its ends
to the upper lateral projections on standards
Band B. Through either end of plate C and
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through the upper and lower projections on

‘standards B and B’ are drilled holes, which

form the Dbearings for the vertical shafts U
and Y.

To the shaft U are secured the peculiarly-
constructed eranks % and ', which communi-
cate motion to the cam-beds T® and T% respect-
ively, and to the shaft'Y are secured the simi-
lar eranks, yand ', which communicate motion

10 to the cam-beds T and T, respectively.

15

Asstandard Band its attachment are exactly
similar in construction and operation to stand-
ard B’ and its attachments, it will be sufficient
to explain more fully the construction and op-
eration of standard B and its attachments, for
which purpose reference is made to Figs. 1, 3,
4, 5, and 6, whe1e U represents the vermcal
shaft U and o/, the upper and lower cranks,
capable, as shown, of vertical and angular ad-

20 justment on shaft U, -and secured in any de-

25

sired position thereon by means of set-screws,
as shown. Crank 4 communicates its motion

- to cam-bed T* by means of the connecting-rod

4%, which articulates with the bed T* by means
of a pin passing through the two central pro-
jections, ¢’ ¢, shown on the cam-bed in Fig. 2,
the lower one only of such projections being
shown partially in dotted lines in Figs. 3 and
4, and the end of connecting-rod u* extending

30 into the mortise formed between such projec-

35

tions. In the same manner crank « commu-
nicatesits motion tocam-bed T by means of the
connecting-rod «’. The motion of cam-bed T*
is confined to a plain reciprocating motion by
means of the guide-rods #' and #»*, securely
fastened in the circular projections therefor, ¢
q, formed on cam-bed T? near the ends thereof,
and passing through the tubular guide-bolts
p’ and p?% the threaded shanks of which pass

10 through the upper outside slots in standard B,

15

and are secured in any desired position therein
by means of the nuts s’ and s°. ' In the same
manner the motion of cam-bed T® is controlled
by guide-rods »* and »* working in the tubu-
lar guide-bolts p* and p*, secured in the lower
outside slots in standard B by means of the
nuts s* and s

The letters ¢’ ¢’ are used to designate the
central projections on-any and all of the cam-

50 beds,while the letters ¢ gare used in the same

manner to designate the outside circular pro-
jections on all of the cam-beds.

It will be noticed that cranks v and «' are
placed with their pins diametrically opposite

55 each other, so that the same motion that

throws one cam-bed forward into use throws
the other back out of use. The same may be
said in regard to the cranks on shaft Y, to-
gether with all their conneections. The con-

50 necting-rods between each of these four cranks

and -the corresponding cam-bed actuated
thereby, it will be seen, pass through the up-
per and lower middle slots in standards B and
B'. All of the slots in standards B and B’ ad-

55 mit of considerable adjustment in height of

the cam-beds, together with their guide-rods,

‘the requirements of lever a.

connecting-rods, and cranks, each of which
cranks is capable of adjustment on its shaft
both vertically and angularly, and thereby the
cam-beds operated therefrom may be brought
into any desired position at any point of the
throw of such cranks.

Fig. 2shows an outside face view of any one
of the cam-beds,which, it will be noticed, has
near each end, as shown in Fig. 2, a verblcal
slot, by means of a bolt passing through each
of which slots, as shown in Fig. 1, and into
the cam- plates t, ¥, ¥, and ¢, near "the ends
thereof, the cam-plates are each one secured
at each end adjustably in height on their cam-
beds.

Referring to Figs. 1 and 6, ¢ is the shifting-
lever, articulating atitsrear end on the upper
end of shaft Y, and held in position thereon
by means of a washer and serew, and termi-
nating atits forward end in a handle, as shown.
Lever ¢ is widened out at or near its middle
on each side by means of semicircular lateral
projections, which inclose a broad lateral
slot semicircular at its ends, and having its
sides in the form of an arc of a cirele of
which the center is over the center of shaft
Y. The front or concave gide of this slot has
cogs on it engaging those on pinion d, the ex-
treme diameter of which is a little less than
the width from front to rear of this slot in
levera. 'This slot, in turn, is of such a length
that the extreme throw of lever ¢ will cause
pinion d to make just one-half of arevolution.

Referring to Fig. 6, pinion ¢ is secured to
the tubular shaft ¢, which works in plate £, and
passes through an opening in plate C. By
means of plate f, which has a slot in each end

thereof, as shown, and is secured by means of.

screws passing therethrough toplate C,this pin-
ion d may be adjusted in position to conform to
Pinion d extends
down to plate f, and the shaft e is prevented
from rising at any time by means of the flange
thereon coming just below plate C, all as
shown in Fig. 6. Tubulaf shaft ¢ terminates
at its lower end in two curved tubular arms,
¢ and ¢*, through each of which a hole is bored
horizontally at or near itslower end, as shown
in section in Fig. 7, so that the two strands of
yarn, either of the same or different colors,
when brought down into shaft ¢, may be sep-
arated, and one brought down through either
of the tubes, ¢ and ¢, passing out from each
through the opening on the side theleof to-

ward the center of shaft e. 'Tubes ¢ and ¢
are placed just far enough apart to admit of
the free and uninterrupted passage between
them of the needles when the same are up and
in operation.

Referring to Figs. 1 and 6, pinion 4, it will
be seen, engages at the rear the toothed sector
b, which in turn is secured to and communi-
cates its motion toshaft Y. Pinion d also en-
gages in front the toothed sector ¢, which in
turn is secured to and communicates its mo-
tion to shaft U, whereby it will be seen that
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the to-and-fro motion of lever « communicates
an oscillating motion fo shafts U and Y, and
thereby, by means of the mechanism already
above deseribed, causing a backward and for-
ward movement of the cam-beds with the cam-
plates attached, and at the same time each
throw of lever @ causes & semi-revolution of
pinion d and shaft e, causing tubes ¢ and ¢ to
exactly change places at each such semi-revo-
lution.
lar arms ¢ and ¢’ constitute the yarn-carrier.

Referring to Figs. 1, 8, 9, and 10, E and F
represent the front and rear plates of the nee-
dle-carrier, which are of cast-iron, and are ex-
actly similar and interchangeable. Each plate
is grooved vertically to a sufficient depth to
receive the needles and allow of their free op-
eration behind the retaining-wires j j and j§
7', which are placed in the horizontal grooves
on the outside of each plate, there being two
retaining-wires, as shown, on each side of the
needle-carrier, the lower wire serving also as
a rest for the upper needles, being those op-
erated on only by an upper cam-plate when
they are down out of use, the lower needles
being those operated on only by a lower cam-
plate when the same are down out of use, rest-
ing on plates j* 7% secured to the bottom of
either side plate of the needle- carrier, as
shown. The needles are of the usual form,
but proportioned to meet the requirements of
this machine. They are arranged in the ver-
tical grooves on each side of the needle-car-
rier or bed in such a manner that on each side
thereof every other vertical groove hasinita
long or lower needle capable of being operated
only by a lower cam-plate, and every inter-
mediate vertical groove has in it a short or
upper needle capable of being operated by an
uppercam-plateonly. Sometimes whenshort-
er needles are used there may be employed in
place of the plates j° j* retaining-wires located
near the bottom of the needle-carrier, and in
grooves like the others, the position of onesuch
groove being indicated in dotted lines on Fig.
9 at 7.

Referring to IMig. 8, which shows at It and
T a vertical section of the body of the needle-
carrier at or near its center and through the
centers of any two of the oppositely-situated
vertical grooves in each side thereof, an upper
needle is seen at the highest point of its throw
in plate F and a lower needle at the highest
point of its throw in plate E.

It will be noticed that the vertiecal grooves
on eitherside of the needle-carrier are widened
out just above the upper retaining-wire, so as
to give room for the formation therein of the
stitches, and that all of the ncedles, whether
operated on by upper or lower cam-plates, have
exactly the same throw and take and form
their stitches in exactly the same way and all
exactly on the same horizontal line.

Referring to Fig. 1, ¢, # and ¢ represent
three of the four cam-plates, the cam-plate ¢’
being concealed beneath cam-plate ¢ and its

Pinion d, tubular shaft e, and tubu-.

bed T. The construction of these plates is
more fully shown in Fig. 8, where # and #* rep-
resent a side view of the forward upper and

lower cam-plates, and ¢ and #* face views of

the same. Each cam-plate, as shown in Fig.
8, consists of a thin metallic plate, &, ¥, #,
aud ¥, to which is firmly secured at each low-
er corner thereof the raisers V 'V, which are
also of metal and triangular in form, asshown,
and are connected by a thin metallic fence, X,

“whieh projects the same distance from the

plates as the raisers, and prevents the needles
operated on by these plates from falling down
out of use or from catching on the inner edge
of any of the raisers.
tances from the centers of these plates and a
short distance above these lower fences, and
inclined at equal angles, though in directions
such that they approach each other toward the
top, are secured the equal rhomboidal prisms
V'V, projecting from the plates equally with
the raisers. At the top of these plates is an-
other fence, X, extending slightly beyond the
angle on either side of the top of the plates,
and curving downward slightly at each end.
This fence prevents the needles from rising
too high from any cause. In the center of the
top of each plate and at the center of the up-
per fence is either a triangular depressor, Z, as
shown on face view of plate¢*in Fig.8,0ora pend-
ulous-arm depressor, 7', asshownon face view
of plate ©* in Fig. §, the office of either one of
which is to throw the needles down, so as that
when the center of any cam-plate shall have
been passed by any needle, then that needle,
by means of the foot or projection thereon,
shall be.lowered so that such foot or projec-
tion shall be caught by the lower and inner
edge of the next rhomboidal prism V', and the
needle thereby carried down to the lowest
point of itsthrow. As all of the needles work

in a similar manner, it will be sufficient to ex-

plain more-fully the operation of any one of
them in connection with the cam-plate which

operates it—for instance, one in plate E actu--

ated by cam-plate #*, a face view of which is
shown at #. Tor convenience, suppose the
needle-carrier to be moving from left to right
with regard to Fig. 8; First, if the needle is
down out of use, its foot rests upon one of the
plates j° at the bottom of the needle-carrier,
and it-will not be operated upon at all by the
cam-plate; but when it is in use it will be sus-
tained by the work in the machine, so as to
bring its foot high enough to be engaged by
the raiser V at the left-hand end of cam-plate
. This will raise it so as to be engaged by the
left-hand rhomboidal prism V', which will
carry it up along its outer edge and along its
top, after leaving which it will encounter the
pendulous arm 7', which will lower it so that
it will be engaged by and carried down along
the inner edge of the right-hand rhomboidal
prism V' until it reaches the bottom of.the
same, between which and fence X’ it will pass
until it encounters the right-hand raiser V,
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which will raise it, and it w1ll pass out from
the cam-plate.

In Fig. 8 the upper broken line represents
the point of highest throw of the tops of the
needles, in the same way the middle broken
line represents the lowest throw of the needles
when in use, and the lower broken line repre-
sents the position of the tops of the needles
when they are down out of use. The gingle
dotted line represents the top line of the nee-
dle-carrier. The upper double dotted line
shows the relative position of the upper re-
taining-wires, and the middle double dotted
line shows the relative position of the lower
(or middle, as the case may be) retaining-
wire, whilethe lower double dotted line shows
the relative position of the plates at the bot-

tom of the needle-carrier used to support the |

lower needles. Each cam-plate is secured to
its corresponding cam-bed by means of bolts,
as shown in Fig. 1, and, as hereinbefore de-
scribed, passing through the vertical slots in
the cam-beds. It will be noticed thatthe cam-
plates produce the same operation onthe nee-
dles, no matter in which direction the needle-
carrier happens to be going, so that at each
throw of the needle-carrier each needle inuse
at that throw operates and takes its stitch.
Plates E and I of the needle-carrier respect-
ively terminate at each end in enlarged pro-
jections B’ Ii* and F' F?, extending downward
between the sides of the bed of the machine,
and grooved to receive and operate upon a
tongue projecting inwardly from. the inner
edge of each side of the bed A of the nmchme,
as shown in Figs. 1 and 10. .

Referring to Figs. 1, 9, and 10, to the bot-
tom of the needle-carrier is attached a rack,
H, by means of plates 2, cast solid therewith,
and secured to theunderside of the needle-car-
rier by means of serews, as shown,which serve
also the purpose of keeping the plates of the
needle-carriertogether. There are on rack H
two of these plates i—oneat each end—coming
just under the projections on the needle-car-
rier, only one end of which, with its prejec-
tions thereon, is seen in Fig. 10.

Referring to Figs. 1, 11, and 12, plate I has
an upward semicircular projection, ¢, screwed
into and projecting horizontally fromthe cen-
ter of which is a bolt, %%, forming the shaft on
which revolves wheel I{,which has a radially-
projecting arm, k, to which is attached the
handle ¥/, all as shown. Wheel K is geared
internally to engage the teeth of a pinion, M,
the hub only of whichis shownin Fig. 12. This
pinion is exaetly similar to one, L, secured to
the other end of shaft 7, as shown. Plate 1
has also two downward projections, ¢ and #,
which form the Dbearings for shaftl. Plate I

is attached to the under side of the extension
on the front side of the bed A by means of the
same screws which secure the standard B in
position, thesescrews extending down through
the bedl A and into plate I, whereby pinion
L is caused to engage rack H, and the turning

of wheel X by means of its handle K’ causes
the needle-carrier to move along the bed A
from one end of its course to the other, when
the motion of wheel K is reversed and the
needle-carrier caused to go back again to the
other end of its course, and so-on.

‘When it is desired to render the action of
the cam-shifter and yarn-carrier automatic,
curved arms G and &/, with rods g and ¢’ ad-
justably secured therein, as shown in Figs. 1
and 9, are secured to either end of the needle-
carrier. Rodsgandg are enlarged andround-
ed at their ends, and are secured in any desired
position longitudinally in arms G and G’ by
means of thumb-screws,as shown.  Each prong
of the forked arms G and G’ is tenoned into a
mortise therefor in the ends of the needle-car-
rier, and secured therein by means of pins and
screws, asshown, which servethe purpose,also,
ofkeeping together the two plates of theneedle-
carrier. Arms G and G’ are so proportioned in
height as to bring the inner ends of the rods
g and ¢’ directly opposite the center of the lat-
eral projections onlevera. Theserodsbeing
adjustable longitudinally, they can cause the
shifting - lever @ to operate for any desired
length of throw of the needle-carrier.

Referring to Figs. 1 and 6, cam-beds T and

T" are operated from the cranks y and % on
shaft Y by means of connecting - rods like
those on the other side of the machine, and al-
ready described. Cam-bed T has guide-rods
m’ and m* working in guide-bolts o" and o,
which are secured in position by nuts " and
7% Cam-bed T has guide-rods m’ and m* work-
ing in gunide-bolts ¢ and o*, which are secured
in position by the nuts +* and »*. Guide-bolt
o* and its nut »* are not shown on either Figs.
1 or 6, being concealed either behind or below

“another similar bolt and nut; but their posi-

tion and function will be understood from the
mention here made of them and from the gen-
eral plan of lettering. All of these guide-
bolts have the portion of their shanks coming
in the slots in the standards B and B’ se
widened out vertically and in the direction of

the length of the slots as to preventtheir turn-

ing therein when the nuts on these bolts are
being turned. It will be noticed that each one
of the tubular gunide-bolts has a threaded and
radially-extending hole for the insertion of a
set-screw in each guide-bolt, .one only of such
set-screws being shown at p° in Fig. 4, where-
by, when desired, each cam-bed, together with
its guide-bolts, may be securely held in posi-
tion at any point of its throw, the object of
which will be hereinafter explained.

The machine is constructed, mainly, of cast-
iron; but brass, steel, and wrought-iron are
used wheretheyare most conducive tostrength,
durability, and economy. The machine is so
put together and adjusted that the needle-car-
rier is in the center of its throw at the same
time that the crank or handle on wheel K is
vertically over the center of wheel K, and
each cam-plate is adjusted in height on its
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cam-bed, and also each cam-bed, together with
its conmecting-rods, cranks, guide-rods, and
guide-bolts, is properly adjusted in height to
secure the requisite throw of the needles.
Then shifting-lever ¢ and pinion d, together
with the tubular shaft ¢ and the arms ¢ and
¢*,which constitute the yarn-carrier, (the func-
tion of which, it will be seen, is to carry the
yarn continuously, each strand, around the
work at such a time and in such a manner as
to be properly taken up by the needles,) are
so adjusted that when lever « is placed abt
either extreme of its throw, then a line join-
ing the lower extremities of the tubes ¢ and
¢’ will be exactlylat right angles with the nee-
dle-carrier, the yarn, as before stated, being
supplied from two bobbins, a strand from one
passing down through tube ¢, and a strand
from the other passing down through the tube
', the two strands being joined ortied together
in the center. '

The manner in which the yarn ecarrier or
guide operates is as follows: Starting with the
needle-carrier at either extreme of its throw
and with lever ¢ at either extreme of its throw,
the needle-carrier is caused to move along its
course toward the other extreme thereof, the
yarn being fed or supplied to those needles
located in the front side of the needle-carrier
from that tubular arm of the yarn-carrier
which at that one throw of the needle-carrier
happens to be over the needles in the front side
thereof, and being fed to those needles located

- in therear side of the needle-carrier from that
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tubular arm of the yarn-carrier which hap-

pens at that same throw of the needle-carrier

to be over the needles in the rear side thereof.
Then, when the needle-carrier has passed to
the extreme of its throw in one direction re-
quired for the work in-the machine, the shift-
ing-lever ¢ is moved to the other extreme of
its course, thus crossing the yarn at the end
of the work and causing each strand to be car-

- ried continuously around the work, cach ina

direction opposite to the other, so that when
the needle-carrier is again caused to pass to
the extreme of its course in the opposite di-
rection that tubular arm of the yarn-carrier
which supplies yarn to the needlesin oneside
of the needle-bed during one throw thereof
will supply yarn to the needles in the opposite
side of the needle-carrier during the nextsuc-
ceeding throw thereof.

The tension of the yarn may be controlled
by any suitable device for that purpose, (not
shown,) and the work, it will of conrse be
understood, passes down through the longi-
tudinal opening therefor in the center of the
needle-carrier, through which it may be con-
tinuously drawn by means of weights suspend-
ed from the lower end of the work and ad-
justed in amount to suit the tension require-
ments thereof.

The work being set up -and started in sub-
stantially the usual manuer, the operation of
the machine is as follows: First, when it is

desired to knit double, in addition to the ad-
justments already described, (which apply to
knitting either double or single,) the cranks
w and « on shaft U and the eranks y and 3/ on
the shaft Y are each so adjusted angularly on
their shafts that when the shifting-lever ¢ is
at either extreme of its throw there shall be
brought forward and toward the needle-car-
rier, so as to engage and operate the needles
therein, one cam bed and plate only upon
each side thereof, that cam bed and plate
upon each side of the needle-carrier which is
thrown forward and into use when the shift-
ing-lever « is at one extreme of its throw be-
ing thrown back and out of use when this
shifting-lever is moved to the other extreme
.of its throw. Then, shifting -lever ¢ being
placed at either extreme of its throw, the nee-
dle-carrier is caused, by means of the mech-
anism already described, to pass to the ex-
treme of its throw in one direction, when the
shifting-lever « is moved to the other extreme
of its throw, and then the needle-carrier is
moved to the other extreme of its course, and
then first the shifting-lever and then the nee-
dle-carrier are moved again to the opposite ex-
tremes of their respective courses, and so oi.
Thereby it will be seen that at any one throw of
theneedle-carrier only every other needle upon
each side thereof operates and takes its stitch,
and that those needles operating at any one
throw do not operate at the next succeeding

‘throw, the result of which, it will be seen, is
that, as every other needle only on each side of

the needle-carrier is brought into operation at
any one throw thereof, each needle in opera-
tion at any one throw of the needle-carrier
forms astitch between those formed by the pre-
ceding throw and immediately in front of or
outside of the yarn or thread connecting those
stitches that were formed by and during the
preceding throw, thus rendering the work
double—-that is, having yarns or back stitches
on the inside connecting every other stitch,
and just behind every intermediate one shown
on the outside of the work. The effect of this,
when yarns of two different colors are used, is
to produce a fabric having a series of un-
broken longitudinal stripes upon the outside
and a clouded appearance upon the inside or
back of the work. )

Of course it will be understood that any
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two similarly-situated stripes upon opposite

sides of the work will be of the same or of
different color, according as needles situated
exactly opposite each other in the needle-car-
rier are caused -to take their stitches during
alternate throws or during the same throw of
the needle carrier. These changes may be ef-
fected, it will be seen, first, by the placing of
the needles either so that upper needles shall
be opposite to upper needles and lower needles
opposite to lower needles, or so that upper
needles shall be opposite to lower needles;
second, by the adjustment of the cam-beds
with their plates attached, so that an upper
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one on one sideof the needle-carrier isthrown
forward and into use at the same time with a
lower one upon the other side, or so that both
upper cam-beds with their plates attached are
brought into use at any one throw, and both
lower ones at the next throw of the needle-
carrier.

‘When it is desired to knit single, the con-
necting-rods «* and ’,together with the corre-
sponding ones on the other side of the ma-
chine, are either disconnected- from their
cranks, or, preferably, entirely removed, and
all four cam-beds, with their cam-plates at-
tached, are pushed forward by hand toward
the needle-carrier, so as to just clear the same
and operate the needles therein, and all are
securely fastened in that position by means of
the set-screws already mentioned, which are
screwed into the threaded holes shown in the
tubular guide-bolts, one only of such set-
screws being shown at p*in Fig. 4. 'Wherefore
it will be seen that as each cam-bed, with its
plate attached, iskeptinuseat each andevery
throw of the needle-carrier, each and every
needle therein operates and takes its stitch at
each and every throw thereof, the opera-
tion of the machine in all other respects being
the same as for knitting double. In knitting
single, there being no back stitches, the yarn
passes directly from any one stitch to thenext
adjacent one, thereby requiring practically
only one-half as many movements of the nee-
dle-carrier to produce a fabric of a given
length as are required to produce a fabric of
the same length knit double. Single work
when knit from yarns of two colors presentsa
series of lateral stripes upon both the outside
and. the inside of the work, those upon the
outside being zigzag and those upon the in-
side being straight.

1t will be readly understood that by a com-
bination of the two adjustments and methods
of operation just described the machine may
be caused to produce circular work single
upon one side and double upon the other side
of the needle-carrier.

In knitting either single or double work,
narrowing in or widening out is effected by
throwing or passing more needles down out
of use or up into use. In knitting double the
operation of the yarn-carrier and cam-shifter,
and in knitting single the operation of the
yarn-carrier, may be rendered automatic, and
for any desired throw of the needle-carrier, to
suit the width of the work, in the manner al-
ready explained, by means of the rods ¢ and
g, secured in the arms G and G, after being
adjusted longitudinally therein.

Having thus described my inventiou, what
I claim is—

1. The combination of the lever ¢, pinion
d, plate f, tubular shaft ¢, provided with the

" tubular arms ¢ and ¢’ bed A, and means for
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supporting lever a and plate f, all substan-
tially as and for the purpose described.

2. The combination, with the bed-plate A,

304,178

needle-carrier E F, needles located and adapt-
ed to operate therein, and means for recipro-
cating said needle-carrier, of lever «, plate f,
pinion d, tubular shaft e, provided with its
tubular arms ¢ and ¢*, and means for support-
‘ing said plate and lever, substantially asshown
and described.
- 8. The combination of bed A, needle-car-
rier B T, needles located and adapted to op-
erate therein, means for reciprocating the nee-
dle-carrier, arms G and G, and rods g and ¢/,
adjustably secured in said arms, with lever «,
pinion d, plate f, tubular shait e, provided
with its tubular arms ¢’ and ¢* and means for
supporting said lever and plate, all substan-
tially as shown and described.
4. The combination, with the bed A, stand-
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ards B and B, plate C, lever a, pinion d, shaft -

¢, and plate f, of the toothed sectors b and ¢,
shafts U and Y, cranks » " and y % on each
respectively, cam-beds T, T', T and T°, and
the connecting-rods shown between each and
its corresponding crank, all substantially as
shown and described. _

5. The combination of bed A, standards B
and B, plate C, lever ¢, pinion d, shaft ¢, plate
/, toothed sectors b and ¢, shafts U and Y,
cranks «# # and y % on each respectively, cam-
beds T, TV,T%,and T°, the connecting-rodsshown
between each such cam-bed and its correspond-
ing erank, and the cam-plates ¢, ¢, #*, and ¢,
all substantially as shown and described.

6. The commbination, with the bed A, stand-
ards B and B, needle-carrier E K, needles lo-
cated and adapted to operate therein, and
means for reciprocating the needle-carrier, of
lever a, pinion d, shaft ¢, plate f, means for
supporting said lever and plate, toothed see-
tors b and ¢, shafts U and Y, cranks « «" and
y 9, cam-beds T, T/, T? and T% and the con-
necting-rods shown between each and its cor-
responding crank, all substantially as shown
and described. :

7. The combination, with the bed A, stand-
ards B and B/, needle-carrier E It, needles lo-
cated and adapted to operate therein, means
for reciprocating the needle-carrier, arms G
and @, and rods ¢ and ¢, adjustably secured
insaid arms, of lever ¢, pinion d, shaft ¢, plate
J, means for supporting said lever and plate,
cam-beds T, T, T% and T% and means such as
shown for operating said cam-beds from said
lever ¢ and pinion d, all substantially as shown
and described.

8. The combination, with the bed A, stand-
ards B and B, needle-carrier E F, needles lo-
cated and adapted to operate therein, means
for reciprocating the mneedle-carrier, arms G
and G/, and rods ¢ and ¢/, adjustably secured
in said arms, of lever @, pinion d, shaft ¢, pro-
vided with the tubular arms ¢’ and ¢*, plate f,
means forsupporting said lever and plate, cam-
beds T, T, T¢ and T% and means such as shown
for operating said cam-beds from said lever a
and pinion ¢, all substantially as shown and
described. o

85

Qo

98

I00

105

II0

1%

120

125



I0

304,178 ' oy

9. The combination of the bed A, needle-
carrier B I, needles located and adapted to
operate therein, means for reciprocating the
needle-carrier, arms G and G, rods g and ¢/,
adjustably secured in said arms, lever q, pin-
ion d, shaft e, provided with the tubular arms
¢ and ¢, plate f, means for supporting said
lever and plate, cam-beds T, T’, T% and T°
means such as shown for operating said cam-
beds from said lever ¢ and pinion d, and the
cam-plates ¢, ¢, t, and "¢, each adjustably se-
cured npon its corresponding cam-bed, all sub-
stantially as shown and desecribed.

10. The combination of the cam-beds T, T',

T% and T% with the guide-rods m’ and m’, m* 15
and mt, o' and #% and #»° and »', attached to

‘each respectively, the tubular guide-bolts o,

o', o, o*, 9, P, p°, and p*, in which each such
guide-rod works respectively, the nuts /, 7%
7t 8, & &, and s* respectively securing each 20
of said guide-bolts in position, and the stand-
ards B and B’, all substantially as shown and
deseribed.

. TRUMAN COOLEY.
Witnesses: ‘

Joun H. KINGSLEY,
. MORTON MINOT.




