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Specification forming part of Lebters Patent No. 92,146, dated July 6, 1860,

Lo all whom it may concern:

Be 1t known that I, DANA BICKFORD, of the
~city of Boston and State of Massachusetts,
have Invented certain Improvements in Knit-
ting-Machines ; and I do hereby dectare that
the following, taken in connection with the
drawings which accompany and form part of
this specification, is a description of my in-
~vention sufficient to enable those skilled in
the art to practice it.

My improvements relate chiefly to rotary:

knitting-machines, and are designed to per-
fect and facilitate their operations, especially
for knitting in opposite directions upon revers-
ing the movements; and they consist in -the
employment, for the support of the yarn-de-
livering guide, of a shifting-ring, which, at
certain periods, is operated by the cam-cylin-
der; in the use of changeable stops for deter-
mining the distance to which the yarn-guide
shall be shifted ; in the use of fixed stops on
the cam-cylinder to check or limit the extent
of its revolution to acecord with the movements
~of the yarn-carrier; in the cutting away ot a
considerable portion of the inner surface of

the eam ring or plate, or making a rabbet

around. its whole inner surface, for the pur-
pose of allowing any of the needles to be
promptly inserted orremoved from the machine
without the necessity of tediously putting
them in or out at a single groove, as usual ; in
rounding the tops of the ribs or pillars which
separate the needle-grooves, in order to pre-
vent the cutting or breaking of the stitches
or yarn, especlally when knots or irregulari-
ties appear; and in a peculiar construction
and application of automatic spring-switches
in the cam-grooves, to compel the needles,
at the commencement of each return move-
ment of the cam-cylinder in either direction,
to rise to their full height, to insure the rising
of the latch above the loop on the needle, and
the elevation of the hook, so thaf in its next
descent it will seize the thread for the next
loop or stitch. ’

In the drawings, Figure 1 represents a per-
specfive view of my machine; Fig.2, a cross-
section of the eam-cylinder, giving a view of
the cam-groove, self-acting switches, and ad-
Justable central sliding piece.

A represents the frame of the machine, | actuate properly the same needle, which now

—

| which, when desired, is constructed as shown,

so as to be capable of being attached by a

clamp and thumb-screw to a table-top ; or the

clamping may be dispensed with, and the
frame be secured 1n the center of a table, or

supplied with legs reaching to the floor.

Upon that portion projecting over the ledge of
the table are attached spindles for the sapport
of any desired number of bobbins, and also
a corresponding number of slit-eyed thread-
guldes, each of which 1s furnished with an
appropriate adjustable tension device, B, and
a self-acting spring take-up tor the slack yarn,
and which 1s marked O. Rising within the
central part of frame A is the needle-ring D,
firmly secured thereto. Surrounding this ring
1s the cam-cylinder I, and which is driven, in
a well-known manner, by means of the erank
F, toothed pinion (x, and rack H, on the cam-

eylinder. To this eylinder are firmly secured
‘two projections or stops, I, for a purpose here-

Inafter mentioned, and which also serve to
keep in proper position the ring K. Thisring,
which carries the yarn-delivering guide, is
not attached to the cam-cylinder, but lies
Joosely upon a flange thereon, and it is pressed
down to its bed by an adjustable spring, L,
which regulates to the proper degree its fric-
tional contact with its bed. M M are remov-
able stops or pegs, which fit into any of the
circular series of holes N on the frame, and
which holes correspond in number with the

number of needles, and they are equidistant

from each other. O O are pins fixed diamet-
rically oppostte each other npon the ring K,
and which serve to arrest the motions of the
cam-cylinder whenever either of the stops I
shall come in contact with them, the pegs M
M arresting the movement of the thread-car-
rier and its ring, which, until such arrest, are
carried around by the cam-cylinder, the cylin-

der, however, after such arrest, continuing its’

further revolution until itself is arrested by
the stop 1 1L and pins O O, as before men-
tioned ; the object of this travel of the cam-
cylinder beyond the travel of the thread-guide
being for the purpose of carrying the cams
which actuate the needles far enough beyond
the last needle of the series employed to cause
sald cams, upon their return movement, to
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becomes the first in course.
fore, have, through the medium of the stops,
just the proper amouut of additional traverse,
and this will vary with the number of needles
employed, and may be regulated by altering,
as need be, the positions of pins or pegs M.
P PP designate the spaces or rabbets cut away
from the inner side of the cam-cylinder, and
extending part of the way down, reaching to
the cam-groove, and which allow of the re-
moval and insertion of many needles at once,
when the elasp or ring Q is removed. I pre-
fer, however, to make this rabbet continuous
all the way around the cylinder, and rely upon
the weight of the knitted fabric and the nsual
welght which is attached thereon to keep the
needles down upon the lower edge of the cam-
surface ; and by this construction, in connec-
tion with the removable pegs, I dispense with
the necessity of removing the pegs, 1n order
to revolve the cylinder far enough to bring
the single groove usnally employed opposite
the needle to be removed, and also the neces-
sity of replacing the pegs, with the risk of
not replacing them in the same holes from
which they were taken. 'The top ot the needle-
cylinder, as heretofore made,is ground smooth
horizontally, so as to be at sharp right or
other angles with its vertical sides; and when
the needle-grooves have been made therein, 1t
leaves the tops of the piers or ribs which sep-
arate the grooves with sharply-detined edges,.
which not only have a tendency to cut the
yarn as the yarn is suddenly pulled over them

upon the descent of the needles within the

grooves, but also when knots or 1rregularities
oceur in the yarn. o prevent this entirely 1
round off the top of each rib, and this 1s also
productive of another result, namely: 1t en-
larges the top opening of the groove to ease the
entrance of the yarn or knots without enlarg-
‘ing the groove itself, or interfering with the
actionof the needles. Upontheinnerside of the
cam-cylinder is a groove, R, annular, as usual,
for most of its length, but having 1ts needle-
actuating parts made as shown, with two ele-
vating and one depressing curvature, the
former marked S S, and the latter marked L,
Within each of the elevated portionsis of the
grooveis a spring-switeh, U, which acts auto-
matically as follows: Lts pivot projects through

the ¢ylinder, and receives in a slitin its outer

end a spring, V, supported as shown at one
end. T'he force of this spring Kkeeps the
switches or latches 1n the positions shown at
W, and which is their normal position. Any
form or arrangement of spring may be used,
or the mere weight ot the switch, 1if made
heavy enough, will answer the same parpose,
so long as the switch, after being lifted, will
of itself resume its place. When the eylin-
der is revolved 1u either direction, the butts of
the needles, as they ride along the straight
part of the groove and come to the sharp
edge of the switch, ride up and over the
switch to the highest part of the groove;
thence they descend to the lowest part, and,

It must, there- | again ascending, are so guided as to ride un-

der the spring-switch on the opposite side, the
spring ‘or weight, as the case may be, in-
stantly restoring the switch to ifs normal
position. Z is a sliding adjustable piece,
which, being raised or lowered, varies the de-
scent of the needles, and so permits the knit-
ting of tight or loose work.

The operation of the machine is as follows,

‘when it is desired to knit less than a tube,

and to revolve the machine partially alter-
nately in opposite directions: As many nee-
dles as are not wanted are first taken from
the ring, but these must be as many as would
reach to both sides of the needle-operating
cams, in order to clear them. This number,
as shown in the drawing, is twelve, and it
the needles were smaller and the cylinder of
the same size, this number would be greater,
and vice versa. The pins M M are next ad-
justed the proper distance apart to limit the
movements of the thread-carrier, and the
crank being turned, it will be found that the
cam-cylinder will revolve no farther than has
been previously determined, the yarn-guide
being first stopped by M M, and the eylinder
next stopped by pins O O. The crank is now
reversed, and precisely the same operation
takes place, the yarn-carrier being always
carried to the proper distance to deliver 1its
yarn to the first needle of the series, and the
cam-cylinder being always carried the proper
distance to operate the first needle of the
series in the beginning of the next course of
stitches. When all the mneedles are 1n my
machine, it knits tubular work continuously,
whether revolved in one direction or the
other, and without any change in any of the
devices. )

I claim—

1. The combination, with a revolving cam,
grooved substantially as described, of a
thread-carrier so held by friction on the cam
plate or ring as to be carried by it, and yet
permit the latter to continue its motions after
the carrier is at rest, substantially as set forth.

2. In combination with above last-named
devices, adjustable pins and a series of holes
in the frame of the machine, substantially as
and for the purpose set forth.

3. Stops or their equivalents, and projec-
tions on the cylinder, for determining the ex-
tent of traverse in either direction of the cam-
cylinder of a rotary knitting-machine.

4. A needle ring or plate, the tops of whose
walls or ridges between the needle-grooves
are rounded off, substantially as and for the
purposes set forth.

5. The continuously-grooved cylinder, hav-
ing spacious rabbets, P, two similar needle-
elevating cams, and two automatic spring-
switches, substantially as and for the purpose

set forth.
DANA BICKFORD.
Witnesses:
JOHN J. HALSTED,
Wi, A. BARNACLO.

-
Lo

Ll LT H
" E s "-h-!' II| e LN I R L UL
f—-‘r." : L B ":" FE TR, L ;;._._ Dot . - )
- L R 1k : |- _ . T Y Tl S P _-.1"-"‘"!‘ . -"_I-._- N ; . I
LA i ﬁgﬂtﬁ’a’“ BT A e




	Drawings
	Front Page
	Specification
	Claims

