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UNITED STATES

PATENT OFFICE.

DANA BICKFORD, O

F NEW YOEK, N. Y.

IMPROVEMENT IN KNITTING-MACHINES.

Specification forming part of Letters Patent No. 80,121, dated July 21, 1863 ; reissne No. 6.423. dated
v May 11, 1875 application filed April 5, 1875. .

To all whom it may concern.:

Be it known that I, DANA BICKFORD, of
the city, county, and State of New York, have
inveuted certain Improvements in Kmttmg
Machines for Family Use;.and Ido hereby de-
clare that the following, taken in conmnection
with the drawings which accompany and form
part of this specification, is a description of
Iny invention sufficient to enable those skllled
in the art to practice it.

- My improvements relate to kmttmg ma-
-chines, but more particularly to that class in
which a circular series of needles reciprocate

-vertically while forming the stitches.
.- The objects of mny im provements are to make
such machines much simpler and “with fewer
parts than heretofore; and” yet render- them
capable of producing a greater variety of,
and more uniform and perfect, work than
could . be made upon circular machines as
heretofore constructed; also, to make them
¢apable of being instantly reversed from and
to any point in the circle, and to knit freely
in either direction to'any desired extent, and
yet to deliver the yarn properly to the proper
needles, 8o as to make either flat or tubular
goods, or both connected, as in forming the
various parts of astockiug, or other shaped or
“‘fashioned” article, and without the employ-
~ment of any pattern-cylinder or equivalent
device to determine such shape; to narrow
or widen at will either the tubular or the flat
fabric produced, without change in the size of
the needle- L)lll.\dtl‘ to make on such circular
machine fabric wit;h different-colored stripes
running lengthwise of the tube or strip, or
with such stripes themselves varied by: hav-
‘ing different colors running crosswise of the
'same, 80 as to present in edch stripe a cross-
stripe or block; also so as to make fancy
goods of different or varying texture, by em-
ploying at times all the needles of the series,
and at other times a lesser number than. the
whole series, by revolving the eylinder -in

either direction; and, in addition, to make or- |-

namental - fringe or- cord and to cover by.
kuitting around a core, Whethet‘ the same
be a wire, cord, flat Spring, whip-handle, or.

other article, by feeding these articles -into |

the center of the knitting; and also to make
a wide variety of articles of apparel, elther

tufted, pxled or plam, never before, it is be-
lieved, produced upon a kmttmu maching - of
any kind.

My primary object is, by simplifying and
cheapening the cost, while enlarging the range. -
and capacity, to supply the great and daily-
increasing want of and demand for a family
machine that may occupy the same position
in the household with regard. to knitted goods .
that the sewing-machine now does with re-
gard to sewed goods; it being well known

“that the so-called family machines, as hereto-.

fore constructed, were either.limited to the
mere kmttmg of a tubular goods of a corre-
sponding size to the diameter of. the needle- _
cylinider, or they were so complieated as, to.

‘Tequire a practlcal mechanié to run them:and

keep them in order.” ) _
To accomplish these 1mp0rta.nt ends, my,

‘improvements. consist, mainly, i forming

the  cam-cylinder w1ﬂ1 a continuons needle
guide or groove having equal depressions and
elevations, their construction being such as
to act the same upon the needles in either di-
rection that the cylinder may De revolved;

and in combmmg with.such cam-grooves de :
vices for varying the degree of depression.of
‘the needles, the : arn- guide always being in
proper position +0 feed yari to ‘the needles,
whichever way the machine berevolved; and
in the employment of two special means for
making tight or loose- work, either of which,

at optlon; way be used, or l)oth at the same.
time; and in a constructlon whereby the
needle-cylinder may be readily removed, and
another adapted for a different number of

.needles as readily” substituted, without the

necessity. of changing. any of the ‘actnating
mechanism of themwachine; in a means which,
while seérving as one of the appliances.for ad-
justing the tightness or looseness of the
stitches, also serves as a means for the ready
removal of the cylinder, and in other details
hereinafter mentioned.

Figure 1 is a perspective view of a machine .

embodying my 1mpr0vements., Fig. 2 is a.

' eross-section of the same in the line x & of

Flg 1.
A represénts the frame or bed of the ma-
chme, on which rests the needle cylinder or

‘ring B The frame hasa prolon gation or-ex-.
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tension, C, so that when the machine is
clamped to the ledge of an ordinary table,
shelf, or piece of furniture, in the usual man-
ner of hand machines, this extension will, by
projecting over and under a considerable sur-
face of ths table, afford a firm and steady
purchase, thus preventing that unsteadiness
and constant shaking which, in driving the
‘machines, have always attended them as usu-
“ally.constructed without such projection. The
: top also serves as the bobbin or spool sapport.
D is the revolving ring or band, on which is
mounted the thread-carrier E, in which is an
eye for the yarn, and a slit or opening, I, con-
structed so as to admit of the ready thread-
ing or unthreading of the carrier without
breaking the thread, as is very necessary in
striped or fancy work. The ring D is caused
to revolve by means of a toothed wheel, G,
- or some other convenient means. The wheel
G is driven by a handle, H, the teeth of this
wheel éngaging with teeth on thering. Upon
the inner face or periphery of ring D is a
groove or rest, I, to reccive the Latts of the
needles. This groove or rest, is straight, ex-
cept at that portion where it is intended to
canse the needles to rise or fall, and at that
portion it is formed substantially as shown at
a &« in Fig. 2. Adjustable picees K, dove-
tailed, or otherwise so as to admis of being
slid or adjusted to various positions upward
or downward, setve to vary the character of
the cam-grooves and their action upon the
needles to change their extent. of traverse.
The shorter the traverse the closer the stiteh,
and vice versa. Iiach of these sliding pieces
is held firmly to its desired position by a
thumb-screw, I, which, passing theewsh an
inclined slot, M, in the ring, serves to 1ift and
lower and fasten the slide in its place. Fach
slide, also, is fitted in ways, which support or
brace it on opposite sides, to prevent its geg-
ting ont of true position. To each slide may.

be attached an index or pointer, which, pass- |

ing through the slot, indicates upon a dial
outside the ring the extent to which it has
b(?en woved, and consequertly the character
of the stitch to be made. By hay ing the cam-

groove of the same form or shape on each.

side of its center, and situated alike relatively
.o corresponding parts of the cam-groove, it
~1s evident that in whichever direction the ring
i3 caused to revolve, the action wpon the nee-
dles will be unchanged. The needle-1ing is
grooved in the usnal manner, to receive tihe
ngedles and permit their rise and fall therein ;
but unlike such ring as shown-in my Puatent
No. 68,5935, granted September 10, 1867, it has
no groove, around its periphery cutting the
needle grooves, and no hinged clasp fitting in
such groove, and serving to aid in holding
the needles in position, and also te hold the
revolving eylinder to its place. .

Inmy present invention therevolving cam-
ring is held down by clasps N, or their equiv-
alent, which will permit the cams to revolve
iu either direction.

In order to raise or lower at will the needle-
cylinderrelatively'to the cam-cylinder, Imakea
serew-thread upon the periphery of the needle-
cylinder at its loywer end, or make use of some
other equivalent/ means that will answer the
same purpose, and I insert in the center of the
bottom of the frame a ring-nut, O, having a
cirenlar groove, ¢, onits periphery, and whieh -
is held in place by several projections, d,
from the frame, which enter this groove.

The ring-nut is thus free to be revolved;

.and to facilitate this pins 1?, serving as han-

dles, project downward from it.  These parts
act as follows: The needle-cylinder being fivst
serewed into the nut to the proper distance to
give it its tree position for ordinary work, it
may afterward be raised or lowvered to ihe ex-
tent desired by simply turning the ring-nut in
the direction nceded, It will be seen ‘that
this provision, which admits of raising and
loweiing the.cylinder, also admits of the ready
removal and replacement of the same, or the
substitution for it of another having a greater
or lesser namber of needles, and this without
removing or substitnting or duplicating any
of the operative nechanism, all which remains -
undistarbed in the machine during this ex-
change of cylinders, excepting the needles.
This featare of raising and lowering tlie eyl-
inder is of great. importance as a simple and
eflicient means for producing loose or tight
work, even wlten my fixed cam-groove is used;
but when used in the same machine with thoe
adjustable cain above-described it gives just
so mueh additional range for that purpose be-
yond that due to the cams alone; in other
words, the range is made eqnal to the range of
bath added together. 1for sonie kinds of work
50 great a range of adjustment is not neces-
sary, and Lthen omit the slides from the cams,
and have no provis.on-for the adjustment ot
the cam-groove, which is made continuous,
and- always the same, the raising and lower-
ing ot the eylinder alone serving of itself to
give all the adjnstment required; or Luse the
cams’ for adjustment and have the eylinder
stationary. I usetwo, three, or more bobbins,
and a.corresponding number of thread-guites,
one for cach; and Lslit each of these from its
eye outward, so that in the variety of work
which 1y peculiar improvements enable me
to make upon this simplificd machine each
thread canr be instantly removed from or re-
placed inits eye, or another-colored thread, or
two or more: tlreads of the saume or dilferent
colors, placed thercin, These bobbins arve
placed upon spindles which rise from that
portion of the frame which projeets over and
rests npon Lhe table, so that this projection

serves the double purpose of aiding in the

lirm support of the machine, as before men:
tioned, and as a couvenient but out-of:the:
way stani-for thie bobbins. Usually the spin-
dles for the bobbing are pliced upon aloose
removable stand, and this is located anywhere
thie operator may find a place for it, bt sepa-
rate and apart {rvm the machine. The dis-
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advantages of this practice are that the stand
is liable to be upset, and consequently the
pull upon the thread is variable, being de-
pendent upon where and how the machine
may be used, and there is always danger of
knots or other obstructions catehing and puil-

ing the stand over onto the needles and injur-.

ing them, and that neither the bobbins nor
yarn-guides always occupied the same rela-
tive position to the operative parts of the ma-
chine; but by locating them upon and .affix-
‘ing them to the extension-piece C and in per-
' manent positions, the whole appardtus is ren-
dered compact; the bobbin-spindles, hobbins,
and their yarn-guides occupy no more area or

table room than is required for the machine -

* itself; no extra movable stand or support is
needed for them ; and they are always in readi-
‘ness, and always deliver the yarn in the same
lines and with the same amount of strain or
pull; and in moving
table or room to another they need not be
picked up separately, as heretofore, and the
yarn does not get unwound, entangled, or de-
ranged. .
This - proyision for and mode of throwing
ome thread out, and another thread into, acar-
rier, so as to make stripes around the work,
or to inake fancy work, and without the need
of breaking off the thread, is of great im-
portance. .
Upon the machine constructed as described,
I am enabled not only to knit a fabric whose

diameter will be equal to that of the ring of

thie needles, (and which
gize required,) but, by

may be made of any
knitting it looser, or

with larger yarn, or both, and on all the nee-

dles, the diameter is considerably more than
when knit tighter; or with finer yarn, or only
upon a portion of the needles, others, more or
less, at regular or jrregular intervals, being
~ omitted.
By knitting only partially around the ring,
and then reversing the motion for the same
. distance, L am enabled to.make,upon & cireu-
lar machine, a straight strip or web, having
tw_'ﬁ finished selvages, OT MAarrow of widen at
will. o
By knitting such a strip in

the machine by the method above described
of knitting a tube, and of swelling its size for
a calf,) the heel-piece is fermed, when a §¢uare
heel is required; but as a double or thick heel,
as well as toe, 18 generally needed in stock-
ings, to meet the greater wear at those points,
1 double the work at these parts by simply.
doubling the thread. The toe is made by coi-
tinuous narrowing, first of one-half and then
of the other half of the toe-piece, and then
joining these together by hand.

To makea continuous Narrowing—say from
the calf to the ankle of a stocking, legging,
or gaiter, and at the same time give it a neat,
novel, and attractive appearance—I take out
of action one needle in front or back of the
web, and trapsfer the loop of such needle to

- growing grad

the machine from one

continuation of
a leg of a stocking, (previously kunitted upon

R

the one next adjacent, and then proceed and
kunit as many rows as

desired, corresponding
with the degree of narrowing required, and
then take out of action -two other needles
equally distant from those last removed, and
s0 on, ‘continuously, until the size has been re-
duced as much as the work demands; and

the effect of this operation is to give longi-

tudinal ridges in the work resembling ribbed
knitting, the grooves between the ridges
ually shorter and shorter as they
recede from the longest central one, which
should be made to come in front of the stock-
ing or legging. .

1 also knit upon this machine leggings with
gaiter bottoms—ain article never before, S0
far as I am aware, made upon a kniting-ma-
chine—and it, with other new products made
on my machine, I shall seek protection for in
other applications. for Letters Patent.

In making mittens upon this machine, the
process is mainly the same as in makinga
stocking.

To make a knitted cord I use two, three, oT
more needles, and operate the machine, as
usiial, in one Qirection, as in knitting tubular
goods, each revolution of the ring and its
yarn-carrier causing a delivery of the yarn to
the barbs of the needles, and then carrying it
across from the last to the first needie em-
ployed. If the needles used be very few, and
the tension be sufticient, a tube will thus be
formed, every stitch of which will seem pre-
cisely the same, even on a regular family ma-
chine; but when it is made small enough,
each stitch will be even; but if the needles be
more and the tension less in the larger ma-
¢hine, the slack thread passed from thelast to
the first needle s0 employed will not be fully
taken up, and this portion will present some-
what the appearance of a longitudinal xib in
the cord, or-a cord flat on one side. If many
needles be used, and the machine revolved
continuously, the anknitted thread from the
last to the first of the needles employed will
represent the chord of the arc formed Dby these
needles, and the result will"be a knitted puft.
If a few only of the needles, at regular inter-
vals, be employed—as, for instance, at four
equally distant points—-and the machine be
continuously revolved in one direction, the
result will be a loosely-made tube, the fab-
ricated or knitted part of which will be four-.
equally distant parallel strips, held together
by yarn unknitted. BY cutting these apart
lengthwise it becomes fringe. )

By introducing & cord, or wire, or flat strip
of metal or other article; at a proper position,
<o that it may serve as i centef about which
the thread may Dass, it becomes surrounded
by and enveloped within the kuitted tube, and
this process affords a means for covering skirt:
wires, whip-handles, window-curtaii cord, &e.

By knitting 2 straight piece with selvage
ed s, or a tubular piece for muffs, &ec., and
regularly, at such intervals as may be desired,
detaining the yarn upon a pin or otherwise,
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burpose, and of driving the machine in either
direction, the range of work it is capable of
making is alinost unlimited.

I sometimes knit into the . goods. strips of
rubber or elastic cord, or form elastic cord by
knitting a covering for strips of rubber,
Strips of buckskin I also knit into socks or
drawers, and long fibers, such as Hocks, silk,
&e., I knit into hat and bonnets, :

L claim as my improvements in family kait-
ting-machines as follows : :

1. Ina rotary family kuitting-machine, hav- .
ing an adjustalle needle-cylinder for len gthen-
ing and shortening the stitch, the cam-cylin.
der provided witl, the needle guide or groove
I, baxing two equal depressions, a a, for draw-
ing down the needles to form the stiteh, and
one elevating-bend for forcing up the needles,
the whola permitting the revolution of the cyl:
Inder in ¢ither direction. .

2. In combination with a needle- cylinder
and the cam eylinder, provided with the needle
elevating and depressing U-groove, the two
slides or cams K, for drawing down the nee.
dles to form the stitch, all arranged to permit
the revolution of the machine in either diree- .
tion. o : g

3. Alm’igitudin:Ll]y-grooved needle-cyliydf;r,
in -combination with c:lm-cylindel;hu\'hf)g an
endless CAU-Zroove with two cqual” and simi-
lar bends, and two sliding cam-pieces, one for
each bend, and each Supported in side bear-
ings or walls, so that proper adjustments may
be made to tighten or loosen the stitches, and
Yet which will permit the revolution of the
machine in ecither direction, to knit tubular or
flat goods at will. :

-4 The, combination of an upright needle-
eylinder, the frime, and the canr-cylinder, as
described, whereby the needle-eylinder may
be readily removed without changing any
other mechanism than the needles, and an-
other similar eylinder, having more or less
needle-grooves, e readily put in its place.

"8 A needle-cylinder of u rotary reversible
knitting-machine, constructed with » periph-
eral screw-thread or ity equivadent, and com.
bined with o Dicce engaging witli suely thread,
whereby the eylinder may be raised orlowered
to change the character of the fabric while
the machine is in action, :

6. The combination, with the needle-eylin-

between the formation of any'two stitches, so
as to form a loop of whatever length may be
desired, or by knitting a course or part of a
course, and then throwing the yarn over the
Sae set of needles, and leaving a loose loop
between such of the needles ag may be pre-
ferred, and then knitting another course over
these loops, the latter are secured in place,
and the result is a riely tufted fabric, with long
pile upon one surface of thie knitted fabric,
and formed of the same Yarn which composes
its base or foundation, .

By making very short loops, which may be
done by carrying the yarn over.n wire, I make
a goods, closely resembling ordinary piled fab-
rics. If 'thig pile be afterward cut, it gives a
velvety appearance, 1f the long tafts he cut;
the fabric resembles a Turkey carpet in text.
ure. :

Of course, in any of the varieties of work
made on this maching different-colored yarns
may be thrown in or out, to suit the taste and
to vary the pattern.

To make a fancy tippet, T knit regularly a

tabe as far as desived on all the needles, and

then' with another - colored yarn knit much
tighter or looser on the Same number of nee-
dles, or knit only upon a lessor number—say
upon-every other needle, The result is an al.
ternate close and - loose mesh, the latter con.
tracting naturally, the product being a new
and attractive one, ’

In knitting a tubular Diece, I have success-
fally surtaced one side of the tube with the
loug loop or tuft, in the wmanner above de-

- seribed, and thus forned the outep surface for
a knitted muff in hmitation of fur, Instead
of surfacing the kuitted fubrie with a tutt of.
the same material, I hayve successfully intro-
“duced, during the process of kenitting’, tufts of
far, wool, haiv, or sille, which, being held by
the stitelies, or being curled, malke g stil closer
Imitation of natora] fur or skins,

1n order to form longitudinal stripes in the
knitted fabric of o difterent color from the re-
Inainder, I proceed ag follows: I allow 3 eor-
tain determined number of stitehoes 0 be
formed of one colored yarn or thread, and
then, bringing into SCIViee a yarn of another
color, knit as Iy stitches with i as will
give the ‘breadil of stripe desired, throwing
the thread which g uot in use inside of the
work, and so continuing around thecirele. The der, of u ring-nut and detents or projections,
repetition of this for enel comrse will produee adapted to raise or lower such eylinder, aud
the stripes. By continning such stripes for a | to retain it in any desired position relatively
distance equal to the ‘breadth of the stripe,-| to the cam-cylinder, Substantially as and for
and then changing the eoloy ol the thread: tor the purpose deseribed, :
{correspoinding dist:umeinnu(:hsh‘ipe.:l-pln,i([ 7. The contbination, in the same machine,
goods will he produced; and thege plaids cun | of devices, substantially such ng descrilned,
be mide all of o size or not, al option, for varying the vant-groove, with devices, suly-

It will be readily pereeived ghat with the stantially suel g described, tor raising or low-

-facilities in my machine for throwing threads ering the needle-eylinder,

inand out of action instantly,and without 8. A eireulay family knitting-machine com.
breaking them to de so, and without tying | posed of o stittionary ueedle-cylinder ang o
knots to resumne, and by my simple means of rotary cam-cylinder whose eams are adapted
instantly reversing, and to any extent, even | to operate dircetly upon the heels of the nee:
without the necd of any adjustinents for that dles, and are vonstructed substantially as de.
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. cribed, so as to permit it to be rotated in ei- | combination being substantially as shown and
“her direction, and to knit tubular or flat | described.
goods at will, as set forth. ’
9. In combination,a revérsible upright cam- ‘

“¢ylinder having adjustable cams, a stationary {| 'Witnesses:
upright needle-cylinder, a reversible open-eyed JorN J. HALSTED,
yarn-carrier, and-astationary thread-guide,the | GEORGE T. SMALLWOOD, JT.

DANA BIOKFORD.




