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To all whom it may concern: o
Be it known that I, IJANA BICKFORD, of
the city, county, and State of New York, have
mvented an Improved Fam ily Knitting-Ma-
chine; and I do hereby declare that the fol-
lowing, taken in connection with the draw.
ings which accompany and form part of this

specification, is a description of my mvention |

sufficient to enable those skilled in the arg to
- practice it, o LT

Figure 1is a perspective view of a Bick. -

tord family knitting-machine with m v present

improvements thereon. Fig.. 9 i3 a vertical
section, showing my noveltiesin the consiruc-

tion of the cam and cam-switches.. | |
My present improvements consist in the
employment of wing cams or switches in com-

needle-cylinder—these wing-cams bein o oper--
‘ated by the butts of the |
between them and the needle-cylinder, or by

- Springs; in 50 locating the switeh-cams that

they are adapted to rise and fall at their outer

ends; in’ combining with the rotary cylinder
a driving-handle and a bobbin or spool frame
or stand which shall run ceincidently with. it
‘and with the thread-guide, and in other par-
- ticulars hereinafter named. A

In the drawings, A isthe frame; B, the ver-
tically-grooved needle-cylinder; O, the revoly-
~ing or cam cylinder; D, the yarn-carrier, se-
cured to the shiftin gthread-carrierrin edy-and
X, the spool or bobbin frame or stand, shown
n this instavee as secared to and carried by
‘the yarn-carrier, so that these two devices.
always occupy the same relative position
toward each other under all conditions, as
- distinguished from the usual construction, in

which the spool is-on a stationary part of the-

irame, while the carrier revoives, and conse-

quently, at every revoiution, recedes from and -

approaches it,

- By my present construction it will be seen-

~that no take-up,device of any sort is needed,
and there can be no undue delivery of yarn,
10 slack thread in the way to do damage,

and. no- tanglin g of the yarn, especially if.

more spools than one be used, while the ten-

sion of the yarn remains as neariy as may be

uniform, thus producing. better work, The

spool-frame may be secured to the revolving .

T

ing, as will presently be desecribed,
1 have, for convenience, illustrated waching
having
‘a8 I prefer to build the machines so that they
inay be driven either way at option, though

needles, by friction

ceylinder or to the thread-carrier rin g, instead

of to the carrier itself, if desired. .

- Fisan arm fastened removably or other-
wise to the cam-cylinder, for driving the ma-
chine by hand without the use. of any gear-
although

also thereon the customary gearing,

the gearing may be entirely dispensed with.

| A loose handle, (, on this arm serves for con-
venieuce in driving the machine. The cam-

cylinder rests snugly in or on an annular bed |

-on the frame ‘A, so as readily and noiselessly

to be revolved thereon.” It will now be seen

that with this construction and mode of “driv-

bination with a draw-down -ca and - the [ing, the usual c¢rank and the driving-pear..

wheel and its frame, the opening in the maii
frame to admit a part' of such gear, and thé
circular series of gear-teeth on the main trame,

Inay all, if' desired, be dispensed with, thus
| bringing a family machine down to a simpler
form, it is believed, than was ever- yet doue.

Instead of making the arm K ina single rigid
plece, as shown, it may be made jointed or

hinged, so that when not in use it may be
folded down out of the way. This handle

does 1ot in any way impede the work or the
play of the needles, nor canit come in contact

-with the yarn, as it might do 1f my spool-

frame were stationary. The handle may be-
placed in any desired position on the cylinder,
as well asin the position shown, I sometimes
place the handle immediately back of the
thread-carrier, or attach them togetherin that
relative position, so -that .in reversing the

j8

-movement-of the machine it shall swin gin a

portiou. of. an are, and shift or change the .
cams or switches. I .may here remark that

if “the needle-cylinder, instead of the cam-

cylinder, should be revoived, then the drivigg-
bandle would, of course, be affixed thereon.
The cam-switches or wing-cams, are shown at

‘H H’, and it will be seen that they.are so lo-

cated as always to be below the lowest point.
of the needle, and not, as customary, on the .

upper side.of the cam-groove. This or these
wing-cams are located in the lower edge of

the cam-groove or n eedle-rest, or diréctly be-
low ity and are pivoted, jointed, or hinged to



_,-t'he 3ela.e Y1" or lower section of the cam or |
part that ferms the needle-guide, below the |

stitch or draw-down cams, so that-in turning
the machine the end or face s of the wing-
. ¢am is presented to the action of the-butts of
the needles, so that they will exert a lifting
foree upon it, and this force alone, or it in con-
nection with the frictional contact of the butt
upon such face, will raise the wing-camn to its
full height, and thus throw up the needle to
free the lateh " The moment the machine is
started or reversed in the opposite dneetwn,
this force being taken off, and the wing-cam
relieved of 1t the latter will naturally fall
‘back to place; but if it should fail to do 50,
the side ¢ of this cam. occupies such a posmon

"that a number of needle-butts bearing on it

-at- the same period of time will, hy their
united force and weight, carry it back to place..
Persons skilled in the art will readily perceive

' ‘that these wing-cams can also be 'made auto-

“matic by applying a spring under or to them,
as at K, and serving to completely lift them,
or to assist the fl‘lLthll exerted by the needles
in lifting them. The screw I, as shown, works
in an arched or curved slot, 7, and thls Serew

can be used to fasten- the ca,m up or down
when required. These wing-eams throw the
needles up the whole dlstanee required, being
always below the groove or the butts of the
-needles, The outer parts « «/ of the guides
U are for guiding the needles down, so that
‘they will act properly on the wmﬂ'-t'ams and
“their inner parts « w guide the needles dowu
onto the switch-cam K._. The outer ends ' u’
may be made larger. or smaller, ae eueum-
stances may require,

§

It is very dEbII"Lblt‘ when a mar_,hme 13_

etepped especially if unﬁmahed work be left
“upon it, that it shall not be meddled with by
ofﬁuous or inexperienced persons, and the
work damaged or ruined. - Now, by the con-

‘itlllLthl.l ehewn, it will be seen that on stop-

ping the machine, if both switches' H H’, by
“means of the acUustmg thumb-serews. I 1’ be
lowered to theéir lowest position, then no med

~dler who may put the machine in motion can

do‘any damage thereby to the knitted fabric,
because the needles mlI not be. raised hl“"h
enough by the switch- -cam ‘to free the latch
and. threw off the loep. When the lower
wall of the cam-groove i3 permanent and un-
Jelmugeable as in the moet ordinary-construac-
tion, or when the switches are above instead
of below it will be seen that the needles must

-111ev1tably, at each revolution, rise to the

height to which such wall or- emtchee compel

them, and that it is impossible to avoid the

'ﬁeemg of the lateh, the lift of the latch, and
- the throwing off of the loop. . With the. con-

straction herein shown, the machine abso--

lutely refuses to take a stitch until the intel-
ligent operator who has stopped work, and

lowered the switches, shall- afterward ralse -

them to resume an'nn. Another advantage
due to this feature is as follows : When mak-

ing continuous tubing by revolving in one di-
rection only, the rear cam can be swung down

~out of operation, and thus the unnecessary
| wear of -the parts and useless rising and fall-

ing and wear of the needles, and ﬂsmﬂ up of
the lateh, and improper thwmnn off the
stitch, can be avoided. Upon puttmn' down

both ca,ms an almost endless V:,Lrletv of novel

fiancy stltcheq and fabrics may be formed by
simply raising certain needles, (by hand or
otherwisé,) so as to bring them into action for
the mement,'and'then “lettiuﬂ them drop out
of action again. These cams may be aufo-
matic by-simply putting a spring under them

| to press them upward. In- going one way,
‘(forward,) the forward cam would be pressed

upward into position by the lifting friction of
the butt of theneedle, assisted by Lhe Spring ;
but the back cam, as the nendles , (more in
number,) pass over it, would be by them
pressed down, so that the latch would not be
freed. K is a vertically-adjustiible cam-plate
for lengthening or shortening the stitch, con-

_trolled as to posltmn by the thuwb-screw L,

a pointer, !, moving theremth, and a Sll(}lt
scale, m, on the cam- evlmder indicating to the
eye externally the degree of such adj ] ubtment

N N are the usual ﬁﬁced pieces on the cam-
.jcyllnder acting In connection with pins n »
on the frame to shift the thread-carrier to the

opposite side of the cams on reversing the
motion, that the thread may be in advance of

| the rlemg and falling needles, O is the elasp-
‘ring, the inner edge of .which fits into the

annular groove of the needle- cylinder, as in
one of my former patents. It ishinged atits
center, as customary, and held by a spring-

piece and pin, p q¢.. On the upper surface of

this clasp-ring I make a scale extending about

“half-way a,round as shown, 1 have shownig

divided into a huu(lred parts, subdivided into
fives, tens, &e. On. the aunular outer edge
of thls ring I make a eorrcepoudmn number

of noteheb and-on the non-revolving eylinder

may be plaeed a spring or click, or equiva-
lent device, which, by means of a pin on the

revolving eylmder shall, at each revolution
thereof, be strack and actunated, so as to move
iorward one notch on the edn'e of the ring,

thus registering each revolutlon and each

course ot ]xmttmg ‘The ring should, for this .
purpose, be s0 held to one of the: eyhudem,
by friction or otherwise, as not to move.

I claim— - .

1. The w ing or smtr*h cams I I, ada pted
to rise and fall at their outer ende, substan-

tially as and for the purposeset forth, in com-

bination with a stitch or dmw-down eam and
the needle- cylmder. | -
2. The wing-cams aetua,ted bv springs, in

‘¢éombination with guides w u, which serve to
guide the needles to the dmw-dowu cam, sub- -

etantlall y a8 shown and described.
. The wing- -cams, adapted to be actuated by

f.the butts of the needles, in ombination with
‘guides u' ', needle- eylinder, and cams- platm
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4. A rotary knitting-machine resting on a
Smooth bed in its frame, provided with 2 dpiv-
Ing-handle, as described, and with a shifting
‘thread-guide and spool-carrier, which automat-
ically, upon reversing the machine properly,
change their position relatively to the needle.
operating eams, . -

_9¢ In combination with the
ble cylinder of a family

| knitting-macline, a
bobb

I or spool frame or stand and a thread-

rotary reversi- |.

gulde, substantially as described, the combi-
nation beiug such that suel frame or stand
shall revolve coincidently with it and with
the thread-guide, and upon reversing shall
properly shift its position with the threaq-
guide, | |
| DANA BICKFORD.
Witnesses:
W. BRADFORD,
Rp. A. HyDzx.



	Drawings
	Front Page
	Specification
	Claims

