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C. P. S. WARDWELL, OF LAKE VILLAGE. NEW HAMPSHIRE
Letters Putent No. 69, 280 Jrfted e plember 24, ‘1861

e o

IMPROVED MACHINE FOR MAKING NEEDLES.

The Schedale refereey fo in these Fetters Patent any making part of fhe same.

TO ALL W’HO\I I'T MAY OO"I(‘ER"'{'
Be it known that I, C. P S WARWLLL, of Lake Village, i  the county of Belknﬂp, aud Stﬂte of New

Hampshire, have invented an Iinproved Machine for Making Machine-Knitting Needlea; and I o herchy declare

that the following is a full and exact ﬂeqm intion thereof, reference being 11*1'1 to the accompanying drawings,
making part of this specification—
| Flgure 1 being a side elevation of the machiue.

Figure 2, a front elévation thereof.

Figure 8, a plan of one end or half thereof. | .

Figuw 4 a front view of the eye-punches, showing the method of mounting and adjusting them.

Figure 5, a front view of the cutting-off dies or shear-bhdeq %howm-:r the method nf mounting and ﬂ.ﬂiust

ing them

Figure G, a vertical scction, from front to hack, thr ough one of the cutting-off dies and the spring-presser,
showing their relative arrangement.

I’lgure i, & top view of thc adjustable bed-picce, and of the necedle-beds thereon.

Figure 8, a view c¢f the wedge device for clamping and holding the needle-wires on the bed.

Figure ‘3, & view, showing & modification of the mode of clamping the wires.

Figure 10, a ﬂudc view {)f onc of the necedie-beds or blocks.

Figure 11, a side elevation of the swinging-frame on which the revélving cutters are mounted, and of the
mechanmm connectcd therewith, for raising the eutters away from the needles when the slabbing is compmﬁeﬂ
and for bringing and holding the cutters.again down in- pesﬂwn. -

Figure 12, a diagram of pmf'-"- c011eqpondnw to those in fig. 10, showing a medification of the mechanism
for throwmg the cutters out o and inte position for slabbing the needles

Figure 13, a diagram, also of corresponding parts, ‘EIIOWIHg another modification of the mechaniam for
noving the cutters into and out of slabbing p{}mtmu

Like Ictters desighate corresponding parts in all of the figures. -

In thls 1mpmved machine T employ a reeiprocating carriage or table, II, moving horizontally or trans-

versely in'the machine. This rceiprocating table, by its movements, in connection with other parts, performs .
or fulfills the following functions: first, of feeding or drawing the wire or wires, by needle-lengths, into the
machine; second, of a stationary dic in punching thc eyes of the ncedies; third, af a support fur the needles
in slabbing or forming the barbs thereof; fourth, of a guide to determine- the fOI‘Ill of the barbs; fifth, of »

stationary shear-blade in cutting off the needles from the wires: sixth, mediately of throwing the *-"-]abbmg--
cutters out of action.

In connection and harmony of action with this Feciprocating table, for the complete pelformance of the
processes which the enumevated functions involve, I cmploy, first, a stationary wire-holder, 1, whick retains
the wires in a fixed position while the reciprocating table recedes for a renewed hold, to feed them forward in the
next advance movement; second, I employ cyc-punchcs 2 2, which have a reciprocating moyvement vertically,
or transverse to the movements of the reciprocating table; third, I employ revolving cutters & 8, for slabbing
the needles, or forming the barbs thereof; fourth, I employ a bed-block, N, situated and adjustable in a pesi-
tion oblique to the direction of the reciprocating table’s movement, so that the needles are slabbed obliquely
to their axes; fifth, I cmploy reciprocating shear-blades or dies p p; which have a vertical movement, or trans-
verse to that of the table; sixth, I employ 2 swinging-frame, S, in which the slabbing-cutters &'z are mounted,
and ‘a mechanism ¢onnected with said swin rrmg-flame, to raisc the cutters : away from the needles at the proper
time and again bring it down into position for action.

In thc drawings 1 have 1epiesr'nted only one side of the machine with all the pmts commplete. Thus, In
fig. 2 only the right-hand side 1s shown fully, while the left- hand side shows only the framework. But the
meLhamsm on that side is only a duplicate of that on the other side, which shows an arrangement of parts for
making four needles at a time. By duplicating this mechanism eight needles can he made at once, with anly
one set of driving parts. Any greater or smaller number of needles may be made at one time, a3 desired.

I.et B represent a pulley to which the motive power is communicated. Upon its shaft & & small cog- -wheel,
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o @y gearsinto a ;qqg-ﬁtheel;'_C@,;semlf’a.lg tides larger, so that tlie motions communicated to the shaft ¢ thmuf’ My EEREES
.~ be as. many timés slower than the motion of the driving-shaft 8. Upon the shaft ¢ are two cams D and B, the
- foruier of which communicates the vertical reciprocating movement to. the eye-punches 2 2 and eutting-oft

~ shear-blades p p, und the lutter of which communicates the horizontal reciprocating movement to the table 1, )
- In communicating the proper motions to the eye-punches and cutting-off-shear-blades by.the cam D, the
- said punches and blades are suitably mounted in a block or head, O on a vertical bar, T, which may wove np
~and down in a groove or ways, 8, fig. 1. To this stiding-bar o connectingrod, J, is pivoted at's, and its lower = SERED
. end is_pivoted at 7 to a.cam-lever, Q, which is itself pivoted at one end (asat 4) to projections of another =

- [

. cam-lever, G, that is pivoted at g to the frame of the machine. The cam D aets direct] y on the wmovable end

- of the lever G, and produces the ordinary movements of the sliding-bar T'and head 0. Theeam is adjusted o~
- issghafte by g set-screw, as shown, so ag to properly time the motions of the' punches, shear-blades, and other DR
~ partsmoved thereby.. Thevauxiliary lever Q is moved by a friction-roller, d, on the cam D, separately from

- thelever G, and has a more powerful levorage to draw down, the bar I, as well as diminished friction, by the
- use of the said friction-roller. ‘The usc of this auxiliaty levor is to act at the moment of punching the cyes -
~ ‘of the needle, which requires a comparatively powerful aetion. T o T R
. Thecam Dr draws the s'l.i_:{igi'ngrbar;'and?’hie;ad% doﬁnwmdz-mﬂy;?&nd;-tihe return motion is effected by a counter- SRR RN
- veight, 7, on a lever, T, the opposite end of which bears npward against a pin or stud, 6, fig. 1, on the
sladmg-bm"l- o
. For communicating the horizontal forward motion to . the  reciprocating table I, from tiie cam B, a cam-

BRI ilfe}ve;r; F, is pivoted at % to a projection of the frame. The Jower end or point £ of this lever is curved towards 0

. the cam, substantially as shown in fig, 1, so that neither the cam D, nor its friction-roller 4, can interfere with
. the motions of the lever, and so that it can more readily adapt itself to the irregular form of its own cam B. =

~ The upper end of the lever F' is' connected with the table II by 4 connecting-rod, I, which is pivoted to the ~ = =
~ tableat 7, and has an adjustable connection with the lever at 8, fig. 1. The fulerum-pivot & of the lever is
~ adjustabloup and down in & slot, 9, of the frame by a set-screw, z, so that the extent of movement given to
"-;:[.tf'hﬁe?iabﬁ_e;mayébc-.v;_ai'ie?'&-;atpllétgsm-e...rélé;._I;;..-%é-e=: =“?='--~“[.?=1--“ S
. - Thercturn movement of the table s offected by & counter-weight-on & lever, §, projecting from the lever F. =~ =
~ Infeeding the wires along, it is-n¢cessary that.they should be sllernately clamped to the table Hor bed-
. piece N theroon, and then set free, for the return movement of the tdble. I have an improved mechanism for
~ thig purpose, by which I clamp any number at once, by the simple movement of a wedge, ¥, as shown particu-
. larlyin fig. 8. This wedge fits and slides under a wedge-shaped. black, 10, substantially as shown. The wires =~
- -aro held betweon the block 10 and a fixed bar, 11, situatod over and parallel with the block. As the wedge is
- driven in under the Llock 10, tho block is saised uniformly at both ends, and clamps the wires securely between
it and the bar 11, and as. the wedge is 'drawh outward the block descends and leaves the wires free. .
The wedge Y is moved'in and out by wmeans of a lever, L, which is-pivoted at 12 to the. side of the table
H afid- moyes therewith. Its upper ond is pivoted by adjustable cone-points y y to the shank of the wedge, .
-and its lower end is provided with a cam-slot, 7, fig. 2, in which moves transverse rod, m, sccured to the ver-
‘tical reciprocating bar I This rod is long enough to allow the lever I to traverse it in its entire horizontal
motion with the table H; and, as the-sliding-bar I moves up and down, it actuates the lever T so- as te produce
~ the motions of the wedge Y, as required: . . | | |
~ In fig. 9 is shown a modification: of the wedge-clamp above described. The same letters and figures of
reference’indicate parts of corresponding functioiisto those of the wedge device. Thc'vibrﬂ.t‘i‘hg"le?e‘r']} presses
a block; Y, toward a ‘stationary bar 11, and clamps the wire between their surfuces; and another hook:shaped
block, Y/, muy be connected with the léver L, below its fulerum 12, and clamp another wire against the bar 11.
When only one or two Wirgs are worked togother, this arrangement may be preferable to the wedge device, but
the latter is applicable to any number of ‘wires arranged side by side. | S | o
The stationary holder 1, to hold the wires fixed while the table recedes, has swing-plates 13, which, when
brought down into nearly a vertical position, press on the wires and hold them from .returning; but when the
wires are drawn forward the hold is'released, and the plates swing upward and rest freely on the wires. A,
spring, 14, may be used to keep the swinging-plates close upon the wires. . L |
Each needle-wire rests on a needle-block or bed, n, grooved longitudinally, frem end to end, as seen most
clearly in fig. 7, and the wires may be held in the grooves by light springs 17, fig, 1, pressing down thereon, __
The blocks-or bed&nﬂ-ﬁre-ﬂeeumd--iﬁ-ithé-.top of .a.bed-block, N, which. itself. is. mounted on the reciprocating /
table H. The front half or portion of cach bed n is cut down somewhat, as seen in fig. 10, so0-as to make the
needle-groove therein. shallower, and allow the slabbing-cutters to cul without touching the bed. The rear
-part of the block has its groove-deep enough to securely and accurately hold the wire therein, and prevent zn y
side displacement, when the eye-punch comes down on the wire. As the eye requires to be very accurately
made, neither. to the right nor left of the centre of tho wire, the greatest accuracy of construction and surest
guards against side displacement are necessary. In order that neither the bed-block N, nor the tabile H, may
-~ causde side displacement, I secure 4 firm guide or guides, 16, on the top of said bed-block, and cause it to. move
accurately and closely.in.a notch" or groove in the punch-block O above, and’ thus secure the proper relative
position of the blocks very perfectly.- e R |
The eye-punches 2 2 are firmly secured in the block O, and are brought upon the wires at the proper time
by the descent of the sliding-bar I. They are adjusted downward by set-serews o o, as particalart y seen in fig.
4. - At the same time that the punches descend the cutting-off shear-blades or dies'p p are brought down, and
cut the completed necdles from the wires, by shearing in contact with the front ends of the. beds # n, whie'.
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thus act as stationary blades iv connection therewith, The table It does not wmove while the punching and
cutting-off movewments are going on.

When the shear-cutters and punches descend, it. Is necessary that the wires should be surely in their
vrgoves. [ cmploy spring-presses » », located just behind the shear-cuttexs p p, or between them and the
punches 2 2, and so arranged as to reach the wires a little before the shear-cutters do, as indieated in fig. 6.
When, when the cutters rise again, these pressers hold the wires down till the cutters are raised from contact
therewith, so that the cutters cannot lift the wires by rubbing against their ends.  And this, in a great measure,
prevents the bending or springing of the ncedles by the action of the punches, or by the cutters lifting ihe
ends thereof. ~The pressers are forced down by springs 18 acting on the shanks 19, fig. 6, working in the block
P, which is attached to the head-bloek O of the sliding-bar I.  The shear-cutters p p are adjusted downward
by set-screws ¢ g. | '

In order to fully provide against the springing and setting of the needles from a straight form by the
action of the punéhes' in forming the eyes, I use deflectors 15; figs. 1 and s, situated behind the stationary
holder 1, to which they may be secured. By the blue lines in fig. 1, it will be seen that thesc deflectors tend
to spring the wires downward somewhat ; and by adjusting the defiectors up or down, the amount of deflection
may be made to exactly compensate for any springing or bending which the eye-punches may give, so that they
will leave the finished needles straight. The wires are straightened before being fed into the machine.

" Phe form of the barbs in slabbing is determined by sctting tlte bed-block N obliquely, or inclined ‘to the
tuble, so that the bed-grooves and wires shall lie in positions slightly inclined to the direction of the motions
given thereto in moving the table forward. 'To enable this bed-block to be inclined, its lower surface slopes
away a little from.the centre to each end, or is a little convex or rounding, as seen in fig, 1. Thus it can be
inclined or rocked a little endwise.  Its inclination is adjusted by a set-screw, w, figs. 1 and 2, so as to shape
the barb just as reguired. | | | |

~ The eutters 8 s are raised somewhat, so as to cease to cut the wires as sooun as the Dbarbs are slabbed, by
raising that end of the swinging-frame B in which their arbor is mounted. This frame swings vertically, or
up and down, around a piv'ot, 20, and at the other end 21 is the mechanism by which I acecomplish this raising
of the cutters, when, at the proper time, the reciprocating table brings forward an adjustable inclined block, Z.
A projection, 22, of the main frame, supports a guide-rod or bolt, 32, which extends upward through the end
of the swinging-frame. On this guide-bolt, above the swinging-frame, is a coiled spring, o, held down and
adjusted in force by a nut which is serewed upon the bolt.  This spring holds the end of the swinging-frame
down in place at all times ; and when the tripping-stud 23 is slipped from its'support 34, forces the frame down
far enough to Jift the cutters mounted on the other end of the swinging-frame out of action. The extent to.
which the ¢ud 21 6f the swinging-frame descends when tripped is Himited and adjusted by an elastic block, 26,
on the guide-bolt 32, moved up and down by a nut, 45, undérneath. The tripping-stud 23 is sceured in a pivot-
block, 24, which turns freely in the swinging-frame, so that the »tud may be free to slip off from the supporting-
plate 34, The styd is adjnstable up and down in the pivot-block, so as to adjust the position of the cutters to
the wire when slabbing. The supporting-plate 34 is also adjusted forward and back in its socket 40, so as to-
allow the tripping-stud to drop off move quickly or more tardily, and it is held in place by a set-screw, 28. The
socket 40 is also adjustable up and down by a wedge; 27, driven under it, more or less, by a screw, 29.

In the pivot-block 24 of the tripping-stud is also securved a trip-rod, V, so located that when the inclined
Dlock 7 is brought forward Ly the reciprocating table it strikes said trip-red, turns the pivot-block 24, and
throws the tripping-rod 23 off from its supporting-plate 34, when the end 21 of the swinging-frame s immedi-
ately forced down by the spring x to the stop 26, thereby raising the cutters at the other end out of action.
Then, at the proper time, when the sliding-head O descends with the eye-punches and cutting-off shear-blades,
it brings down an adjustable stop, u, figs. 1, 2, and 3, upon the cutter end of the swinging-frame, till the cutters
are again brought into position for action, at which time a coiled spring, », drawing sidewise on the ¢rip-rod V,
throws the tripping-stud 23 again upon its support 34, ready for a renewal of the process of the mechanism.

In fig. 12 this tripping mechanisin is shown somewhat modified. Instead of supporting a tripping-rod, 23,
upon a supporting-plate, 34, to be pushed off at the proper time, as above described, the tripping-rod is jointed
at 35 to another supporting-rod, 86, which is itself pivoted to an adjustable support, 37, thus forming a sort of
togale-joint arrangement, which cannot bend backward, but can forward. It is held straightened by a spring,

Cnl

v, aud when the inclined block Z strikes the trip-rod V, the toggle is bent thereby against the force of the spring
¢, and lowers that end of the swinging-frame. As the inclined block Z again recedes, the toggle is straight-
ened by the spring », and the swinging-frame i3 again brought back into place. |

In fig. 13 there is shown another modification of this mechanism, Ilere the supporting-stud 23 rests, by
a pivot, 30, at its lower end, on an adjustable serew or block, 81. This block is mounted on a sliding-bar ox
carriage, 38, suitably moved forward by the inclined block Z pushing forward the trip-rod V. This movement
carries the lower end of the supporting-stud out-of vertical line with its pivot 24, and consequently dllows that
chid of the swinging-framne to descend as much as ,1'ec‘1uired. When the sliding-bar 38 reaches the extent of 1its
forward movenient a noteh, 89, in its lower side, hooks around a toaﬁ;t}f or projection, 40, on o spring, 41. 1t is
thus held tili a stop or projection on the vertically sliding bar I strikes the spring 41, and releases the hold of
the catel, and theu a counter-weight, 42, drawing on a cord over a friction-pulley, 43, returns the sliding-bar
to its former position, and all parts are as before. The wedge 27 simply adjusts the height of the block 31,
and moves with the sliding-bar 38, 1t is the moving of the stud 23 into an inclined pqsii‘;ion which depresses
that end of the swinging-frame. |

The teeth of the several cutters s s ave all so arranged in relation to each other-that they -cut in suecces-
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sion at equal Jmumls. “/Phis equal:zes the action of the cuttem --they run more steadtlv, and do not “sputter,”
as'they would if any. t“o should cut: together.' . *

What I claim ay my mventmn and desire to secure by Letters Patpnt 15—

1. The reciprocating table I, congtructed as described, operating with other mechauism, to fvcd the wire
forward, to punch the eyes of the. needles, to slab the ends, to determmc the. forms of the lmhq and to cut the,
needles from the wires, substantml]y as lierein. apec:ﬁed | |

2. [ also elaiwm the wedrre clamp Y. comtructed armn&ed and. opm;lted substantially as mul frn the pui-
pose herein slmmhud | | -

8. 1 also claim the frmde or. gﬁldﬁ‘& 16 nn the top of the, bed-bloek . N,-operating. '-mhntautmllv as and for the
puarpose heren a[}ucmed | . |

- 4, Talso claiwm the spring prequor-plate or platew r. mmn{_ud atid operating in cmnlun.lt:nn with the
cuttlr: r-uﬁ' blades and ey e-puuchea, uhat.mtmll_} ag and fou tlua purposes herein spevified.
5. 1 also claim tie deflector or deflectors 15, o[u- ating in comibination with the 1ec;1;1~0(amw lwd block N
| 'md eye- pum.h or piuches, arranged aubut;mtmllv_ as and for the purpose herein set forth

6. 1 alsv. claim the r:umbmed arrangement of 1’-]]{ bed-block N, adjusted ubllqu(.b ti the ling of its motion.
1‘0"1p1‘ucat1ng ta,bl& H, und cutters 2 3, ;l.d]ubtalﬂe toward und froni the tdLle..ﬁ-ubstantm}]) 8. and for'the pur-
}H)bb herein bpbtlht’tl | | .

7. I also claim t_he moqhd.umm substantmlly as herein speeified, for raising thic cutters out of action, and
'returnmg and reiaining them in position for uction. bubﬁfﬂ,ntlally as herein.set forth. |

The above prlhc-mtmn of my 1mproved machine for making mac]nm knitting nawerlles and other needl
signed by me this mrrhteunth day of Tdnuary, ]SUT | |
- C. P.°S. WARDWELL;_
Witnesses : . |

Jonx ALI}RICH,

“Joan B. HENsLE}!
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