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UNITED STATES

PATENT OFFICE.

ISAAC W. LAMB, OF ROCHESTER, NEW YORK.

IMPR,OVE-MEN‘T IN KNITTING-MACHINES.

Speciﬁcafc{on forming part of Letters Patent No. 50,369, dated ‘October 10, 1865,

To all whom it may concern : _ .

Be it known that I, IsaAAc W. LAms, o
Rochester, Monroe county, State of New York,
have invented a new and nsef; ul Improvement
in Knitting-Machines; and I do hereby de-
clare that the following is a fall, clear, and ex-
act description thereof, which will enable oth-
ers skilled in the art to make and nse the same,
reference being had tothe accom panying draw-
ings forming part of this specification, in
which— T :

Figure 1 is a front eléevation of a knitting-
-machine made according to my invention. Fig.
2 is an elevation of a eross-section taken on the
line zof Fig.1. Fig.3isaplanviewof a portion
of the sliding carriage and needle-plates. Fig.
4 is an under-side view of that portion of one
side of the sliding carriage which carries the

caws for operating the needles, the cams be-

- ing seen here in the positions they take when
drawn ap out of the way of the batts of those

- needles which are in use. Fig. 5 is a view of |

the same parts as seen in Fig. 4, the caws hav-
ing Leen brought down so as to engage the
butts of the needles in use. Fig, 6 shows a
piece of kuitted fabric. '

Similar letters of reference indicate like
parts. v :

This invention relates more particularly to
that class of knitting-machines represented in
the Letters Patent granted to me September
15, 1863, having two rows of needles, and
also to machines having straight frames and
only one row of needles. Without enamerat-
ing here all the partioular devices embraced
therein, it is sufficient to say that one part of
the invention relates to the construction of the

cams for operating the needles, and to the:

maunner ot operating such cams. Another part
telates to the manuerof regulating the length
of theloops. Another relates to the manner of
supporting the sliding carriage. Another re-
lates to the manner of constructing the jacks.
Another relates to the manner of driving the
sliding carriage. Another relates to the con-
" struction and operation of the yarn guide or
- carrier and to means for driving it. Another
relates to a novel construction of latch-open-
ers. Another relates to means for connecting
suitable weights to the work.
A A’ are two flat needle-plates, inclined to-
ward each other, as seen in I'ig. 2, their upper

edges being separated far eunough to permit
the operation of knitting to take plaee withont
obstruction from the plates, aud to allow the
fabric produced to hang down ‘between them.
They are firmly secured to a suitable bed, B,
or they may form a part of it by being ecast
therewith in one piece. The bed B is so made .
in tbis example as that it can be attached be-
low the needle-plates to the edge of a-table.
It may be made, however, so as to be supported
on suitable standards.

The needle -grooves. a. o extend entirely
across the plates, and are open above and be-
low, so that the needles can be readily with-
drawn therefrom: at pleasare when the retain-
ing-plates U are raised. )

The needles here represented are of the kind
known as ¢latch- needles,” ‘but with slight
modifications, which will suggest themselves
to persons skilled in the art of making knit-
ting-machines, needles with flexible beards.ca n
be used ip connection with my invention. The
lower ends of the needles have butts d, which
reach forth from the grooves ¢ above the face
of the needle-plates, so as to enable the needles
to be operated by the camns thereinafter meuy-
tioned. The needles are retained in their
grooves by means of plates U U, one for each
of the needle-plates A A/, the said plates U
being flush with the needle-plates along their
lower edges, W, (see Fig. 3,) but being higher
than the faces of said needle-plates along their
upperedges, W', because the upper parts of said
needle-plates A A’ are cut down a distance
equal to the thickness of the retaining-plates
U;; moreover, the upper parts of the retaining-
plates U are beveled off 50 as to be brought to
a fine or thin edge. These plates U serve to ;
hold the needles in place, and also to close their
latches when they are pulled down out of the,
path of the operating cams, as hereinafter. ex.
lained. ‘ S

G G designate tworows of beut wires, whose
shanks aré secured respectively in plates E E,
one of which is fastened beneath each needle.
plate by means of serews which pass through
slots in said plates E and hold them to the
needle-plates. These slots are elongated in a
direction transverse to the length of the plates
E, so that the latter can be adjusted to differ-
ent heights and the bent wires of one row thus
be made to approach or recede from those of
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the other row. ' These wires are bent in such 4
anher that theirbentportiong rise nearly at

right apgles to the: planes of the needle-plates.

respectivelv... = - . o
1t designate ;rods, which are fized in hori-

. zontg] ‘positions within the bent parts of the

wire§; foi the purpose of supporting them, the .

ends of the wires being clasped about therods:
go as 40 form eyes, through which .the rods
pass, as seci in: the sectional view, Fig. 2, for
thepurposeof sustaining them. . The wiresand
“ rods are nousoldered to eachother, norare the
wires so tight]y’ ¢lasped about the rods as to
prevent the wires from moving on them lat-
erally when aknotis passing between the wires
-‘or any strain.comes oa them from other causes.
The bent wires G falfill the office of jacks, and
‘they are placed opposite to the-spaces between
thegrooves of the needle-plates. The needles

in their reciprocatipns pass between adjacent |
gbove the rods [, so that they are.

jacks and. _
supported vertically by the rods and laterally
by the jacks. This construction of the jacks
enables me to redunde the size of the grooves
.-of the needle-plates at their upper edges, 80
that the, liooks ‘of the needles need not be
~ drawn pnpirely'\vitllixl ‘the grooves,- nor the
" loops bg drawn into the same, the said jacks
- serving to support the loops ab the sides of
- the needles in a manner similar to the com-

" mon. way-of supporting them by ridges be-

. tween the needle-grooves during the drawing
.of the loops, andjthe loops simply Leing drawn
by the needies between the jacks instead of
- peing drawninto the needle-grooves; ‘and since
there is more room between the jacks than in
the needle-grooves; aud since the needles in be-
ing drawn Lack to cast off the loops are drawn

_back of the upper or inner portion of thejacks

_before the former loops are cast, 80 that there
- is nothing between the needles at the point
where the loop is thrown off each, it follows
- that coarser yarn may
" numberof needles may he used in the machine,
- and the machine:need. not be any wider than
‘the finighed work is-to be. These jacks ena-
ble eithercoarseor fine yarn to be used-eqnally
well in the same machine
_large or uneven places in yarn to pass withoat
" difficulty ; and they are much better than flat
plates, even though such plates are elastic,
<’ because they occupy no room where the loops
“‘are cast. The jacks may be made of metallic
plates by punching, such plates out to the re-
quired form, instead of being made of wire, as
_here shown. They may be used in all kinds
" of knitting-machines where sliding needles
.. are used, whether a single ‘or double ‘TOW Or
" 'series of needles are used, . S

| By making the grooves arun entirely across.
" the needle-plates I am enabled’ to throw any-

number of needles out of operation for narrow-
_ing and to bring them back into operation for
" widening without
chine, the needle being meanwhile kept in the

be used with the nee-
dles at a given distance apart, and a large

machine, and also permit. the’

removing them from the ma-’
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_grooves by the plates U. ~ When any needlos
to e removed for any purpose.or new needles
are to be put in the machine it is only neces-
sary to loosen the gibs which hold the slid-
ing carriage to the.bed B, s0 as to allow the
plates U, one or both, to be raised a little dis-
‘tance, S0 as to permit the latch and hook of
‘the needles to pass beneath. TFor this pur-
pose I fasteu the plates U to the needle-plates-
by means of smooth pins ¢/, fitting into holes
¢*, made in the bearing-plates T, on .which
pins the said plates U can: be moved when it
is desired to raise them off the needle-plates.
The pins may be made to project’ from the
plates U, fittingin bolesin the needle or foun-:
dation-plates, if desired. -~~~ T
- f% f* are-standards rising from either end
“of theé bed of the machine, supporting.two
guide-rods, f> 1%, and also a serew-threaded
rod, b, which_is placed midway between the
guide-rods: ‘The yod b carries two nuts, e ¢/,
which are free to travel thereon: -Each. of
‘these nuts has an enlargement at_tha middle.
of its length extending all around it:

A?is the yarn-conduector. It 1s supported
upon the guide-rods by means of eyes f I,
through which the rods are passed.. . -

g are the arms of aspring made fast to the’
back of the yarn-conductor; the said arms ex-.
teriding each ‘way therefrom in a horizontal
direction at the level of the nits'ee. When-
‘the yarn-conductor is pushed toward the right
its side strikes against the nut ¢/, and at the
same time one of its arms g springs over.and
embraces the ridge ¢’ of said nut, and. the
“yarn-conduetor is. thereby held steady wiitilits
movement toward the left takes place.” When
it is moved against the nut e it is held- sta-
tionary in like manuer by the other.armg.

C' D designate a sliding carriage, longer.
than the bed B'and the needle-plates. " It is
composed of two plates connected at their

‘ends 80 as to forin one frame; their tipper sides
being parallél with the needle-plates, and their
inner or.front sides, t t, extending downward"

‘at right angles therewith aund resting upon
the bearing-plates U, on which theéy slidé bori-
‘gontally. The frame is vetained in place by
locking - pieces or gibs D’ D’,.one at either
“end of the bed B, which are screwed down fo
their places, their ends serving as ‘gunides
along which the front sides, ¢ ¢, of the frame

K is a stiff spring-dog, secured to the part
D of the frame and extending forward and
upward against the back of the: yarn-guide,
which. it moves to and fro by means of two

shoulders, K’ K/, otie of which is seen in Fig. 2.
‘These shoulders. are placed belind the guid-
ing-eyes f f, and the spring-dog being forced
by its own elasticity against the yarn-guide,
it follows that when the sliding carriage is
moved toward the lett the dog will pass along
the back of the yarn-guide until it strikes the
_shoulder K/ on that side, when the spring-arm
g will be drawn out of engagement with ‘the
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nut ¢ and the, yarn-gnide will “be cazried up
to the nut ¢, whose ridge g’ will engage the
Spring-arim on that side and hold the yarn-
guide stationary against reaction; the dog K
ineanwhile will be carried over the shoulder
and past the nut e, by reason of the continned
movement of the carriage, its elasticity allow-
“ing it to yield sufficiently to ride ove, the
shoulder when the-yarn-guide is-stopped by
the nat. - On the return movement of the car-
Iage the dog slides over the shoulder it en-
~gaged last, whose outer side is inclined so
that the dog will 1iot move the yarn-guide, and
moves along until it strike; the face of the
other shoulder on the right-hand side of the
yarn-guide, when it .carries the latter along
until it reaches the nut ¢. The Yarn-guide is
again stopped and held stationary, as before,
while-the dog K is forced Last the shounlder, as
Lefore. The nuts ¢ ¢ are to be placed on the
screw-threaded rod in such positions and at
such distances apart as will enable the yarn-
“guide to pass in botb directious beyond the
outermost of the needles which are in oper-
-ation—say to the distance of half an inc¢h be-
yond them: on each side.

The letters ¢ ¢ designate, latch-openers con-
-sisting of flat plates fixed to-the inclined sides
of the frame-carriage C I, their inuer ends, j
J» being bent downward at right angles to the
rest of the plates, and curved as seen in Fig.
1, where that one which is fixed to the part C
of the frame is sho'wn. They are so located
that their greatest convexities are Just in. ad.
vance of the yarn-gnide, whose lowest part; 13,
when the machine is in operation, is found be.
tween.the latch-openers, but at that end which
is hindermost.. The driving-dog K ‘is bolted
to the frame upon-the back of thatone of the
lateh-openers which is on the same side of the
frame, and therefore, since at each change of
tlirection of the motion of the carriage the driv-

ing-dog adrances along the back of the yarn-
guide until it meets the opposing shoulder, the
latch-openers are -carried past the foot f° of
“the yarn-gnide before the latter begins its re-
turn movement. The yarn passes through an
eye in the top fCof the yarn-guide, and thence
through an eye in its foot J? asseenin Fig. 2,
Each side of the sliding frame carries a system
of cams, which will be next described, They
are the same for each side of the frame, and
therefore « description of those on the side C
will answer for both. TFigs. 4 and 5 represent
oue set of these cams in two different positions.

They are placed on the under side of the frame

below the front side, ¢, thereof, and are attached
to and sastained by a fixed plate, ¢, which fs
secured at 11 to ribs 2 2, formed on the under
side of the part ©. )
¢’ ¢ are transverse slots in the plate g, which
receive pins 72 13, extending from a Veshaped
sam, 7, on the plate ¢. . The ping 7212 also pass
brough the diagonal slots p?p?, made in a slid-
ing plate, p, placed-beneath the fixed plate ¢,

as shown in the drawings, but above the plate
as if sets in. the machine.” The ends. of said
sliding plate are confined against the plate q
in recesses stnk in the ribs © 2, in whieh re-
cesses they are guided in the reciprocating
movements of the plate p. Friction is made

-on one end of the sliding plite by means of o~

spring, S, which is secured in place by one of
the serew-bolts 1. The pins 7?2 terminate on
the upper side of the sliding plate (the upper
side as that plate lies when in the machine) in
buttons or heads, (not seen in the drawings,)
which serve to hold the V-shaped cam in place.

-The sliding plate p has no transverse motion,

but only a longitudinal moveinent, which is ef-
fected Ly means of its lower edge, p’, which
projects below the fixed plate ¢ and below the
part C of the frame. The ends of the projec-
tiou p/ come in contaet with the adjustable
stops H H, which are so placed on the ends of
the bed B as to be capable of motion about
their pivots V, curved slots T, formed on their
inner orlower ends, receiving set-screws, (seen
in dotted outline in Fig. 2,) by means of which
the stops are set either in or out of the path
of the part p’ of the sliding plate.  When the
stops. are turned up in its path the slidi ng plate
will be moved to and fro, and it will in tarn
cause the pins #2172 to be moved either up or
dowiin the slots 2 % and so cause them,
and consequently the V-shaped cam, to be
moved transversely up cr down in the slots q
of the fixed plate. When this cam is moved
upward 1t will pass -above the butts of the uee-
dles, and when it'is moved downward it will
be.in the line of engagement with them. ¢ ¢
are side cams, adjustably secured to the fixed
plate ¢ by meaus of pins O O projecting from
the upper ends of the cams through- diagonal
slots 7 79 cut in the plate g. Pins O’ O pro-
Jjecting from the lower ends of said cams also
enter the diagonal slots on the lower side of
the sliding plate, the olject being to keep the
faces of these cams always parallel with the
opposite faces of the camn 7.~ The pins O O are
far enough apart to permit the shifter or slid-
ing plate p to pass between them.

The slots 1 may extend fromn the place of
the pin O to that of the pin O/, or they may be
interrupted and not continuous where th ey.are
covered by the plate p, providing they extend
far enough above and below the said plate p -
to allow the pins to move the distances re-
quired for the adjustments of the cams. The
upperends of the ping O’ O do not pass quite
through the slots #3, being' ime{xded only for
guides, but the upper ends of the pins O pass
throngh them and are connected to links » a,
which extend downward acrgss the sliding
plate or shifter p, their lower gnds being con-
trolied by thumb-screwd F F/, whosé shanks
pass through longitadinal slots m m and are
connected tothe links. The/effect of this con-
struction is, that when the thumb-screws are
moved toward each’ other the cams 1’ are
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moved upward, and when the thumb-screws.
r the cams are.

. ‘aremoved away. from each othe
moved downward, " - . : o
_ The uppersidesof the caw » present asalient
‘angle, and the inner sides of the cams r/ pre-
_Sent a'corresponding hollow or re-entering an-

" gle, and the space between them forms an in-

i ~verted V-shaped passage for the butts dofthe.

_needlesto travel in, so that the said cam 7,on
-striking those butts which are iv its path, will
. first move the needles they belong to upward
to the top of the passage,and the cam 7’ will
then draw them downward. When the cam
» has been carried upward; as seen in Fig.

. 4, itis rendered inoperative, and the sliding-.
~ frame moves over the needle - plates without’'

producing any movement of the needles, but

" 'when it has been drawn down, 4s in Fig. 5, it.

- engages the butts of whatever needles are in
- its_path, and operates’ them as above  ex-
plained. ‘ LT -

The slots p? are so arranged that when the

. projection p, which may properly be called the |

- wghifter,” in moving toward the right strikes
the stop H the passage between the cams r 1/
“will be opened by the descent of the cam 7.
“When, on moving toward. the left, the shifter-
" plates’ strike the stop H on that side the gaid
‘passage will be closed. This operation is the
same on either side of the machine, " By this
action upon the cams L'am enabled to knit on

" thetwo rowsof-needlesin alternation, the stops

_ H at the end of the bed B on each side of the.

_ machine being set so that the cams r on oppo-
site gides will-operate in alternation..
"+ Q designates a wire setter, made withhooks

. on its ends to receive the hooked ends of a

* beut wire, Y, upon which latter weights are
hung for distending the fabric and clearing
the machine of it as itis produced. The wire
setter Q is dropped down between the lateh-
““openers upon the work when it is set up, and

* its hooksare then engaged to the hooks of the |

other wire, as seen in Fig. 1, both rows of

" needles being operatéd together in setting up :

'the work, forming & uet-work between the
C'vows, This machine may be operated with

" both rows of needles alternately, so as to pro--

“duee cireular knitting; or the knitting may

.preceed ou one row back aud forth, and then |.
on the opposite row back and forth; or it may.

proceed on only one row continuously.
- Phe sliding frame is reciprocated by meaus
of ‘a crank, C?, whose shaft C* is placed iu.the

bed B at the right-hand end of the machine.

" A eonnecting:rod, €/, pivoted to the left-hand

end of the sliding-frame, is connected to the.

middle of 'the crank-arm.in such & manner as

~ that the érank-arm can turn i the eye of the |’

rod. C*is the handle of the crank. The ma-
chine ay also be fitted to be operated by a
" {readie or by nower. ’ ' ) '
", The length of the
position of the side cams, r'r'.. 'When they are
in their highest positions ‘the work will be

- closely knitted ;- when they are in their lowest.

loops is determined by the
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position the fabricwill beldosély knitted; and
their positions are to be changed by means of
the thumb-screws which operate - the links,
according to the character or.closéness of the
texture to be knit.. - - Cio s

... What I claim as-my invention; an

secure by Letters Patent, is— -+ R
1. Tke employment, in.a knitting-machine
having two rows.of needles ‘operating -alter-
 nately, of shifters p p, having:suitable bearings
and one or more oblique slots, p* p? in combi-
nation with the pins 7% and transverse slots'q’
.in the cam-box, for the purposeé of shifting the.
V-shaped cams to produnce -the alternation-in
‘the operation of the two rows of needles, sub-
stantially as herein described, &= = .-
.’ 9. The combination.of the shifters p-p, hav-
ing projections p’ p', with suitable stops, H, to
effect the movement of the shifters, as needed,
in order to change the V-shaped .calns,-8ab- -
stantially as herein set forth.. ... 79>
3. The adjustable stops H, so secured as to
allow of their being placed. either in jposition
to combine with the projections p’ of the shift-
| ers, and thus change the -Y-shaped cams, or,
i position to allow the shifters to pass them
_without changing. them, so as.to permit of -
changes in the machine simply by the change.
of the stops, substantially as.described..” .. .
4, The outside cam-piéces, 7 'y when they;.
‘are made either one or bofh adjustable in the
line of the side of the V-shaped eain, so that .
when either of the outside cams. shall be ad-
justed to regulate the length of the loops the-
para..elism between the sides.of the V-shaped
cam 7 and the inside surfaces of both: outside
cams, 7 7, shall always be preserved. by the
“change of the shifters, as deseribed. T
5. The manner of regulating the length of'

the loops by means of the link. n, slot m, and
the thumb-screws, snbstantially as described,
6. Thefriction-springs, toprevent theehang-
ing of the shifters before they comne against
‘the stops H, as described. =~ . o
7. The plate U U over the needles, whety
the same perform the double office of retain-
‘ing the needles in their grooves and also form-
the lower rests or bearings for the sliding.
{rame, as deseribed, - . o

‘8. The manner.of fasteding the plates U U
in place by means of pins ¢’ ¢’ and holes ¢* ¢%,

tion or in the plates, so long as the plates are
held«lown to the needles by the sliding frame,
so as' to permit the .needles to bé readily re-

‘moved by simply loosing the bearings or gibs’
¥ to allow the sliding frame to be Taised, sub-
staitially as herein deseribed. =~ ° -7

9, Making the iuner edge of the plates U,
which plates perform the functions stated ‘in
clanse seventh of the claim, beveling or shiarp
on the upper side, as described, for the pur-
pose of turning over the needle-latches ‘when
the needles are drawn down to be out of work-
ing position. = - e U

. ~10. Having the lower ends of the wire jacks .

| whethier the pius are stationary in the founda- - -
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G all firmly attached to the plates E, in com-
bination with the small rods I, passing through
the eyes in the upper portions of the jacks,
sabstantially as deseribed.

11. Making the jack-plate E adjustable out
and in, s¢ as to have the opening between the
two rows of jacks wide or narrow, as desired.

12. The attachment of the crank ¢ by suita-
ble shaft and bearings to the foundation of the
machine by means of a connecting-rod, ¢, at-
tached at one end to the crank and at the
other to the sliding frame, substantially as de-
scribed, whether the machine be in all respects
similar to this or otherwise, so long as there
be a sliding frame moving over two alternately-
operating rows of needles, substantially as
herein described. .

13. ‘A detached yarn-carrier having an ad-
justable movement to conform to any désired
width of fabric to be knit, in combination with
a sliding irame haviog a uniform distance of
movement, substantially as described.

14. Operating the yarn guide or carrier by
means of the driving-spring K on the sliding
frame wotking on. the inclined surfaces and

.Btops of the yarn-carrier, in combination with

5

the friction - spring g, substantially as herein
described, for the purpose of taking hold and
letting go of the yarn-carrier, as deseribed.
15. A knife or sharp edged latch opener or
guard that takes the latches from the top of

- the hooks of the needles withous entering the

barbs of the needles, whether the edge of such
latch-opener is nearly straight and the move-
mentof theneedlesopens thelstchesor whisther
the needles are stationary while an inclined
knife-edge opens the latches.

16. The combination of the two latch.open-
ers, constructed as shown, with the yarn-car-
rier, when the same are 8o arranged as to per-
mit the yarn-carrier to pass between the latch-
opeuners, as described.

17. The bent wire @ or its equivalent, to
drop down on the yarn in setting up work on
the machine, so as to permit a weight to be at-
tached to the same tader the machine by
means of the bent wire Q' or other smitable
connection, substantially as described.

B ISAAC W. LAMB.

Witnesses: ‘
JOSEPH DEWEY,
DAxiEL W, Buss.



