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UNITED STATES

PaTENT OFFICE.

ISAAC W.

LAMB, OF PERRY, MICHIGAN.

KNITTING-MACHINE.

SPECIFICATIOI\T forming part of TLetters Patent No. 61 1, 130 dated September 20, 1898.

- Application filed Aprﬂ 1,1897. Serial No. 630,200

L.

(Nﬂ model.)

To all whom it may concern:

Be it known that I, ISAAC W. LAMB of

Perry, in the county of Shlawassee and State
of Michigan, have invented a new and Im-

proved Knitting-Machine, of which the fol-
lowing is a full, clear, and exact description.

The invention relates to knitting-machines
having two straight rows of needles arranged

on opposite sides of the niachine; and the ob-

ject of the invention is to provide a new and
improved knitting-machine more especially
designed for kmttmn mittens, gloves, and

., otller articles and arr a,nn‘ed in sueh a manner

I5

as to produce tubular fabrics or fabries open
at one end. -
The invention consists principally of two

- rows of needles, a 1e01p10(3a131n0' carriage, sets

20

30

of cams on the said carr iage for Operatmﬂ' the

rows of needles, and a manually operated
shifting device adapted to be setin two posi-

tions, one for alternately opening and closing
the cams for actuating the rows of needles
successively during a full stroke of the car-
riage to form a tubulal fabric, and the other
position being for opening one set of cams and
closing the other seb durmn' a full stroke of
the carriage and then opening the other set
and closing the first set of cams during the
next full stroke of the carriage to produce a
fabric open at one end.

The invention also consists of certain parts

and details and combinations of the same, as

- will be fully described hereinafter and then

35
drawings, forming a part of this specification,
in ’ﬁhlch similar Ch&l acters of reference indi-
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pointed out in the claims.
Reference is to be had to the accompanying

cate corresponding parts in all the figures.

Figure 1 is a side elevation of the improve-
ment. Fig. 2isaplan view of the same. FKig.
3 is an end elevation of the same. Iig. 4 1s
a transverse section of the same on the line
1 4 of Fig. 1. Fig. 5is an end elevation of
the revolving fmme' and the mechanism for

operating the same, being in an inactive po-

sition. Fig. 61is a like view of the same with
the mechanism in an active position. Fig. 7
is a plan view of the mechanism for actuating
the shifting frame, part of the latter being
shown in section. Fig. 8isa plan view of the
carriage, the cam-shifting device, and means

for operating the same, the needle-plate be- |

‘vation of the same.

| ing shown in outline only. Fig. 9is a like

view of the same with the cam-shifting device
in a different position. Fig.10is a diagram-
matic view of the line of knitting for forming
a fabric open at one end. Fig. 11 1s an en-

larged side elevation of the camsand the bear-

. Fig. 121is a rearele-
Fln' 13 is a sectional
plan view of the same on fhe line 1313 of Fig.

nw-plates for the same.

11, also showing part of the carriage and the

adJ usting device for setting the cams accord-
ing to the knitting of the 100p for the fabric
to be formed. Flo' 14 is an enlarged trans-
verse section of the cams, their be,arings, nee-
dle-plate, and carriage, the section belng on
the line 14 14 of Fig. Fig. 15 is a plan view
of the gib-frame for the carriage to travel on
with the needle-plates in outline. Fig. 1618
an enlarged transverse section of the carriage,
the yam-carrier, the gib-frame, and needle-
plate, the section being on the line 16 16 of
Fig. 2. Fig. 17 is an enlarged side elevation
of the needle-plate. Fig. 18 is a sectional

plan view of the same on the line 18 18 of

Fig. 17, and Fig. 19 is a transverse section of
the Same on the line 19 19 of Fig. 17.

The knitting-machine is prowded with a
suitably-constructed main frame A, secured
on a bench or other support and provided

‘with standards A’ and A?, on the top of which
‘is fastened the longiftudinally-extending gib-
frame I3, having two side bars B’ and B?, on

which are mounted to travel the side arms C’

and C?, respectively, of the carriage C, having

53
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its side arms connected with eaeh other”at '

their ends by cross-pieces C°. On the rear
or left-hand end of the carriage Cis arranged
a stud C4, pivotally connected by a pitman D
with the crank-disk D’, secured on the trans-

versely-extending main driving-shatt K, con-
‘nected with suitable machinery for imparting

a rotary motion to the said shaft B, so that
the crank-disk D’ and pitman D impart a re-
ciprocating motion to the carriage C on the
gib-frame B. The crank-disk D'3 18 prowded
with a handle D? for convenien tly turning the
said crank-disk by hand to permit the oper-
ator to shift the carriage C when starting the
machine or in case of a break or the like.

On the standards A’ and A°are secured
needle-plates I and I, inclined toward each.

other, as plainly illustrated in the drawings,
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the said needle-plates being provided with | and the pin N’ operate in donjunction with

sultable guideways for the two rows of nee-
dles & and G, respectively, to which the yarn
or thread is passed from the oscillating yarn-
carrier H, extending between the guide-arms
I and I', secured to the side arms C’ and C?,
respectively, of the carriage, as plainly illus-
trated in the drawings, Theneedles G G'are
actuated, as hereinafter more fully deseribed,
by the needle-actuating devices J and J’, car-
ried by the side arms C'and C?, respectively,
of the carriage and moving with the same,
each of the said devices being provided with
a cam-plate J?, secured to the corresponding
side arm of the carriage and containing the
adjustable side cams I K’ and the middle
movable cam I£° as shown in Figs. 11,12, 13,
and 14. These cam-plates J?are made about
twice the usual thickness, and they have
formed on their under sides guideways J3, J4,
and J°, such guideways being about one-half
an inch wide and about one-eighth of an inch
deep. Toeachcam issecured a guide of such
form as to accurately fit in these guideways
on the under side of the cam-plate. The
guideways thus form bearings for the guides
on the cams and secure said cams accurately
1n their positions and yet permit of the slid-
ing movements needed. The cams K and K’
are held adjustably in angular guideways J3
and J* formed in the plate J?, and the cam
K*is fitted to slide up and down in the guide-
way J°, formed in the plate J2. The cam K?

- when opened, as shown in Fig. 12, forms,with

35
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the side cams KK and K', a V-shaped groove
for the passage of the projections G? on the

needles to shift the same in the usual manner:

up and down in their guideways in the nee-
dle-plates F and I, respectively. When the
cam K*is in an uppermost or closed position,
the projections G* of the needles are not af-
fected by the cams, and consequently remain
in their normal inactive position. The two
cams K*for the two needle-actuating devices
J and J'are provided at their lower ends with
heads K® and K*, respectively, extending be-
low the under sides of the plates J% (See
Figs. 3 and 14.) Each head K3 and K* has
V-shaped sides K® and K5, and the said heads
are adapted to be engaged by a shifting de-
vice adapted to be moved by the operatorinto
either one of two positions, so that the cams
are actuated in such a manner that either a

“tubular fabric is produced or a fabric open at

one end, as hereinafter more fully described.
T'his shifting device is provided with the V-
shaped cam-stops L 1., held adjustably over
the faces of the needle-plates I' and F’, re-
spectively, and at the forward end of the ma-
chine, and the said device beingalso provided
with two stop-pins N and N’, fitted to slide
up and down in guideways in the needle-

- plates ¥ and F' at the rear end of the ma-
~chine, as plainly illustrated in Figs. 2, 8, and

9. The stop L and pin N operate in con-

Junction with the sides K5 and K¢ respec-

tively, of the cam-head K3, and the stop L.’

the sides K° and K° of the head K* to produce
a shifting of the cams K* of the two needle-
actuating devices J and J’ to produce the de-
sired result. This method of shifting the V-
cams differs from the old method, and the re-
sult is that while in the old method the shift-
ing was effected by an inclined slot in the
cam-shifter attached to the cam-plate and the
movement of the shifter wasin a line parallel
with the movement of the carriage and the
cam-shifter came squarely against the cam-
stop at the end of the bed of the machine and

| necessitated an exact adjustment of the

throw of the carriage the present plan per-
mits the carriage to pass right on any desired
distance after the cams have been shifted.
The old method caused a heavy blow against
the cam-stops in case there was any varia-
tion in the stroke of the carriage.

- The stops . L" are secured to or form part
of an arm L~ pivoted at L3 on the standard
A” of the main frame, (see Figs. 1 and 3,) and
this arm L receives an intermittent rocking
motion, so as to move the stops L L' alter-
nately in an upper and lowermost position,
as indicated in Figs. 8 and 9. For this pur-
pose the arm L* is pivotally connected with
a pitman O, formed near its free end with a
slot O’, into whiech projects a crank-pin O%
adapted to be locked in place on the rear end
of the slot O’ by a hook 0%, as shown in Figs.
6 and 7. The crank-pin 02 is arranged on a
crank-disk O* on one end of a shaft O3, jour-
naled in suitable bearings and provided with
a beveled gear-wheel Of, in mesh with a pin-
ion E', secured on the main driving-shaft E.
The gearing mentioned is such that the shaft
E makes two revolutions to one full revolu-
tion of the shaft O°, so that when the c¢rank-
pin O% is locked by the hook O? in the slot O
a rocking motion from one side to the other
is given to the arm L? during the full revolu-
tion of the shaft E—that is, during each full
stroke of the carriage C. The stops L and
I thus move alternately into an upper and

lowermost position during each full stroke of

the carriage.

When tubular work is knitted on the ma-
chine, the hook O®1is thrown out of engage-
ment with the pin O° (see Fig. 5) to prevent
a rocking of the arm L* and to hold the same
in a position at one side with the stop L.’ in a
lowermost position and the stop L in an up-
permost position. |

The hook O°F is pivoted on the pitman O and
when thrown down confines the movement of
the crank-pin O¢in a small portion of the slot
O', so that the revolving crank-disk O* brings
the pin O%alternately in contact with the end
wall of the slot and the said hook to impart
an intermittent rocking motion to the stop-
arm 17°, it being understood that when the
crank-pin O? travels through the small por-
tion of the slot O’ the arm I is at a stand-
still. When the hook O®isthrown backward,

| as shown 1n Fig. §, the wrist-pin O° pulls the
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pitman to a rearward position and then sim-
ply travels in the slot, only imparting an ap-
and-down swinging motion to the pitman, but
no movement 60 the stop-arm L~

The arm I?is provided on its periphery
with two hotches L* and L7, (see Figs. 5 and
6,) adapted to be alternately engaged by the
curved free end of a spring L®, secured to the
standard A? the said spring serving to hold
the arm in either of its two positions. The

“movement of the arm L?is furtherlimited by

20

30
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40

| .
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a set-screw L8, extending through asegmental
slot L7, formedin thearm L? the set-screw be-
ing attached to the standard A2.

The pins N and N’ (see Fig. 4) are preqeed
on at their inner ends by springs N® and N&,
respectively, so as to hold the said pins nor-

mally in an innermost position—that is, with

their outer ends below the top surface of the
needle-plates F and T, respectively, to be
completely out of the path of the cam-heads
K3 and K% In ordertomove the pins N and
N'into an outermostactive position, as shown
in Fig. 4, to bring the outer ends of the pins
into the pa,th of the cam-heads K3 and K4 I
rest the inner ends of the said pins on cam-
surfaces N* and N°, respectively, formed on

a lever N°, fulerumed at N7 on the standard

A’, the said lever being provided with a suit-
able handle N8, adapted to be taken hold of
by the operator, so as to impart a swinging
motion to the lever to move the cam-surfaces
N+ and N°® over the inner ends of the pins to
push the same into an outermost active posi-
tion, as shown in Fig. 4. Now when the op-
erator pullsthe handle N°® forward the springs
N2 and N3 force the pins N N’ inward, the
latter traveling with their inner ends on the
cam-surfaces N+ N’ into an inner most inac-
tive p051t10n

When it isdesired to knit a tubular febme,
the stop-pins N N’ are moved into an outer-
most active position, as indicated in Fig. 4,
while the arm I.? is held in an inactive rear-

s ward fixed position, as shown in Fig. 5, 80

that on reciprocating the carriage C the cam-
head K° moves altel nately in engagement
with the stop L. and the pin N and the head
IK* moves alternately in engagement with
the stop L' and the pin N’, and the head K,
when moving in engagement with the stop
1., is pushed downwardly or outwardly, so
as to move the middle cam I* into an open
position, as illustrated in Kig. 12, to actuate
the row of needles G, and when the head K3
on the rear stroke of the carriage C moves In
contact with the cam N the head is shifted
upward, so as to move the cam K*1in a closed
position to keep the row of needles G dormant
during the return stroke of the carriage C
from the left to the right.
K* movesin enrraﬂ‘ement with the stop L', the
cam K? for the needle- actuating device 7' is
moved into a closed position, so ) that on the
outward stroke of the carriage from the right

to the left the row of needles G’ remains dor-
mant at the time the row of needles & 1s ac- |

When the head |

[ tuated, as above desecribed. W’hen the head

K¢ moves in engagement with the pin N’ at
the time the carriage C reaches the end of 1ts
outwardstroke, the said head is pushed down-
ward to move the cam K-~ for the needle-actu-

ating device J' into an open position, sothat

on the return stroke of the carriage from the
left to the right the row of needles &' is actu-
ated, while the row of needles G remains dor-
mant as before mentioned. Thus the rows
of needlee are actuated alternately on the for-
ward and backward strokes of the carriage
to produce a tubular fabric in the usual

manner.

When it is desired to produce a fabricopen
at one end, as indicated in Fig. 10, the oper-
ator shifts the lever N*® to permit the springs
N? and N® to push the pins N and N’ into a

‘dormant position, so as to be out of the path

of the heads I? and K* At the same time
the operator locks the crank-pin O®in posi-
tion on the pitman O by the hook O? asillus-
trated in Fig. 6, so that the arm 1.2is inter-
mittently reeked transversely, as before de-
seribed, tomove the stops L and L' alternately
into an upper and lowermost position. (See
Figs. 8§ and 9.)

~ When the several parts are in the posnslon
shown in Fig. 8 and the earmage C travels
in the dir eetmn of the arrow &', then the head
K? on reaching the stop L 1s pushed into an
uppermost pOblthIl so as to close the cam
K? for the needle-actuating device J to keep
the rows of needles G dormant during the first
full stroke (forward or backward) of the car-
riage C. At the same time the other head
K* moves in engagement with the stop L/, so

as to open the cam IK? for the needle- actuat-

ing device J', and consequently during the
now follow: mn* first full stroke of the carriage
C the cam K2 for the needle-actuating dewee
J remains closed, while the cam Kz for the
needle-actuating device J' is open, so that
the row of needles &’ is actuated until the re-
turn stroke of the carriage is almost com-

‘pleted, at which time the pos1.t1en of the stops
I, L' has been changed to that shown in Iig.

9 by the action of the crank-arm O* and plt-

man O on the arm L° Now when the car-
riage C on its return stroke brings the head
K% in engagement with the stop "I, the said

head is moved downward to move its cam

K? off the needle-actuating device J into an

open position. At the same time the head
K*is pushed upward by coming in contact
with the stop L' to close the cam K=* of the
needle-actuating device J'. - Now on the fol-

lowing second full stroke of the carriage C

the row of needles G is actuated, whﬂe the
row of needles G' remains dormant and con-
sequently the fabric produced by the two
strokes of the carriage is open at one end, as
indicated in Fig. 10, whﬂe it is continuous ab
the other end. The ‘above-described opera-
tion is then repeated—that is, the stops L L/
are moved back to their former position, as
shown in Fig. 8, to shift the heads K?® K*cor-
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respondingly to render the needles G dor- ! fabric. Now it is evident that the eye II8 in

mant and the needles G’ active during the
next third full stroke of the carriage.

Now it 1s evident that by the arrangement
described a fabric may be formed which has

a tubular portion-and a portion open at one

end with selvages at the open ends, or, if
desired, a continuous tubular fabric may be
knitted or one open at one end.

Details of the preferred specific embodi-
ments of my invention are as follows:

In order toinsure a proper fastening of the
gib-frame on the main frame, so as to make
the gib-frame independent of the needle-
plates and to insure a proper sliding of the
carriage on the gib-frame without danger of
lateral or upward movement, I prefer to form
the gib-frame with the side bars B’ and B?,
as previously described, integrally with the

transversely-extending end plates B3 secured

by screws or other means to the top of the
standards A’ A”® suitable packings being
placed between the contacting surfaces, so
as to locate the gib-frame properly relative
to the needle-plates K F', located directly be-
low the said bars B’ B2 The bars B’ are
formed with an upwardly-extending integral
gib BY, extending the entire length of the gib-
frame and provided with a spring B%, fastened
at 1ts ends to the ends of the gib. (See Iig.
15.) This gib and its spring B® fit into a cor-
respondingly-shaped recess C?, formed on the
under side of the side C’ of the carriage.
(See Fig. 16.) The other side C? of the car-
riage 1s provided on its under side with a lon-
gitudinally-extending rib CS, fitting against
the lower edge of the side bar B? of the gib-

frame, whereby an upward movement of the.
carriage, as well as a lateral movement of the .

same, is prevented, and the carriage, owing to
the construction of the gib-frame, is always
in proper relation to the gib-frame and nee-
dle-plates I F'.

In the top surface of the side bar B? is
formed a longitudinally-extending groove B¢,
into which fits a spring H', provided at its
middle with a projection or lug IH?, extend-
ing through a short longitudinal slot C7,
formed in the side C?, the said lug also en-
gaging a slot H, formed longitudinally in the
lever II* of the yarn-carrier H, the said lever
II* being fulerumed at II° to the side C? of
the carriage, as plainly shown in Figs. 2 and
16. Now it will be seen that when the car-
riage C starts on its backward or forward
travel the spring ' will remain stationary
for a short time—that is, until the lug H? is
engaged and moved forward by the side C3
at the other end of the slot C'—so as to give
a swinging motion to the said lever H* by the
lug I°, holding the arm stationary while the
carriage moves.

On the upper end of the lever H! is held
adjustably the shank I carrying the eye
I%, extending between the guide-plates I and
I'fordelivering the yarn to the rows of needles

G G, as previously described, toform the knit |

moving with the oscillating lever II* always
stands in proper relation to the guide-plates
I I' and the needles on the forward and back-
ward motion of the carriage. The eye II°,
located directly above the eye II5 is held on
the usual spring-arm HY, secured at H! to
the rear end of the lever IH* and a spring I+
connects the lug H* with the rear end of the
arm, as 1llustrated in the drawings, for the
purpose of insuring a proper movement of
the arm by the action of the spring H'. The
varn passes through the usual guide H and
loop IH* to the eye IIand eye H5, all forming
part of the yarn-carrier, to then pass to the
needles.

In order to hold the cams KK, K’, and K* in
proper position on the cam-plate J* and to
set the said cams for moving the needles
longer or shorter distances for longer or
shorter loops to be formed in the fabrie, I
provide the detalled construection shown in
Figs. 11,12, 13, and 14. (Seealso Figs.1and
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2.) The middle cam IL*is held in place on

the plate J* against lateral movement by a
screw K, extending with its shank through
an elongated slot J% formed in the plate J=.
A spring I£3 held on the plate J*, presses with
its free end against the head of the screw K7,

' so as to hold the cam K=* locked in an upper

or lower position when the cam is closed or
opened, as previously explained. The side
cams K'and K< are similarly held on the
plate J* against transverse movement by
screws K* and K'Y extending through elon-
gated inclined slots J7in the plate J° The
heads of the screws K and IX'%are pressed on
by levers P and P’, respectively, fulerumed
on the plate J* and connected with each other
at their lower ends by a spring P*, so as to
cause the said levers to exert a downward
pressure on the screws I K and the cams
K K'. On the screws K?and K°are held the
arms P° and P4 extending toward each other
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on top of the plate J¢ and the said arm

P% and P* are provided near their free ends
with pins P° and P° respectively, extending
through elongated longitudinal slots C8 C?,
formed in the sides of the carriage C. The
outer ends of the pins P? and P°¢ (see Figs. 1
and 2) areengaged by the peripheral surface
of the eccentrically-pivoted disks P7 and P?,
graduated in the usual manner to indicate
the length of the loops to be formed on the
fabric. Now it will be seen that by turning

the disks P* P® a longitudinally-sliding mo-

tion is given to the pins P° P°, so as to move
the cams K K’ correspondingly upward or
downward to increase or diminish the sliding
movement of the needles according to the
length of the loop desired on the fabric and
as indicated by the graduation on the disks
P7 and P5, ' | '

Each of the needle-plates ¥ and F’ (see
Figs. 17, 18, and 19) is provided with a back
plate ¥? formed on its front face and near
the upper end thereof with a beveled shoul-
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der or undercut ¥®, adapted to be engaged | of rows of needles, and a carriage, and pro-

by the upper ends of a dovetail %, formed
on the sections I, made of sheet-steel and
placed one alongside the other and shaped
so as to form guideways of suitable width and
depth for the needles to travel in. The lower
ends of the dovetails F* are engaged by the
beveled shoulder or rib F* of a bottom plate
K7, extending longitudinally on the under
side of the back plate F* and secured thereto
by screws F2, as plainly shown in the draw-
ings, so as to permit of drawing the said plate
F% with its beveled shoulder F® upward in
contact with the lower ends of the dovetails
IF4, so as to securely clamp the needle-plate
sections F%in position. The end sections B°
are engaged by the end plates F?, made L-
shaped and fastened by screws F'%and EF! to
the back plate F*, so as to prevent the sec-
tions E° from being displaced laterally in the
dovetail groove formed by the beveled shoul-
ders F°and F° On the front faces of the end
plates F? are secured the attaching- plates
K<, projecting beyond the end plates to en-
oage and rest on the standards A’ and A%, to
which the end plates are fastened by suit-
able serews. The top surfaces of the attach-
ing-plates F*¢ are flush with the top surfaces
of the sections F°, as plainly indicated in Iig.

18, so that no projection is formed on the

face of the needle-plate. Now it will be seen

that by the arrangement described any sec- |

tion F® can be readily removed and replaced
by anew one, if broken or injured, by loosen-
ing the bottom plate ¥7 an amount sufficient
to release the dovetailed portion of the sec-
tions and then pushing the section to be re-
moved downward and out of the back plate.
A new one is placed in position and the bot-
tom plate K7 is fastened again in position to
complete the needle-plate F or I'. The at-
taching-plates F* are provided with longi-
tudinally-extending grooves F!® and F for
the bars Q and Q', adapted to pass through
corresponding apertures in the high sections
F°and through the needle-guideways formed
by the sections to limit the movement of the
needles in the needle-plates, the upper bar Q
forming an abutment for the projection G*of
a needle and the lower bar engaging the loop
thereof, as plainly indicated in Fig. 14.

In making the sections B°, Il make the same
of two sets of different heights, of which one
set of sectionsforms the bottoms of the needle
cunideways or grooves and the other the sides
thereof, and the said sections can be readily
sorted in pairs and placed in position to give
the desired form to the groove in which the
needles are to slide. In thisway a degree ot
accuracy can be secured in the width of the
needle-grooves to prevent the sticking of the
needles in the plates or an uneven movement
thereof.

Having thus fully described my invention,
I claim as new and desire to secure by Letters
Patent— |

1. A Eknitting-machine, having a plurality |

vided with a set of cam-stops, one for each
row of needles, and means for moving the
stops in unison, said stops being mounted
upon some stationary part independently of
the carriage and being so connected that when
one is in an upper position the other is in a
lower position, and vice versa, in combination
with middle cams movably mounted upon
the carriage and adapted to be engaged pe-
riodically by said cam-stops, substantially as
shown and described.

2. A knitting-machine, having a plurality
of rows of needles, and a carriage, and pro-
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vided with an oscillating arm carrying two

cam-stops, one for each row of needles, means
for moving the said arm, said stops being
mounted upon some stationary part inde-

pendently of the carriage and being so con-

nected that when oneisin the upper position
the other is in the lower position, and vice
versa,in combination with middle cams mov-
ably mounted upon thecarriage and adapted
to be periodically engaged by said cam-stops,
the movement of the cam-stops being so ar-

ranged that when one stop isin the upper po-

sition, it engages the corresponding cam to
push it downward,while the other stop, which
is in the lower position, simultaneously en-
gages the other cam to push 1t upward, sub-
stantially as shown and described.

3. A knifting-machine having a plurality
of rows of needles, provided with a set of cam-

moving the stopsin unison so thatone of them
will be in an upper position while the other is
in a lower position, and vice versa, and a de-
tachable connecting medium between the said
stopsand themeansfor moving them,whereby
the stops may be rendered inactive notwith-
standing the movement of said means, sub-
stantially as described.

4. A knitting-machine provided with a re-
ciprocating carriage carrying sets of needle-
cams provided with V-shaped heads, an in-
termittently-oscillating arm mounted upon
the machine-frame independently of the car-
riage, cam-stops secured thereon and adapted
to be engaged simultaneously bythe V-shaped
heads of the needle-cams to open one set and

holding the arm in its resting positions, sub-
stantially as shown and described.
5. A knitting-machine provided with mid-

‘dle cams having diamond-shaped heads, V-

shaped cam-stops adapted to act upon both
the upper and the lower edges of the said
heads, an arm carrying the said stops, a pit-
man connected with the said arm, arevoluble
crank-disk engaging with its erank-pin a slot
in the said pitman and a locking-hook for
connecting the sald crank-pin with the pit-
man to intermittently move the pitman and
the arm by the said crank-disk, substantially
as shown and described., _

6. A knitting-machine provided with a gib-
frame having two side arms, of which one
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stops, one for each row of needles, means for
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| elose the other and vice versa, and means for
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is formed with a longitudinally - extending
groove for recelving the friction-spring, sub-
stantially as shown and described.

7. A knitting-machine provided with a gib-
frame having a longitudinally-extending
oroove, a carriage fitted to slide thereon and
formed with a longitudinally-extending slot,
a spring engaging the said groove and pro-
vided with a projection extending through the
said slot, and a yarn-carrier on the said car-
riage and engaged by the said projection to
shift the position of the yarn-carrier on re-
ciprocating the carriage, substantially as
shown and described.

- 8. A knitting-machine provided with a car-
riage having cams adapted to shift the nee-
dles, and a sef of cam-stops movable in unison
and mounted directly on the frame of the ma-
chine so as not to move with the carriage,
sald cam-stops being arranged to move alter-
nately into the upper and the lower path of
the middle cams, and being so connected that
when one cam-stop is 1n the upper position
in whichitshifts the corresponding cam down-
ward, the other cam-stop is in the lower Ppo-
sition and in readiness to shift the other cam
upward, substantially as described.

9. Aknitting-machine provided with a car-
riage havingside cams, middle cams movable
on the carriage and adapted to shift the nee-
dles, projections on the said middle cams, and

a set of cam-stops movable in unison and
mounted upon the frame independently of
the carriage so as not to travel therewith,
said cam-stops being arranged to move alter-
nately into the upper and the lower path of
the projections on the middle cams, and being
so connected that when one cam-stop isin the
upper position in which it shifts the corre-
sponding cam downward, the other cam-stop
is in the lower position and in readiness to
shift the other cam upward, substantially as
described. | -

10. A knitting - machine provided with a
needle-plate comprising sections for forming
the needle-guideways, and having registering
dovetails, and a frame provided with a back
plate formed with a beveled shoulder, a bot-
tom plate adjustably connected with the said
back plate and formed with a gib opposite
the said shoulder to form with the latter a
dovetail groove, for the dovetails of the said
sections, end plates removably connected
with the said back plate and adapted to en-

gage the outside sections, and an attaching-

plate secured on the said end plates and pro-
jecting beyond the same, substantially as
shown and described.
. ISAAC W. LAMB.
Witnesses:
~A. W. HIGBIE,
NORA DI. WATKINS.
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