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To wZZ whom i may conceriv:
Be it known that we, GRAHAM REID and

- CHARLES STEVENSON, of the city of Philadel-

IO

L5

phia and- State of Penns;lvama have in-

vented certain new and useful Improvements

in Oucul&r—Kmttmﬂ' Machines, whereof the

following is a SpEGIﬁC&thD reference being
“had to the accompanying drawings. =
Our invention belongs to that class of knit-

ting-machines wherem at certain periods in-
dlvldua,l needles are successively raised to the
idle-level during a predetermined interval,
and are qubsequentl; depressed one by one
into an operative position for the purposes, re-

spectwely of narrowingand widening the fab-

rie, as in the. manufaﬁtme of stockmﬂ's Sach

| machmes embody two pairs of needle shift-
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~ plane surface.

ing devices—viz., two needle-lifters symmet-

.ncally arranged on opposite sides of the cen-

tral kmttme -caln and two needle-depressors

also sym metr;cally arranged in a similar man-

ner. ‘I'he needle-lifters dtld the needle-de-
pressors, which are upon the same side of the
knitting-cams, constitute a group, and as the

mdn"idual members of the corresponding:
group upon the other side of the knitting-

camsare preciselv.similar to those of the ﬁlst-

‘mentioned group, except in the fact that they
face (or are adapted to engage the needle- |

hubs) in an opposite direction ,only one such

group will be described in detall

In the accompanying drawings, Figure 1

.leplesents a top or plan view of the machme
~embodying our invention.

Fig. 21s asideele-
vation thereof Fig. 3.is a view of the inte-
rior of the eam-e;lmder projected upon a
Fig. 4 is 4 detail view of a nee-

~ dle-lifter detached from its position and

| e

- Figs.8 and 9 are detail views, respectively, of
| tne trippers or outwardly-projecting parts
‘upon the needle-lifters and needle-depressors
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shown in perspective. Fig.5isa Slmlldl‘ view
of a needle- depressor. Fltr 6 is a view in per-
spective of the trlppmg-cam adapted to throw
the needle-lifters into an operative position
at each successive reciprocation. Iig. 7 is a

similar view of the tripping-cam, whlch acts

in like manner upon the needle depressors.

which engage with said last-mentioned cams.
Fig. 10 is a diagrammatic view illustrating
the action of the needle-llfter upon the needle-

¥

hub, showuw the same in two p031t10ns

Fl”‘ |

11 1s'a view in per'speetwe of a modified form |

of needle-lifter. Fig.12 is atop or plan view
thereof. Fig.13 is a partial view of a needle-
depreqsor in a slmllarly modified form; and

Fig. 14 is a diagrammatic view llluquatmw

the action of such a lifter as is shown in Fws

11 and 12, the parts being shown in two dlf

ferent p051t10ns | |
Referring now to the ﬂ*eueml views, A rep-

| resents the stationary base plate of the ma-
chine, and A’ the stationary ring mounted

thereon and overlapping the horizontal flange
B%of the cam-cylinder B, whieh is actnated in
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the ordinary manner—u. e., continuously ro-

tated during that portion of the knitting op-

eration Whl@h is to form the tubular fa,bmc
and reciprocated during the peuod when the

{ narrowing and mdemnrr operatlons respeet-
ively, occur.

The needle-cylinder is indicated by the

dotted lines at Cand the thread-carrier at B®.
As the counstruction of these parts and their
method of operation are well understood, it is

‘not deemed necessary. to refer more paltleu-
_Iarly thereto.

3 the needle- ledge b the kmttmf‘r- -
cams b* 0% b3, and switch-cams bﬁ b7 are shown

In Fig.

and the pos1t10n of the two needle-shifting
groups with relation theretoisindicated. On

each side of the central kmttmﬂ'—cam b’ and

immediately above the kmttmﬂ'-cams b? b3

through the wall of the cam-cylinder. Said

75
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vertical slots 133 B, resnectwely are formed

slots are provided with offsets B? B8, respect-
ively, near their lower ends and at the side
which in each instance is farthest from the

central knitting-cam b’.
of the knitting-cams b? b® are depressed or in-
dented, as mdlcated by b* b5, respectively, at
points ad,]aeent to their outer ends, and the

I slots B° B* extend downward to a level within

the depressed or indented portion of said
knitting-cams, as shown, so that the outer end

of each knitting-cam b? b3 shall raise the nee-

dle-hub to a pomt slightly above the bottom
of the adjacent slot. The.slots B? B*admit

the arms or inwardly-projecting portions of
the two needle-lifters, which will be hneleln-
after described.

At the pomts adJaéent to the slots B3 B4, re-

The upper surfaces
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‘bers of the needle-shifting
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spectively, but fd,rther from the eentrel knit- | ward against the upward tension of the

ting-cam b/, a second pair of slots B’ B re-
Speetwely, extend downward from the upper
edge of the cam-cylinder, the bottom of said
slots being at a level slightly below the outer
ends of the central knitting-cam &6’. Said
slots are formed respectively with offsets B’
BY at top and at that side which in each in-
stance is farthest from the central knitting-
cam, and adjacent to said offsets inwardly-
overhanging short ecams N M, respectively,
may be monnted upon the top of the wall of
the cam-cylinder and project downward to
the level of the bottom of the offsets B? B,
respectively. Theslots B’ B?receive thearms
or inwardly-projecting portions of the needle-
depressors, which will hereinafter be de-
seribed in detail. |

We will now proceed to describe the mem-
oroup I, comprising
one needle-lifter and one needle-depressor,
said group being upon the left-hand side of
the thread- ﬂ'ulde in Figs. 1 and 2, and conse-

- quently upon the I‘I“‘ht hand side thereof in

_(w

Kig. 3.
First. The needle-lifter. (See Fig. 4.) A
flange B* of the cam-cylinder opposite to the
slot B4
is adapted to slide freely thereon,and tosaid

sleeve is rigidly attached a block D=, which

arm d, and npon its outer reduced and bev—
eled part d* the inclined projecting piece d?,
which we term the “ tripper,” since by its en-

gagement with the proper tripping-cam the

needle-lifter is thrown into an operative po-
sition, or “set,”” during the reciprocation
which precedesitsoperating movement,
lifter-arm o is of rectangular cross-section,
excepling at its extreme outer end, where it
terminates in an ineclined step d’, adapted to
engage beneathand temporarily hold aneedle-
hub., The arm d is of such length that its
reetangular shoulder d* extends into the slot

- BY, but not beyond the inner surface of the

W all of the cam-cylinder, while the inclined

5O
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step d’ projects inward sufﬁelently far to be
within the range of the needle-hub. A spring
D? is coiled about the sleeve D’ and post D,
the upper end of sald spring being secured at
D* to the flange B® of the cam-cylinder and
the upper end of the spring being attached to
the under side of the block D% Said spring
tends normally to throw said block upward
and also to turn or rotate it, so as to throw
the arm d away from the central knitting-
cam b’. These two normal tendencies of the
spring D° are indicated respectively by the
small arrows adjacent to said spring in Fig. 4.

Assuming the existence of mechanism for
auntomatically “setting” the needle-lifter at
stated intervals, (which mechanism will here-
inafter. be described,) the operation of the

» needle-lifter is as follows: Normally the arm

would be at the top of the slot B% but when

| taining upper surface of the offset B

1nserted at will.
position shown 1n Fig. 2, the tripping-cam

spring D? to the bottom of the slot, where-
upon the torsional tension of the spring D?
throws the arm d away from the central knit-

tinr-ecam b’ and in so doing causes the shoul-

der d? of the said arm to engage in the offset
B2 of the slot B4 The upper face of said off-
set thus serves as a detent which prevents
therise of the arm so long as it remains seated
in the offset. When, however, the knitting-
cams,in moving tothe right in I'ig. 3, cause the

needles to ride upon the switch-cam B° and

thence onto the outer end of the knitting-cam
b?, the hub of the end needle of the then opera-
tive series will ride into the step d’ upormn the

arm d, and as movement of the cam-¢ylinder

continues the said arm will be turned by the
hub horizontally toward the knifting-cam b’
vntil the shoulder d° of the arm clears the de-
There-
upon instantly the upward tension -of the
spring D3 throws the arm d (and with it the
needle seated in the step) vertically upward
to the extreme upper end of the slot 3% and
as movement. of the cam-cylinder still con-

_ tinues the needle-hub rides up the inclined
vertical post D is mounted in the horizontal |

face of the step d’, and on passing beyond the

- same is delivered to the upper surface of the
Said- post receives a sleeve D/, which |
- the idle-level.
- sulted in the needle-lifter’s being thrown to
carries upon 1its inner face the needle lifting |

central knitting-cam &', on which i1t passes to
This action has, of course, re-

its extreme upward position on the post D,
and in order that it may be able to engage
another needle it must be returned to the
bottom of the slot B* and detained there un-

til at the proper moment the nextsucceeding
-end needle upon that side of the active series
-shall approach 1t.
The | effected in the following manner: Upon the
outwardly-projecting beveled end of the block
' D? is mounted the transversely-inelined trip-
per d>.
plate A we mount a pair of uprights H’, par-
allel to one another, with an interspace, as
'shown in Fig. 1.
' ping-cam H, hinged at its rear end to the up-

rights by means of the transverse pin H? and

1'his return or setting is

At a suitable point upon the base-

Said uprights carry a trip-

projeeting' inwardly beyond said upvights to
a point which 1s within the cirele desecribed

/5
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by the tripper d°as the same rotates with the

cam-cylinder. A spring H°®normally tends to
throw said tripping-cam I upward, the limit

of its upward movement being fixed by means

of the transverse pin H®; but said cam may
be depressed against the tension of the spring
H? and held in a depressed position by means
of the pin H* which can be withdrawn and
When held in the depressed

H is at such a low level that the tripper d®
will not come in contact therewith; but when
the pin F* is withdrawn and the tripping-
cam I is permitted to rise to its extreme up-
ward position its inner end is at such a height
that the tripper ¢® will pass beneath it, and

by reason of the configuration of the undel.

the setting mechanism acts it is: forced down- | cam-surface ithe trlpper d°® will be depressed,

125
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- carrying downward the bilock D2 and conse-

~depression corresponds with the depth 6f the
slot BY, and upon reaching this lowest posi-

tion in said slot the tension of the spring D3

- will, as above stated, turn the arm d, 80 as
- to engage its shoulder d? within the detent

10

formed by the offset B® in the slot. It will

be observed that ‘the inner end of the trip-

ping-cam H is curved upon its upper surface

- 1" as well as upon the lower one %, which lai-

ter is the operative surface for the DUrpose

of depressing the needle-lifter. The reason

for curving the upper surface 2’ is as follows:

When the needle-shifting devices are first,

thrown into play and the tripping-cam H is

‘1o its operative position, at the first complete
‘reciprocation of the cam-cylinder the trip-

- ping-cam H will depress one of the needle-

20

~ the under side of the tripper d®is inclined
and the upper surface A’ of the tripping-cam

.40

45

lifters by reason of the passage of the tripper.

d@’thereof beneath the under surface % of the
cam. The same movement of the cam-cylin-
der will, however, also carry the other needle-

~lifter past the tripping-cam H, but in the -
s

‘needle-lifter is inclined in the opposite direc-

wrong" direction for operative engagement
therewith, because the tripper d® upon one

tion from the tripper upon the needle-lifter
of the other group. Hence provision must

be made for the passage of the wrongly-in-

clined tripper by or beyond the tripping-cam
H at the initial reciprocation. To this intent

H is rounded, so that when the under side of
the tripper d® at the initial reciprocation

‘reaches the tripping-cam H said tripper will

pass freely over the rounded upper surface

1/ of the tripping-cam H and slightly depress.

sald cam against the tension of the 8Spring
H® So soon as the tripper has cleared the
tripping-cam H, the tension of the spring H?
will restore the lattertoits operative position,

and on the return reciprocation the upper |

surface of the tripper d° will operatively en-

gage beneath the lower surface of the trip-

ping-cam H.  This state of affairs oceurs
once during the eutire period of reciprocatin g

- movement—viz, during the initial reciproca-

50

~ mounted in the flange Bfof the cam-cylinder,
and said post carries a sleeve E’, capable of

- 6o

tion of the cam-cylinder at the change from

continuous rotary to oscillating movement.

_Second. Theneedle-depressor. (See Fig. 5.)
Thisinstrumentality isin effect a needle-lifter

reversed, and may be described in detail as

follows, reference being had only to that de-
pressor which forms part of the group I at

the left-hand side of Fig. 1-and at the right-

hand side of Fig. 3. A vertical post-E is

free movement thereon, said sleeve being rig-
idly connected with a bloek E? which carries
the depresser-arm e. A coiled sprin g B2 sur-

‘rounds thepost and lower portion of the sleeve
and is secured at the lower end to the flange |

K% as shown at E4, and at the upper end to
the block E? the tension of the spring nor-

arm ¢ engages the hub from below.
length of the arm e is such that the step ¢’
extends clear into the interior of the cam-cyl-
inder and within the range of the needle-hubs

but

by means of a pin X3, _
Fig. 2.) The front end of the ecam K is cut
awayupon the under side,as indicated at K4,
for a purpose which will hereinafter be men-
tioned, and the operative cam-surface hasthe

configuration shown at & and %’. Upon the
outer face of the block L, which carries the

P _ __ | .,'_mally tending to depress the block E? and
quently the lifter-arm d. The extent of this |

8 .

also to rotate the arm e away from the cen- -

tral knitting-cam b’. These normal tenden-
cles of the spring K3 are respectively indicated -

by the arrows in Fig. 5. - From the inner face

of the block E? the arm e projects inwardly
and terminates in a step e, formed upon the
under surface of its front end, capable of en-

gagement with a needle-hub from above, in

the same manner as the step upon the lifter-
The

when the same are at the idle-level, and the

Assuming the existence of mechanism for

‘automatically raising the block E? to its up-

permost position against the tension of the

spring E° and thus setting the arm in an
operative position, where it is temporarily
‘held by the detent, the action of said arm in
depressing the needles is as follows: When
the end needle, which is to be depressed from
the idle series, is approached by its needle-
depressor, the hub of the needle strikes.

‘agalnst the step ¢’ upon the end of the arm e
and engages beneath the same from below.
As movement of the cam-cylinder continues,
the arm e is turned slightly, so as to clear the
shoulder ¢* from the detent, whereupon the
tension of the spring E? Immediately throws -
the arm down fo the bottom of the slot B2,
carrying with it the needle. O
bottom of the slot B? the ineclined under sur-
face of the arm e depresses the needle-huba
slight distance farther and leaves the latter

at a level within the range of the outer point -
of the central knitting-cam b’, so that said

needle assumesits position in theactive series.
To automatically effect the return of the
needle depressor to its upward and operative

......

position,we provide the tripping-cam K, which
is pivoted at K* between the uprights K’,
mounted upon the base-plate A, said cam be-
ing free to rise npon pressure from beneath,

but restrained against downward movement

needle-depressor, is mounted an inelined trip-

ver ¢ (see Figs. 5 and 9,) whose under sur-

On reaching the

(See dotted lines of

70
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squared portion or shoulder ¢? of the arme
fits into and engages with the offset B of the
slot B% so as to detain the arm against the
downward tension of the spring E3.

Qo
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face is capable of engagement, on movement

in the proper direction, with the upper sur-

said cam in the opposite direction. o

face & of the cam K, and whose upper sur-
Tface can ride upon the lower'surface &’ of

130

- By reference to Figs. 1 and 2 it'_willlbe_'s:'eenf 1
that the inward projection of the tripper-cam
I K is considerably greater than the inward
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projection of the cam II, and consequently |

the tripper-cam K is capable of engagement

~ with the tripper €% of the needle-depressor,

[O
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although said tripper has a very considerably
less radial projection,and consequently de-
scribes a smaller circle than the tripper d°
upon the needle-lifter. Hence the tripper ¢’
is in operative relation to the surface /& of
the tripper-cam K and will be at each re-
ciprocation acted upon thereby, so astoraise
the needle-depressor to the extreme upward
position, while, however, the tripper ¢* will
freely pass and avoid the other tripping-cam
H. In order, however, that the tripper d°
upon the needle-lifter shall not be affected
by the tripping-cam K in its passage by the
latter, we provide the channel or cut-away
portion K* on the under side of the tripping-

cam K, said channel corresponding in radial

distance from the center of rotation with the
radial distance of the tripper d°. Thusasthe
needle-lifter passes the tripping-cam IC the
tripper d* will pass under the latter, while
the overhanging front end % of said cam K
will be over the reduced and beveled pro-
jection df of the lifter-block D2, Whatever
slight contact may take place exerts no in-
jerious effect, by reason of the fact that the
tripping-cam K is free to rise and thus ac-
commodate itself to any trifling degree of in-
terference, falling back into its operative po-

‘sition as soon as the tripper d® has passed by.

In using needle-depressors of the form
shownin Fig.5 we prefer toemploy the guard-
cams N M, adjacent to the slots B* B’ respect-
ively, in order that should any needle have
raised above what may. be
considered as the normal idle-level, the hub
thereof shall be struck by the guard-cam M
or N and be forced downward by the under
surface m or n thereof to the exact position
for engagement with thestepupon the needle-
depressor. Such guard-cams, however, are
adjuncts and not essential to the operation
of the mneedle-depressors, serving merely to
remedy any accidental irregularity of posi-
tion in the needles.
that when the needle-lifters are in operation
the needle-depressors shall be idle, and vice
versa and also that during the period of con-
tinuous rotary knitting both shall be 1idle.
These conditions are obtained by permitting
the needle-lifter to remain at the top of its
slot and theneedle-depressor to remain at the
bottom of itsslot, where they are of course in-
operative to affect needles in normal action.
During this period the tripping-cam I is de-
pressed, as indicated in Figs. 1 and 2, and
held out of range of bothsets of trippers, and
the tripping-cam K is raised or thrown over
backward on its pivot K? soasin like manner
to beclear of the trippers. When the needle-
lifters are to be operated, the tripping-cam H
is permitted to assume its uppermost posi-
tion, the tripping-cam K being still thrown
outward, and when the needle-depressors are
to be in operation the tripping-cam K 1s low-

It is, of course, essential |
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ered or turned inward into the position indi-
cated in Figs. 1 and 2 and the tripping-cam
H is depressed and locked by means of the
pin 4

‘In Figs. 11 and 12 we have illustrated 1n
perspective and top views, respectively, an al-
ternative form of needle-lifter, which is also
capable, of course, of serving in reverse posi-
tion as a needle-depressor, it being under-
stood that the other mechanism for automati-
cally setting and shifting the same operates
in a similar manner to that just described.
The difference between the lifter-arm shown
in these two figures last mentioned and the
lifter-arm indicated in the general views lies
in the fact that instead of providing an in-
clined step which engages the needle, and
which also, to a certain extent operates as a
cam afterthethrowof thearmitself has taken
place, we employ a step which, upon the com-
pletion of the upward throw of the lifter, (or
downward throw of the depressor), automati-
cally disengages itself from the needle with-

face in frictional contact therewith. Thus
in said figures R iindicates the sleeve, which
is capable of movement upon the post. R/
indicates the block, upon whose outer face
are the reduced projection 7* and the tripper
73, The lifter-arm = is, however, longitudi-
nally slotted in a vertical direction or bifur-
cated, and a thin strap r’ is secured in the
slot by a pivot 72 The free ends 7° v° of the
| bifurcated arm 7 are reduced 'in vertical
height, so that the intermediate strip r’ rises
upon the upper face of the arm 7, and thus
formsinconjunctiontherewithastep,orrather
a pair of steps, one on each side of the center
of the arm. The range of movement of the
strip 7’ upon its pivot 7*is sufficient to per-
mit said strip to drop down, so that 1its top
may be flush with the upper surface of the
reduced front end of thearmr,and the range
of upward movement of the strip " corre-
sponds with the position shown in Kig. 11.
The method of operation of such a form of
device is as follows: Assuming that the nee-
dle-lifter has been by the action of the trip-
ping-cam II depressed to the bottom of its
slot and engaged in the delent thereof, the

tom of the slot and present a step for the nee-
| dle-hub. When engagement occurs, as before
desecribed, the arm will be turned sufficiently
| to clear it from the detent, whereupon the
spring (not shown in this figure, but similar
to the spring D2 before described) will throw
the arm (still engaging the needle) to the up-
per part of the slot. The strip 7, however,
will strike against the upper surface of the
slot and be knocked down upon its pivot 7%,
so that the top of said strip will be flush with
the upper surface of the bifurcated arm 7,
| thereby no longer presenting any lateral ob-

struction to the passage of the needle-hub,
|

which will accordingly be cleared by the arm

and ride upon the upper surface of the knit-.
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out compelling the latter toride along itssur- -

95

ICO

105

ITO

IT5

strip 7’ will be raised by contaet with the bot-
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ting-cam 0’ to the idle-level. This action of
the bifurcated arm and strip is indicated in
Fig. 14, where the lower view shows the nee-
dle-hub ¢’ as engaging in the step formed by

-the strip r’ in its raised position, while the
‘upper figure shows the strip »’ knocked down

at the conclusion of the needle-lifting opera-
tion and clearing the hub. In Fig.13 we have
1llustrated the action of a similarly-modified

~device, when employed as a needle-depressor.

Understanding the parts to be mounted for

vertical movement, under the action of a
spring, in the same manner as before, the in-

- wardly-projecting depressor-arm ¢ is bifar-

20

25

cated and provided with a central strip ¢, piv-

oted thereto, in a manner similar to the piv-
oting of the strip in the needle-lifter.. In or-
der, however, that said strip shall be struck
upon its rising movement, so as to present the
proper shoulder for engaging the needle, we

mount upon.the upper surface of the cam-cyl-

inder B a bridge O, which projects over the top
of theslot B%. Thetwo positions of the needle-
depressor are shown in Fig. 13,the upper one
ready for engagement with the needle, being

Indicated in solid lines, and the.lower one,

after clearance of the needles, being indicated

by the dotted lines. The action of this nee-

30
35
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45

dle-depressor is, as above stated, precisely

similar to the action of the similarly-con-
structed needle-lifter, save that the direction

of its engagement with the needle-hub is from
above instead of below, and the movement
atfer engagement is downward instead of up-
ward. - | I

- Having thus described our invention, we

now point out certain conspicaous features of

difference in its.construction and mode of op-

eration from devices heretofore used for the
same general purpose. Intheseolder devices,

where pivoted arms or their equivalents were’

employed to effect the shifting of the needles,
the shifting action has been the resultant of

. the arm itself as a radius-bar. Where tiie

5O
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needle-shifting arm has been mounted en-
tirely within the cam-cylinder the disadvan-
tages are obvious, the most notable being lack
of space for constructing the parts of proper
rigidity, and the very limited throw which the
arm 1is capable of obtaining. Where, on the
other hand, the shifting-arms have extended
throughthe wall of the ¢ylinder, the operation

- must be exerted laterally upon the needle-

hub and also longitudinally upon the arm |

- 1tself, which thrust, in the act of raising the
6o

hub, tends to bend or distort it, sometimes

‘rendering the grooves upon the needle-cylin-
der irregular and necessarily producing an

undesirable wear upon the needle - groove,
owing to the relatively great frictional con-
tact with the side of the needle. If the shift-

T

|

|

!

!

L

|

Y dg—

~ two different rotary movements—viz., the ro- |
tary movement of the cam-cylinder in one |
‘plane and the rotation in another plane of

|

- presents the disadvantage of a thrust which |

ing movement is to be considerable the lateral 4

| to wit, the shifting of the needles by the di-

strain upon the needle and hub is excessive,

because the interval of operation, considered
as a fraction of the rotation of the cam-cyl-
inder; must be very short. L
~.Our invention obviates all the disadvan-

shifting the needle. Such shifting is accom-

plished by the action of the spring alone,

since the freeing of the needle-shifting arm
from thedetent, which is accomplished by the
‘rotation of ‘the cam-cylinder, requires the
exertion of nosubstantial force whatever, be-

ing merely the trifling rotation of the arm

7Q

‘tages referred to and differs radically from
‘previous devices, so far as we are aware, in
t that the rotary movement of the cam-eylin-
i der is not an operative factor in actually

75
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against the very slight torsional tension of

the spring, and even in that form of our de-
‘vice, where the step is inclined, the said in-
cline passes the needle after the conclasion-
of the shifting'movement proper and shifts it
tosuchaninconsiderable extent as to exert no
substantial lateral pressure upon the hub.

Even this feature, however, is avoided by the
use of that form of needle-shifting arm which

Q2

is indicated in Figs. 11 and 13. We there-

fore believe that we have introduced a new
prineiple of operationin this class of devices—

rect throw of a spring unattended by mate-

rial lateral pressure upon the needle-huband

| independent of the rotary movement of the

cam-cylinder. . - -

As the needle-shifting devices above de-
scribed are completely operative elements,
irrespective of the cams which automatically
set them into. operative position, we .do not

limit our broad claims to the use of such

cams, although of course in our subordinate

claims we. desire to include them as proper
adjunctsin an automatic machine. Further-
‘more, although we use the word“ vertical” in

our claims to indicate the direction of move-

ment of the needle-shifters, we of course do
not by so doing mean to limit ourselves to a

device whose movement is exactly vertical,

and the term must therefore be understood
as descriptive of the general direction of the
throw. In like manner we do not limit our
claims to any specific form of ‘detent for hold-
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ing the shifters in their operative or “set”

position, it being only necessary that when
set they should be presented to the needle-

hub at the proper moment.,

- Weunsetheterm * n.e_edle-shifter’i”, asindica-

tive of either the needle-lifter or the needle-
depressor, as the case may be, since it is broad

enough to comprehend both devices. )

We are aware that the use of needle-shift-
ing arms having a capacity for both longi-
tuadinal and rotary movement upon a post is
not new, and we are also aware that springs

have been used in connection with such arms

to effect the return thereof to operative posi-

tion for re-engagement with the needle-hubs,
We, of course, do not claim any such devices,
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as ours differs therefrom essentially in the

particulars above described; but

We claim—

1. The combination with the cam cylinder,
the needle cylinder and the needles, of a ver-
tically movable needle-shifter capable of en-

cagement with the needle hub; a spring nor-
mally tending to throw said shifter in the di- i

rection of its shifting movement, and permit-
ting said needle-shifter to yield under the
pressure exerted by the hub of the needle
against the rotation of the cam cylinder and
a detent adapted to hold said shifter against
the compression of said spring before engage-
ment with the needle hub, and releasing said
shifter upon such engagment, substantially
as set forth.

2. The combination with the cam cylinder,

the needle-cylinder and the needles, of a ver-
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lically movable needle-shifter capable of en-

gagement with the needle hub; a spring nor-

mally tending to throw said shiffer in the di-
rection of its shifting movement and permit-
ting said needle shifter to yield under the
pressure exerted by the hub of the needle
against the rotation of the cam cylinder; a
detent adapted to hold said shifter against
the compression of said spring before en-

cagement with the needle hub, and releas-

ing said shifter upon such engagement; a
tripper connected with said needle-shifter;
and a tripping-cam adapted to engage with
said tripper and set the needle-shifter in
position against the compression of itsspring,
substantially as set forth.

3. The combination with the cam cylinder,
the needle cylinder and needles, of a verti-
cally movable needle-lifter; a vertically mov-

able needle-depressor; springs normally tend--

ing respectively to throw the lifter upward
and the depressor downward and for allowing
sald needle lifter and depressor to yield in the
direction of pressure exerted by the hub of
the needle against the rotation of the cam
cylinder; detents capable of engaging saild
lifter and said depressor respectively against
the compression of said springs; trippers con-
nected respectively with said lifter and said
depressor, and tripping cams arranged with

reference to said trippers, substantially as set |
forth, whereby said tripper is perimnitted to

engage operatively with its tripping cam and
avold operative contact with the other trip-
ping cam, as and for the purposes specified.
4, The combination with the needle eylin-
der and its needles, of a cam c¢ylinder having
vertical slots symmetrically arranged with
reference to the knitting cams in the manner
set forth, each of said slots being provided
with an off-set; needle-lifter and needle-de-

pressors extending through said slots and

adapted to engage within and be detalned
by said off-sets; springs normally tending to

throw said lifters and said depressors, respect- |

544,905

ively,in the direction of theirrespective shift-
ing movements, and also tending to throw
them into engagement with the detaining oft-
set; and tripping devices, substantially as se
forth, adapted respectively to depress the
lifter against the tension of ifs spring and
raise the depressor against the compression
of its spring, substantially as setl forth.

5. In combination with a herein described
slotted cam ecylinder and needle-cylinder, a
needle shifter extending through the slotted

portion of the cam cylinder and comprising a

bifurcated arm, and an intermediately hinged

strip of greater vertical height than the end
of said arm, said strip having arange ol move-
ment which permits it, when moved in one
direction to form a step, for the needle hub,
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and when moved in an opposite direction, to

clear said hub, substantially as set forth.

- 6. A knitting machine comprising a cam
cylinder, having vertical slots provided with
off-sets near their lower ends, said cam cylin-
der being also provided with a needle lifter
including an arm adapted to engage the ver-
tical slot and having a shoulder adapted to
engage the off-set, a single spring normally
pressing the arm vertically and also tending
to rotate it so that the shoulder will engage
the off-set, a needle hub adapted to engage
the shoulder and rotate the arm against the
compression of the spring, whereby the lat-
ter is permitted verfical movement; all sub-
stantially as described.

7. A knitting machine comprising a cam
cylinder, having a central knitiing cam and
knitting cams 0% 03, with suitable switeh cams,
a cylinder upon which the same are mounted,

having vertical slots formed through its walli,

said slots having off-sets neartheir lower ends
and at the side farthest away from the central
knitting cam; needle lifters, comprising a ver-
tical post secured to the cam cylinder, a block

sliding thereon, having an arm engaging said

slots, and a shoulder adapfed to engage the
off-set, said shoulder being provided with an
inclined step or surface upon which the nee-
dle heel can ride, aspring upon said post nor-
mally acting to elevate the block and to keep
the arm rotated away from the central kunit-
ting cam, means for depressing said block
against the compression of the spring, where-
by the rotating action of said spring causes
the shoulder on the arm to engage the oftf-set,
and a needle hub adapted in 1ts movement
to carry the needle into engagement with said
shoulder and force the same out of said off-
sot, wherebyv said block israised and the nee-

dle rides on the ineclined step; all substan-

tially as described.
GRAIIAM REID.

CHARLES STEVENSON.

Witnesses:
CHAS. F. MYERS,
JAMES H. BELL.
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