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PaTeENT OFFICE,

GEORGE E. ELLIS,

OF PHILADELPHIA,

PENNSYLVANIA.

KNITTING-MACHINE.

SPECIFICATION forming pars of I.etters Patent No. 697,078, dated April 8, 1902
Avpplication filed June 21, 1901, Serial No.65,389%, (No model.)

To all whomy it may concerr::

Beit known that I, GEORGE E. ELLIS, & ¢iti-
zen of the United btates and a resident of the
city of Philadelphia, State of Pennsylvania,
have invented certain new and useful Im-
provements in Knitting-Machines, of which
the following is a full, clear, and exact de-
scription, reference being had to the accom-
panying drawings, forming part of thls Speci-
fication.

My invention relates to certain improve-
ments in knitting-machines, and particularly
to that class known as “ci_rcular-knibting”
machines, such as are used for knitting ho-
siery.

The main object of thisinvention is to pro-
vide in machines of this character mechan-
ism so constructed and operated as to change
the stiteh from a regular knit mesh toan open
or lace work mesh at predetermined times, so
as to form open or lace work patterns of dif-
ferent designs in the fabrie in conjunction
with the regular knit work without removing
the fabric from the machine or stopping the
operation of the same.

Various otherobjects, uses, and advantages
will be readily apparent on reference to the
description and drawings, which form a part
of this specification,

My invention consists in certain novel fea-
tures of construction and in the combination
and arrangement of the mechanism which op-
erates to perform certain funections, such as
are herelnaiter fully set forth, and particu-
larly pointed out in the claims made hereto.

Referring to the accompanying drawings,
FFigure 1 is a plan view of a portion of a knit-
ting-machine e¢ylinder, showing my inven-
tion applied thereto. FKig. 2 is a sectional
elevation taken about on the line 2 2 of Fig.
1. Ikig. 5 1is aview similar to Fig. 2, showing
a series of cams and cam-operating wheels
for actuating the special forms of detents.
Fig. 41s a plan view of the same. Figs. 5, 6,
and 7 are detail views of the toothed wheels
for actuating the cams. Figs. 8, 9, and 10
are detail views of the special forms of de-
tents used when it is desired to form the open
or lace work mesh in diagonal or zigzag rows.
Fig. 11 is a detail view of the form of detent
used when straight rows of lace or open work

the regular sinkers or web-holders. Fig. 13
is a detail section illustrating the trip-lever
which holds the cam-carriages in position.
FFig. 14 is a similar view showing the lever
tripped. Fig. l5isadiagrammatic view illus-
trating the detents in position for producing
open or lace work in zigzag effect. Fig. 16
1s an enlarged view of a piece of the knitted
fabrie, showing a row of open-work such as
produced on my improved machine. |

In the sald drawings I have illustrated only
so much of a knitting-machine as has been
deemed necessary to properly show the ap-
plication of my improvements, as these im-
provements are not confined to any particu-
lar class of knitting-machine and can in fact
be applied to almost any type of machine
employing reciprocating needles. The nee-
dle-cylinder 1 is of the ordinary type and is
provided on its outer surface with the longi-
tudinally-disposed slots 2, in which the nee-
dles 3 are adapted to reciprocate by means
of the usual cams. (Notillustrated.) The up-
per edge of the needle-eylinder 1 is provided
with the radially-disposed slots 4, into which
fit and slide the sinker-bars or web-holders 53
These sinker-bars may be sliding bars, as
illustrated in the drawings, or they may be
swinging sinker - bars, such as are used in
some types of knitting-machines; but this is
immaterial, as this feature forms no part of
my present invention. The revolving cam-
head 6 is provided for operating the sinker-

bars in the usual and well-known manner.

As before stated, my present invention re-
sides, mainly, in means for holding or prevent-
ing the thread from being drawn down regu-
larly by the needles at certain intervals, so
as to provide an elongated or open mesh be-
tween the regular knit meshes at predeter-
mined pomts in the fabrie. This 18 accom-
plished by providing a series of fingers or de-
tents adapted to pro;]eet between the needles
3 at certain intervals and arrest the thread

as it is being drawn down by the needle in

advance of said detent and before the sinker-

bars are actuated to hold down the web and .

gage the transverse measurement of the loops.
These detents and the mechanism for auto-
matically actuating the same may be de-
scribed as follows: The detents in this in-

are desired. Fig.12 is a detail view of one of | stance are made in the same shape substan-
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tially as the web holders or sinkers 5, with | engaging the sprocket-wheel 26.

the exception that the rear edges 8 extend
out farther than the similar edges of the web-
holder, as will be seen on reference to Iigs.
11 and 12 of the drawings. Both the web-
holders and detents are provided with the ex-
tension-arms 9, which rest on the sinker-bar
bed 10 and are also both actuated by the re-
volving cam-head 6. These detents 7 are in-
serted between the needles at certain inter-
vals, as in the manner illustrated in Fig. 1 of
the drawings, when it is desired to produce
the open or lace work stitches in longitudi-
nally-disposed rows.

Dovetailed or otherwise secured tothe cam-
head 6 is a sliding carriage 11, having a guide-
rod 12, which passes through a bracket 13,

- which is secured to the cam ring or head 6. | &
The outer end of the rod 12 is provided with [ it is moved into that position by the action
a head 14, having beveled edges 15, so that | of the teeth of wheel 28 engaging the face
during the rotating of the head 6 this rod and | 34 of said cam-plate, so that in the construc-
itscarriage11are throwninwardly toward the | tion shown in Ifigs. 1 and 2 the detents 7
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~arm 21 of the trip.
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cylinder 1 by means of a cam or projection
54, which is located in the path of said head
14. A trip-lever 17 is pivoted in a recess 18,
provided in the bracket-arm 13, and its npper
recessed end 19 bears normally against the
rod 12 by reason of a coil-spring 20, which is
confined in a socket 22, provided in the
bracket, and exerts its tension against the
An annular groove 23 is
provided in the rod 12, which the recessed
portion 19 of the trip engages when the car-
riage 11 is pushed in, thus holding the said
carriage in its set position.- A spring 24 is
secured at one end to the carriage and at its
other end to the bracket 13 and serves to
move the carriage outwardly when released
by the trip-lever. B

Journaled loosely in the carriage 11 is a

vertically-disposed shaft 25, having a toothed

sprocket-wheel 26 rigidly secured on its lower
The sprocket-wheel 26 i1s so located
that when the carriage 11 18 pushed in the
teeth of this sprocket will be in the path of
a pin 27, carried by the cam-ring 6, so that
upon each revolution of said cam-ring the
wheel and its shaft 25 will be moved the dis-
tance of one tooth. On the upper end of the
shaft 25 is secured a wheel 28, having in this
instance six teeth or projections, as illus-
trated in FKigs. 1 and 2 of the drawings. 'This
wheel 28 is preferably secured on the shaft

- 25 by providing it with a squared opening

55

and forming the upper end of the shaft cor-

respondinglysquare. Onthetopofthewheel
28 is a brake-wheel 29, having twelve flat-

~ tened sides corresponding to the number of

- teeth and notches in the wheel 28.

6o

A flat
spring 30 bears against one of the flattened
sides of the brake-wheel under tension, hav-
ing its end secured to a projection 31, car-
ried by the carriage 11. 'T'he object of this
brake-wheel is to prevent the shaft 25 from
moving more than one-twelfth of a revolu-

tion when the same is moved by the pin 27 i with a spring 45, the free end of which bears .

‘wheel 28.

AN S,
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The num-
ber of teeth on the sprocket correspond with
the number of flattened faces on the brake-
wheel. The wheels 28 and 29 are held on the
shaft 25 preferably by means of a lock-nut
32 and can be removed from said shatt when
it 18 desired to place other wheels thereon, as
will be described in detail hereinafter.

On the upper surface of the carriage 11,
adjacent its inner end, is pivoted a cam-plate
33, having an oufer cam -face 34, which is
adapted to be engaged by the teeth of the
The front edge of the plate 53 is
also provided with a cam-face 35, which is so
formed and located as to engage the detents
7 and push them inwardly before the cam-
ring 6 actuates the sinkers 5. The cam-face
20 18 only in the path of the detents 7 when

would be actuated only upon every second
revolution of the cam-ring 6.

The arrangement of the wheel 28 and cam-
plate 32, above described, is used only when
it is desired to have the lacework appear in
the knitted fabric in straight longitudinally-
disposed rows. The number of rows and the
distances between such rows is determined
by the spacing of the detents 7 between the
needles, as will be described more fully here-
Inafter. -

The arrangement illustrated in IKigs. 3 and
4 of the drawingsis substantially the same as
that already described, with the exception
that three sets of wheels, as 36, 37, and 38, are
mounted on the shatt 25in place of the single
wheel 28, and tnree sets of cam-plates, as 39,

40, and 41, are used in place of the single

cam -plate 33. In this arrangement instead
of using the detent 7 I employ three different
sets of detents, as 42,43, and 44. The object
of these special forms of detents is for the
purpose of effecting a change in the design of
the open or lace work from straight longitudi-
nally-disposed to zigzag or other shaped rows,
the manner in which this is effected being
particularly shownin the diagrammatic view,

Fig. 15, which will be fully described herein-

atter.

The lower wheel 36 is provided with three
teeth of equal distance apart, and the middle
wheel 37 18 provided with six teeth and the
upper wheel 38 with three teeth, all of which
are mounted upon the shaft 25 in such a man-
ner that radial lines drawn from the centers
of the teeth to the center of the shaft 25
would be equidistant, making in all twelve
teeth whichregister with the twelvespaces be-
tween the teeth of the wheel 26. The cams
39, 40,and 41 arearranged one above the other,
so as to come within the respective planes of
the wheels 36, 37, and 38. These cams are
all of the same shape and are each provided
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against a pin 46, which tendg to keep them [ of the open-work stitches can be changed at

normally out of the path of the detents 42,

)
-

the will of the operator by arranging the po-

43, and 44. A staple 47is provided on the car- | sition of .the detents or by taking out or add-

riage 11 for limiting the outward movement
of the cams. The detents 42 are cut away so
as to leave an edge 48, this edge 48 being in
the same plane as the lower cam-plate 59, so
that during the operation of the machine this
detent will only be actuated by the lower cam
39. The detent 43 is cut out so as to leave a
projection 49, which isin the same plane with
the middle cam-plate 40, and the detent 44
is cut out so as to leave a projection 50 at its
upper rear edge, which is in plane with the
upper cam-plate 41.

From the above description it will be seen
that certain sets of detents are actnated by
one of the three cams-—as, for instance, the
detents 42 are actuated only when the lower
cam 39 is thrown inwardly by one of the teeth
in the wheel 30, while the detents 45 are ac-
tuated only when the cam 40 is thrown in-
wardly by the teeth of the middle wheel 87,
and the detents 44 are actuated only when
the upper cam 41 is thrown inwardly by the
upper wheel 38. Thus if 1t were desired to
provide the fabric with open or lace work ef-
fect in zigzag lines, such as illustrated dia-
crammatically in Fig. 15, a detent, as 42,
would be placed between the needles at a cer-
tain point and a detent 43 between the second
and third needles and a detent 44 between
the third and fourth needles. Afterskipping
a certain number of spaces another set of de-
tents, comprising 42, 43, and 44, are arranged
between adjacent needles in the same man-

- ner as just described, and so on around the

40
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entirecylinder, if itis desired tohave the lace-
work rows entirely around the stocking.
Duringtheoperation of the machine the pin
27 on therevolving cam-head 6 would engage
the wheel 26 on each revolution, so thatin the
rst knitted course the enlarged loop  would
be formed by the detents 42, which would be
actuated by the cam-plate 39, through the
medium of one of the teeth in the wheel 30.
On the second course the enlarged loop ¥
would be formed to the right of loop x by the
detent 43, which is actuated by the cam-plate
40, through the medium of one of the teeth on
the wheel 37, In the third course the en-

i

ing such detents. ~

- From the above description 1t will be seen
that these open or lace work stitches may be
formed either in zigzag or straight rows, or
they might be arranged to form diamond-
shapedrowsand various other designs by sim-
ply changing the position of location of the
different sets of detents. When it is desired
fo have the lacework -stitches in longitudi-
nally-disposed rows, the arrangement used in
Figs. 1and 2 of the drawings is used, in which
only one wheel, as 28, and one cam-plate, as
33, are employed, and in this event the detent
7 (shown in Fig. 11) or the detent 42 (shown
in Fig. 8) must be used. These detents are
placed between needles wherever it is desired
to have an open-work row, and on every other
revolution of the cam-ring 6 the cam-plate 35

o

75

80

will be thrown into the path of these detents

through the medium of the teeth on the wheel
28, thus producing straight rows of longitu-
dinally-disposed open or lace work stitches.

- If it should be desired to form the knitted
fabric with the open or lace work rows only
on the front part of the stocking, leaving the
rear leg portion of closely-knitted meshes, an
arm 52 is provided at a fixed point on the ma-
chine-frame, which is in the path of the cam
53, formed on the bottom of the arm 21 of the
trip-lever 17, so that during the revolution of
the cam-ring 6 this arm 52 will strike against
the cam-face 53 and trip the lever 17, thus

allowing the carriage 11 to move outwardly

under the action of the spring 24, and there-
by withdraw the sprocket-wheel 26 from the
path of its actuating-pin 27, thus rendering
the actuating mechanism for the detents in-
operative. On the other side of the needle-

cylinder at a point about opposite the projec-

tion 52 is a cam 54, which is so located with
reference to head 14, carried by the carriage-
rod 12, as to strike against the cam-face 15
of said head when the carriage 11 has been
thrown out by the tripping of the lever 17,
and thus push the said head 14 inwardly and
reset the carriage, so that its mechanism will
again be in position to actuate the detents.
It will thus be seen that when the projections

larged loop 2 would be formed to the right of | 52 and 54 are placed in the path of the moving

the loop ¥ by the detent 44, which would be
actuated by the cam-plate 41, through the me-

dium of one of the teeth on the wheel 38. In

the fourth counrse the detent 43 is again actu-
ated by the cam 40, through the medium of
the middle wheel 37, because this wheel has
twice as manv teeth as the upper and lower
wheels, thus making the loop in this fourth
course to the left of the last enlarged loop z,
while the loop in the fifth course would be
made by detents 42, thereby making a zigzag
row of open or lace work as the courses are

continued, such as clearly illustrated in Fig. | invention or departing from the spirit and .
15 of the drawings. ' '

The design or location

carriage the detent-actuating mechanism will
be in operative position during one-half of
the revolution of the machine-head and in-
operative during the remaining half of the
said revolution. |

While I have shown and described the par-

ticular mechanism employed by me for actu-

‘ating the detents between the needles, Ido not

wish to be limited to these exact details, as
various changes might be made in the con-
struaetion "and arrangement of these parts

without affecting the broad principles of my

scope thereof.
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Having thus described my invention, what ]

I claim, and desire to secure by Letters Pat-

-~ ent, is—

IO
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- with the ,needles and their operating mech-

30

1. In a knitting-machine, the combination
with theneedles and mechanism for operating
the same, of projecting fingers or detents

adapted to pass between certain needles at

certainintervalsand hold the thread up while
the needle in advance of it is drawing said
thread down thereby forming an enlarged or
open mesh between closely-knitted meshes,
and mechanism for operating certain detents
during the knitting of one course and differ-
ent detents during the knitting of other
courses for the purpose of changing the aline-
mentof the enlarged or open meshes, substan-
tially as described. | |

2. In a knitting-machine, the combination
with the needles and their operating mechan-
1sm, of detents arranged between the needles
at predetermined points, a cam carried by
the revolving head of the machine adjacent
to the detents, and mechanism for holding
said cam in the path of the detents on one or
more revolutions of the head and then auto-
matically releasing the same, for the purpose
substantially as described.

3. In a knitting-machine, the combination

anism, of detents arranged between the nee-
dles at predetermined points, a cam carried
by the revolving head of the machine adja-
cent to the detents, and mechanism for hold-

- Ing said cam in the path of the detents on one

35

40

45

T
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revolution of the head and releasing the same
on the next revolution for the
stantially as described.

4. The combination with the needles and
their operating mechanism, of detents ar-
ranged in series between the needles at pre-
determined points, a series of cams carried
by the revolving head of the machine, each
of said cams adapted to engage a different se-
ries of detents, and mechanism for operating
sald cams, for the purpose described.

5. The combination with the needles and
their operating mechanism, of detents ar-
ranged in series between the needles at pre-
determined points, a series of cams carried
by the revolving head of the machine, each
of said cams adapted to engage a different se-
ries of detents on each revolution of the head,
and mechanism for operating said cams al-
ternately, for the purpose described.

6. The combination with the needles and
their operating mechanism, of detents ar-
ranged in series adapted to pass between nee-
dles at predetermined points, a series of cams
carried by the revolving head of the machine,
each of said cams adapted to engage a differ-
ent series of detents, and mechanism for
throwing the said ecams into engagement with
the detents upon certain revolutions of the
head, for the purpose substantially as de-
scribed. : '

purpose sub--

697,078

7. The combination with the needles and
their operating mechanism, of detents ar-
ranged in series adapted to pass between nee-

dles at predetermined points, a series of cams

carried by the revolving head of the machine,
each of said eams adapted to engage a differ-
ent series of detents, and mechanism for
throwing the said cams into engagement with
the detents alternately upon each revolution
of the head, for the purpose substantially as
described. | |

8. The combination with the needles and
their operating mechanism, a sinker-bar bed,
a series of detentsadapted to move radiallyin
sald bed between the needles at certain inter-
vals, a revolving cam-head, a movable car-

riage supported on said cam-head, a pivoted

cam-plate carried by the carriage adjacent to

the detents, mechanism for moving the cam-

plate in the path of the detents at predeter-
mined times and releasing the same, for the
purpose substantially as deseribed.

9. The combination with the needles and
their operating mechanism, a sinker-bar bed,
a series of detents adapted to move radially
in said bed between the needles at certain in-
tervals, a revolving cam-head, a movable car-
riage supported on said cam-head, a pivoted
cam-plate carried by the carriage adjacent to
the detent, mechanism for moving the cam-
plate in the path of the detents during one
revolution of the cam-head and releasing the
same during the next revolution, for the pur-

pose substantialiy as described. |

10. The combination with the needles and
their operating mechanism, asinker-bed, a re-
volving cam-head for actuating the sinkers,
a series of detents arranged between certain
needles, a sliding carriage secured on the
cam-ring, a pivoted cam-plate carried by the

sald carriage adjacenttothe detents,a toothed

wheel mounted on said carriage having its
teeth adapted to engage the cam-plate and
throw it in the path of the detents, and means
for actuating the said toothed wheel so as to
release the cam-plate at predetermined times,
substantially as described.

11. The combination with the needles and
their operating mechanism, a sinker-bed, a re-
volving cam-head for actuating the sinkers,
a series of detents arranged between certain
needles, a sliding carriage secured on the
cam-ring, a pivoted cam-plate carried by the
said carriage ad jacent tothe detents,a toothed
wheel mounted on said carriage having its
teeth adapted to engage the cam-plate and
throw 1t in the path of the detents, and means
for actuating the said toothed wheel so as to
release the cam-plate on every other revolu-
tion of the cam-head, substantially as de-
seribed. |

12. The combination with the needles and
their operating mechanism, acam ring or head
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for operating the sinker-bars, a sinker-bar

[ bed, a series of detents adapted to pass be-
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tween certain needles, mechanism for actu-
ating the said defents in advance of the
sinker-bars, and means for rendering the de-
tent-actuating mechanisminoperative,for the
purpose described.

13. The combination with the needies and
theiroperating mechanism, acam ringor head

for operating the sinker-bars, a sinker-bar :

bed, a series of detents adapted to pass be-
tween certain needles, mechanism for actu-
ating the said detents in advance of the
sinker-bars and means for automatically ren-
dering the detent-actuating mechanism inop-
erative and again operative at predetermined
times, for the purpose described.

14. The combination with the needles and
their operating mechanism, of radially-dis-
posed detents adapted to pass between certain
needles in advance of the web-holders, mech-
anism for actuating said detents alternately,
and means for rendering the detent-actuat-
ing mechanism inoperative and operative al-
ternately during each revolution of the cam-

l

=y

head of the machine, for the purpose de-
seribed. |
15. The combination with the needles and
their operating mechanism, a sinker-bar bed,
a revolving cam-head for operating the sink-
ers, a series of detents arranged at intervals
in the sinker-bar bed, a sliding carriage se-

cured to the cam-head, a series of pivoted

cam-plates mounted on said earriage adapted
to engage certain of the detents, and means
for antomatically withdrawing the carriage
to render the cam mechanism inoperative
during a portion of each revolution of the
cam-head and resetting the same during the
remaining portion of said revolution, for the
purpose described.

30
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In witness whereof I have hereunto set my 4o

hand this 12th day of June, A. D. 1901.

GEORGE E. ELLIS.

Witnesses:
JNO. T. CROSS,
CHARLES . SPECKMAN.
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