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7o all whow it niay concern:

Be it known that we, Fraxi B, Wimomax
and Grorer L. BaLusrp, a citizen of the
United States and a subject of the King of
Great Britain, respectively, residing at Nor-
vistown, Pennsylvania, have invented cer-
tain new and useful Improvements in Pat-
tern Mechanism for Knitting-Machines, of
which the following is a specification.

Our invention relates to pattern mecha-
pism for circular knitting machines of the
type in which a pattern ratchet is employed
to operate the ‘pattern member, preferably
a wheel, said ratchet being operated at in-
tervals by a constantly reciprocating pawl,
which is controlled by a second pawlin turn
controlled by a measuring wheel operated
from.the fabric roller of the machine, the
measuring pawl reciprocating with the pat-
tern ratchiet pawl and exerting control over
the measuring wheel. - Such general type of
pattern mechanism is well known in con-
nection *with the Wildman ribber, and is
in Letters Patent of
the United States granted to I. B. Wild-
man, #613.246, November 1, 1898.

Our present invention consists in the fea-
tures and combination and arrangement of
parts hereinafter described and particularly
pointed out in ‘the appended claims.

In the accompanying drawings: Figure 1
is a front view of the pattern mechanism
emboedying our invention; Fig. 2 is a front
view of the measuring and pattern ratchet
pawls in relation to the measuring wheel;
Fig. 3 is a view similar to Jig. 2 with the
pawls moved forward part way ready to
turn the pattern ratchet wheel; Fig. 4 1s a
detail view of friction drive between the
measuring wheel and the fabric roller; Fig.
5 1is a vertical sectional view of Fig. 1 along
the shaft of the pattern mechanism; g, 6
is a front view of the pattern ratchet; Ifig.
7 shows different forms of measuring
plates. .

" In carrying out the invention, different
forms of pattern members may be employed,
but in the particular construction shown
we use a pattern wheel 1 fixed to a shaft 2
journaled in the frame at 3. This patiern
member has plates 4 fixed thereto which op-
erate a lever 5 pivoted to. the frame at 6,
<said lever operating a rod 7 vertically which
carries a tappet device or roller (not shown
but well 1wown in the Wildman machine),

which roller operates certain devices to
make changes in the knitting. .
For driving the pattern member 1 step

by step, a pattern ratchet 8 is fixed to- the

shaft 2 by a set screw 9, and this ratchet is
moved step by step by a pawl 10 pivotally
mounted on a slide 11 guided in the frame
of the machine, said slide being operated in
any suitable manner from the moving parts
of the machine, so that its reciprocations are
properly timed to the machihe’s revolutions.
This ratchet, instead of having teeth of the
usual ratchet formation -cut- therein, has
teeth of a different form from those ordi-
narily employed, and these teeth ave re-
movubly mounted. They consist of thin
plates 12 seated in transverse slots formed in
the periphery, and one side face of the
ratchet wheel, said slots exténding partly
across the ratchet wheel, each tooth having
a right angular extension 13 seated in_ a
lanteral extension of the slot. The teeth are
held in place by the heads of screws 14

. which ¢verlie them, and by removing these

serews the teeth may be removed and re-
placed, and by removing these teeth at de-
sired points the production of the pattern
can be regulated, as will be referred to more

fullv hereinafter.

The ratchet teeth 12 are of different
lengths, long ones being indicated at ¢, inter-
mediate length teeth as at b, and a short
tooth is shown at position ¢ The pattern
ratchet pawl 10 is controlled to miss contact.
with:some of these teeth by a second pawl
107, which we will term the measuring pawl.
This is pivoted on the same pin 15 to which
the pattern ratchet pawl 10 1s pivoted, these
two pawls having independént. pivotal move-
ment at times, and joint pivotal movement
at other times, these actions being secured
Dy a spring. connection between the said
pawls.  This spring connection consists of
the spring wire 16 extending around the
pivot pin 15, the upper arm of the spring
extending down beneath a pin 17 on the pat-.
tern ratchet pawl 10, while the Jower arm
of the spring wire extends over a pin I8 on
the measuring pawl 10% : :

1t will now be seen that when the pawl
10% is lifted the pawl 10 also will be lifted
through the spring wire connection, but this
conneetion wul allow the pattern ratchet
pawl te bave up and down movement inde-

pendently of the measuring pawl 10 This
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pawl codperates with a measuring wheel 19
which is loosely mounted on the shaft 2. - It
has teeth 20 performing a tivo-fold purpose;
one function of the teeth being to mesh with
a driving gear 21 on the shaft 22, which
shaft carries the card clothed fabric roller
or wheel 23. This shaft is journaled in the
frame at 24. - '
The other function of the teeth is to be en-
gaged by the measuring ratchet 10% so that
the measuring wheel will be given a step by
step forward movement and in advance of
the slow measuring movement imparted by
the drive gear.21. in order that this ‘step
by “step ‘moverent may be imparted to the
measuring' wheel in advance of the slow
measuring movement derived from the gear
21, said drive gear is operated from the
fabric roller by a slip connection, Figs. 1 and
4. For this purpose the gear 21 is not fixed
to its shaft, but its hub 25 bears against a
fiber washer 26 which, in turn, bears against
a collar 27 fixed on the shaft 22., A coil
spring 28 of conical form adjustable by a
screw 29 presses the gear so that its hub will
bear frictionally upon the washer to be
driven thereby, and thus the slow measur-
ing movement will be imparted to the meas-
uring wheel through the gear teeth. When,
‘however, the measuring pawl engages ‘the
teeth of the measuring wheel and moves it,
the gear 21 will, of course, hé turned also,
‘but its hub will slip around o the fiber
washer without affecting’ the fabric wheel,
the resistance of which will be in excess of
the resistance “existing between the fiber
‘washer and the parts in contact therewith,
The measuring pawl is designed to act only

. upon every other tooth. of the megsuring
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gear, and for this purpose alternate teeth are

- long ones to receive the thrust of the pawl.
The measuring wheel carries " measuring
. plates 33 whigch may be disposed thereon at

different points, being capable of being set
at three different positions in the instance
illustrated on the face of the plate by screws
31 and holes 32, there being one of the latter
in line radially with each tooth of the pat-
.tern ratchet. These measuring plates at pre-
determined intervals, according to their po-
sitions on the measuring whgel, come under
the measuring pawl and lift it so that in its
reciprocations it will not turn the measuring
wheel step by step forward until allowed to
do so by the plate. The lifting of the meas-

. uring pawl also lifts the pattern ratchet

6o

25

pawl so that it will miss the low tecth there-
of and so long as this pattern ratchet pawl
1s held up aud an intermediate length or
low tooth is present within the range of its
reciprocations, no wmovement will be im-
parted to the pattern ratchet and the pattern
wheel, but when in the slow measuring
movement of the measuring wheel imparted

‘thereto by the gear 21 the measuring plate’is

. measuring movement in advance of

© 1,194,684

brought from beneath the measuring pawl,
or a low notch is brought under the pawl,
this pawl will fall and allow the pattern

ratchet pawl 10 to engage the intermediate .

or low tooth of the pattern ratchet and the -

measuring pawl will be permitted to drop
into engagement with ‘the long teeth 20 of
the measuring wheel to secure a ste}) by step
that de-

rived from the gear 21. The measuring
pawl, as stated, acts against ‘the alternate
long teeth 20 in moving the measuring wheel
step by step, but not on the short teeth, its
end being too wide to pass down in the
space between a short and a long tooth.
The pattern ratchet pawl 10 acts against
the long tecth of the pattern ratchet when-
ever any of these long teeth are within its
range. When so acting the pawl 10 will
strike the long tooth toward the outer end
thereof, und its point will slide down along
the face of this tooth to the base thereof,
where it is seated in the wheel, and where
the tooth can receive the pushing force of
the pawl without liability of bending the
toota.  This lowering- of the point of the
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pattern ratchet’ pawl is allowed by the"

spring connection 16 between the two pawls,
and another effect of this yielding connec-
tion is that -while under the action just de-
scribed the measuring pawl is held down in
engagement with the edge of the measuring
plate, or in engagement with the top of the
teeth 20, the pressure, due to the yielding of
the  spring 16, is not sufficient to cause the
measuring pawl to turn the measuring wheel
by friction:l engagement. therewith, but it.
requires the engagement of the measuring
pawl with the side of the long tooth 20 to
cffect the step movement-of the measuring
wheel. . - .

The pattern ratchet 8 is provided with
teeth of three lengths, as before stated, <. e.,
long teeth which, when ‘they are within
range of the stroke of the pawl 10, will be
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engaged thereby to turn: the ratchet and -

therefore the pattern wheel. The intermedi-
ate length tooth or series of stich-teeth will
cause. the stoppage of the pattern ratchet
when one of the measuring  plates on’ the
measuring wheel engages and lifts the meas-
uring pawl 10% for the lifting of this pawl
will, through the spring 16, Iift the pattern.
ratchet pawl also above the line of move-
ment of the intermediate length teeth, and
the pattern ratchet pawl 10 therefore, in its
reciprocation, will miss the. intermediate
length tooth and the pattern ratchet and
pattern wheel will now remain at rest untit
the measuring wheel, in slow measuring
movement derived from the fabric roll and
gear 21, carrvies the measuving plate from
under the measuring pawl, allowing this to
fall, together with the pawl 10, which thus
engages the intermediate tooth of the ratchet
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and turns the same. DBoth pawls now being
down, the turning of both the pattern wheel
and the measuring wheel step by step will
now take- place umtil the next measuring
plate comes around and lifts the pawl 10%
and through it and the spring the pawl 10.
"The pattern ratchet and pattern wheel will
now remain at rest while the slow measuring
movement of the measuring wheel 1s going
on and the measuring plate is being carried
past the measuring pawl. Af this time an

intermediate length ratchet tooth is in posi-’

tion to be taken by the pawl 10 were this in
its low position. The low tooth ¢ is the
starting point of the fabric. ‘

The measuring plate shown at 33 has a
Lumber of measuring surfaces or edges with
notehes between themn with which the meas-
uring pawl may engage to compensate for
any out of time relation that may exist be-
tween the measuring wheel and the stroke of
the pawl. For instance. should the measur-
ing wheel for any reason become slightly
displaced pi1'('lunferentiully and therefore
lightly out of time, the measuring pawl
will, through the notches of the measuring
plute, bring the measuring wheel, together
with its measuring plates, back into tine, so
that all the measuring plates will then be in
proper time with the stroke of the pawl and
with the pattern ratchet wheel. The teeth
of the pattern ratchet are individually re-
movable as abuve mentioned, so that the said
teeth ean be arranged in any desired order
to make various changes in the fabric, and
this can be done without using up much ex-
tent of the ratchet’s surface or that of the
pattern wheel.

We have provided means for ope rating a
change speed drive mechanism for the knit-

ine head so that at fimes the knitting head
vl run at one speed and at fimes at another
so that plain fabric may be. made
ander high speed n ol the pattern tabric
ander n low speed.  For this purpose we
ntilize the pattert ratehet wheel 8§ andd place
thereon plares o dlecks 35 held vemovably
by sorews, Thest plates ave ffanged at 42 to
provide a track or rimway for a roller on a
Tever 26 mounted on i shaft 37 journaled in
ihe frame and connected by an arm 38, link
59, wnd bell erank 40 to a change speed
“lutel member which connects the head
throngh either u high speed gearing or a low
speed gearing with the drive shaft.

The roller or pin 41 of the lever is shifted
to cither one side or the other of the flange
v through the gates at 43, 44, the latter
gate having a cam portion 45 to direct the
pin oo roller from the outside to the inner
cide of the flange and the gate 42 will allow
the pin or roller to pass from inside to out-
cide of the flange. each shifting movement
of the lever effecting throngle the connecs
tions deseribed a change the speed of

apeed,

revolution of the head. Some of the plates
or blocks 35 are shown removed in Fig. 6
for convenience of illustration.

In Fig. 7 is shown a group of plates for
measuring adapted to be fixed to the measur-
ing wheel. The plate 23 is slotted as shown
for adjustment. It may be associated as
chown in Fig. 1 with another plate 33" fixed
to the measuring wheel, and also with a
filler plate 33" which may be set behind the
plate 33, and the plate 83" may extend partly
in back of the plate 33. By adjusting the
plate 33 the length of the conmbined measur-
ing edge formed by the plates 33 and 33’
may be increased or decreased. The filler
plate 33" also may have a measuring edge
at 53¢ and the adjustment of the plate 33
with its measuring edge will effect a length-
ening or a shortening of the measuring edge
here. '

We claim as our inventlon:—

1. In a pattern mechanism for knitting
machines and in combination, a pattern
member, a pattern ratchet for driving the
pattern member, a pawl for moving the pat-
tern ratchet, a measuring pawl connected
to the pattern ratchet pawl for controlling
its engagement at times with said pattern
ratchet, » measuring wheel having teeth with
which the measuring pawl engages, and
drive geax for the measuring wheel meshing
with the same teeth with which the measur-
ing pawl engages, substantially as described.

9. In a pattern mechanism for knitting
machines and in combination, & pattern
member, a pattern ratchet for driving the
pattern member, 2 pawl for- moving the
pattern ratchet, a mensuring pawl connected
to the pattern ratchet pawl for controlling
its engagement at tines with said pattern
ratchet, a measuring wheel having teeth
with which the mensuring pawl engages, &
drive gear for the measuring wheel meshing
with the same teeth with which the measur-
ing pawl engages. and a yielding driving
connection tor said driving gear. substan-
tially as described.

2. In combination in a pattern mechanism
for knitting machines, a pattern member, a
measuring wheel exerting control on the
pattern member, caid measuring wheel bav-
ing gear teeth, 3 neasuring pawl engaging
saidd tecth, a drive gear wheel also engag-
ing said teeth, and means for driving the
wear wheel, substantially as described.

1. In combination in a pattern mechanism
for knitting machines, a pattern member, a
measuring  wheel exerting control on the
pattern member, snid measuring wheel hav-
ing gear teeth, a m sasuring pawl engaging
anidl teeth, a drive gear wheel also engaging
gl teeth, means for driving the gear wheel
consisting of a fabric roller and a vielding
connection between the same and the drive
gear, substantially as described.
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5. In combination in a pattern reechanism
for knitting machines, a pattern member,
means for operating the sawe, a meusuring
wheel exerting control on said operating
means. atd wheel having oo and short
gear teets, a pavl engaeing the long teeth
to operate the wheel step by step, and o gear
wheel meshing with the long and short gear
tecth to give the wheel a slow measuring
mevenient, substantinlly as deseribed.

6. In combination in a pattern mechanism
for knitting machines, a pattern wember,
nieans for operating the same, a measur-
g wheel exerting control on said operat-
g means, a pawl for opernting the meas-
uring wheel step by step, a gear for Qiv-
g stow movement to the measuring wheel
and meshing diveetly therewith, a fabric
roller, a shaft carrying the same, said gear
being mounted divectly on =aid fabric roller
shaft, a friction drive connection between
the shaft and gear. and an adjustable spring
for varying the frictional contact, substan-
tially as desertbed.

7. In combination & pattern member; a
pattern ratchet connected thereto, a pawl
for operating the pattern ratehet, 2 meas-
uring wheel. o pawl for operating the said
wheel step by step, and a spving counection
Letween the pawls Jifting the patternratehet
pawl when the measuring pawl is lifted
and permitting the patern vutchet pawl to
have movener t about ws pivot independent
of the miensuring pawl; substantially as de-
scribed.

8 In combinution in a puattern mecha-
nism for hnitting machines, o pattern wemn-
ber, means for operating the same, includ-
Ing a pawi and vatehet. a ueasuring wheel,
a pauwi for operating the measiving
plates on the weasiring wheel {or Iifting
the mieasuring paw! out of operation. and a
Cross spring wive conneeting the iwo pawls
to N the rateliet pawl when the measiring
pawl s Bifted. wnd to allow the ratehet pawl

wheel,

1,194,584

to move downwardly independently of the
measuring pawl, substantiallv as described.

9. Incombinution s pattern wheel, s vatehet
havingteeth inthe form of thin bia s, a paw]
to engage said teeth, a measuring wheel, o
mensuring pawl, measuring plates on anens-
wring wheel o Tift the measuring pawl. and
a spring connection between the fwo puwls
to Iift the ratchet pawl when the measuring
pawl is lifted, and to allow the rat hiet pawl
to shide down along the face of ivs tooth
to engage the lower portion of said twoth
tarning the ratehet, said sliding movennt
being independent of any downward reuve-
ment of the measuring pawl, substaniially
as desceribed.

10. In combination a pattern wheel. a
pawl and ratchet mechanism for opecuiing
the same, a series of plates removably se-
cured to said ratchet mechanism, said plates
haviug track portions and ceftain of the
plates having gates, said plates being inice-
chiangeable so that the gate: way be (o oted
at different poicts aboni the rateliot, vnd o
change speed lever contiolled by
plates. substandally as described.

1L In combiuation i a pattern iaecha-
nism for kiitting machines, o change speed
lever. w rotary meniber carrving a series of
interchangeable plates forming n track for
sald change spedd lever, said track having
gates at intervals to chunge the position of
the lever and thereby effect chinnge of
speedt. the said gates being adjustable to
ditferent points about the votary member by
interchanging the plates, substantially as
described.

In testimony wheveof, we affix onr sioni-
tures In presence of two witvesses.

FPRANK B, WILDMAN,
GEORGE L. BALLARD.

A«;;i‘i

Witnesses
Cory T. Frurow,
Owen Bavnann,
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