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o alt whom it may concern: _
" Be it known that I, Harry - A. House-
MAN, a citizen of the United States, resid-
ing at Philadelphia, county of Philadelphia,
and State of Pennsylvania, have invented a
new and useful Tmprovement in Circular-

Knitting-Machine Mechanism for Control-

ling Yarn in Plating, of which the fol-
ing is a full, clear, and exact description,
réferencé being had to the accompanying
drawings, which form a part of this specifi-

~ catlon.
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"In the manufacture of hosiery the knit-.

ting of plated stockings is well known. It

is also well known that the plating effect:

can be produced by causing two threads to

. be fed to the needles side by side. This ig

usually accomplished by providing a yarn
arvierwvith two holes, one back of the other,
through which the two threads are delivered
to the needles. Tt is nunecessary to explain
precisely the reasons why the introduction
of the threads to the needles in this manner
produces the plated effect, the fact being
well known in the art and a comprehension
of the theory of the operation being unneces-
sary to an understanding of my invention.

Dificulties ave encountered in practicall
operating machines to successfuly produce
the plated work. At the end of the transfer
operation, and at the ‘start of the tubular
faliie in the making of the next stocking,
the varn must be properly guided to the
needles.. To this end the yarn should be in-
troduced to the needles at such an angle to
the periphery of the needle bank as to be
more or less nearly tangential thereto. 1If,
however. the two threads which ave to be
delivered to the needles side by side be ini-
tially fed to the needles in that relation,
there is danger that the outside thread will

not properly engage the needles. If, on the

contrary, the outside thread is so fed to the
needles as to insure its proper engagement
therewith, it is difficult to actually direct it
to the needles outside the other thread, or
sufliciently far outside the other thread to
insure the production in the finished fabrié
of the desired plating effect. Notwithstand-
ing these difficulties, the ordinary expedient
is-an attempt at a compromise whereby the
ontside yarn will be sufliciently far in to in-
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sure engagement with the needles and suffi-
ciently far out to insure its proper cobpera-
tion’ with the yarn to produce the plated
effect. The result is unsatisfactory and un-
certain. Efforts have been made t6 over-
come the difficulty in other ways. Thus it

“has been proposed, at ths beginning of the

needle-threading operation, to press out the
needles toward the yarn carrier, but it is
obvious that this imposes a strain on the
needles that tends to permanently distort

- them and at the least to shorfen their life.

In my invention, the desired result is ef-
fected by means, independent of the needles,
whereby the outside yarn, in the needle-
threading operation, is delivered to the
needles sufficiently far in to absolutely in-
sure its proper engagement therewith and
preferably at the same angle at which . the
other varn is so guided to the needles,
while immediately. thereafter, the direction
of delivery of thé yarn to the needlesig
changed so that it passes to the needles,
throughout the remaiunder of the knitting
operation, as far outside the other yarn as
is desirable to enable the plating operation

. to be successfuly carvied out with absolute
i certainty.
“accomplished by providing a varnsguide or
< deflector which may be moved toward and

More specifically, the regult is

from the needles and which, while prefer-
ably having no effect upon the inside varn
will shitt the angle of the outside varn rela-
tively to the periphery of the hack of needles
sa as to eause the varn to be initially deliv-
ered to the needles at the angle best adapted
to insure proper engagement therewith and
to thereafter be delivered to the needles as
fur outside the other yarn as may be de-
sired. 1 prefer to utilize, as such varn guide
or deflector, the needle-lateh guard, but to

reconstruct the same in such manner that it

will he movable and will operate to so guide
or deflect the varn. I have also arranged
this device, whether it be the lateh guard or
a special device performing solely the yarn
guiding function, so that it will be operated
automatically at the proper time and to this
end have associated and connected it with
the ordinary stitch cam so that it will be
operated thereby or in unison therewith.

A fuller understanding of the invention

;
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will be had by refersnce to the accompany-.

ing drawings, in conneetion with the de-
scription thereof, and in which— ‘
Tigure 1 shows the knitting head of a
5 circular Inifting machine, principally” in
cross sechisn, with my invention appiied
thevefo. Fig. 2 is a partial plan view in
section on line 2--2 of Fig. 1. Fig. 3isa
sectional view on line 3—38 of Fig. 2.
4 i3 o partial plan view of the lop
me and parts connected therswith. Fig.
5 i a view similar fo Fig. 4, on a larger
seale with pavts in o different relative posi-
on. Hig. & i8 a front view of the portion
15 of the top frame shown in Fig. 5. '
The mechanism
head consists, briefly, of the neadle cylinder
@, votatably mounted in a base & secured, to
the frame ¢ of the machine. Upcn base b is

(]
o

with, which is given & predetermined step
by step motion by a pattern chain not
shown. e ) ,

The top frame ¢, pivotally supported at 7,
carries thread carriers g, which, as shown,
are in the active position, and may be raised
out of getion, there usually being but one

25

thread carrier active at & time. The thread
86 s are actuated by mechanism not

28 1t bears no relation o the pr
fiﬁ <

invention. They & d either active or
“inaktive by spring sed detént arms &,
g, 1

35 Enitting cams 4 in

the rotation of the needle eylinder, fo raise
and lower them in the well known operation
‘of knitting & tubular fabrie. v

In the manufacturs of half-hose, o which

40 my invention is particularly applicable] at

the beginning of the operation the needles.

must be leveled, 4. ¢, the entire circular sel
of needles must be brought to the same hori-
zontsl level. This is for the purpose of ad-
mitting of the fransfer therete of an al-
ready-formed tubular elastic portion known
as the rib fop. In order to thus level all the
needles it iz nscessary to render the be-
fore mentionad knitting cams inopevative.
These eams ¢ arve carried by radiaily mov-
able slides %, which normally hold the
in operative position by means of spri
A double bell-crank
-alined azes o in ths

[ayd
Per)

hed &, serves to with.

o
@

fuily set forth and described in my applics-
tion, Berial No. 51,939, filed Septembser 22,
1915.  As shown, the upstanding arms of
the bell crank lever bear against the inner
gides of turied down flanges on the oules
side of slides 2, v he

passaee Hh
cam disk

60

constituting the knitting’

alse mounted a rotatable cam disk d, below”
the needie cylinder and conceniric there-

“which threads «, ¥ as

“moved back farther than is

lever m, turnsble om

draw slides % and cams ¢ out of action, as

r A
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to underride rod o, thereby raising it and
tilting the ‘bell crank lever, which in turn

“withdraws the kuitting cams as desired.

In koitling plated stockings, that is,
stockings in. which two threads are knitted
simultaneously, it is necessary, as hereinbe-
fore stated, to feed the threads to the nee-
dles in such s way that they lie side by side:
T5 is necessary to accomplish this positively

.in order that one of the threads shall appear

continuously upoen the outside of the stock-
ing and the other wpon the inside. The
threads @, ¥ are brought from the cops (not
shown) through éyes ¢, and are threaded
ghrough two holes in one of the yarn fingers
or carriers, in an old and well known man:
ner. From the yarn carriers .the threads
pass over the edge of a recess in the ring-
shaped element called the latch guard, di-
rectly to the needles. In order to accom-
plish the result desired I have taken s sec-
tion of the laich guard and made it as a

‘separate and movable piece 7, pivoted at s to

frame ¢, and therefore movable back out of
the circular inmer line of said frame, ds
shown in Fig. 5, and performing the func-
tion of a yarn guids or defiector. I have
also so constructed and arranged this ysrn

guide that it carries st its outer end a raised,

portion ferming a shoulder or corner #, iy
guided and defiected
in their passage from the yarn carriers to
the needles. As shown in IMg. 4, when the
varn guide » ig-in its forward position, 4. .
right against the needies, both threads s and
% pass together around shoulder ¢, and it is
necessary to start the operation with the
guide 7 an this position in order to.properly
thread the needles. After siz or eight nee-
dles have thus caught the thread, the yain
guide » may be moved back into the position
shown in Fig. 5. For purposes of clearness
the yarn guide is shown as having been
ordinarily ¢

5]

sirable in practice, » receding movemer
about one sixteenth of an inch at the point

L

of the corner # being -usually sufiicient
free one of the threads ¢ from said cow
but nob the other thread, thus separat
the threads at his poing and insuring |
deliverance to the needles side by side as
degired. - . '

"The retraction of the yarn guide does
affect its efficiency as a latch gudrd,
though it does not hold the latches of

nos
for
the

¢

78

85

I
=

needles wide open, it still prevents any pos- .

gibility of their closing. The yarn guide
has a0 operating arm % by which it is
opened and closed in the following manner:
vertical rod v is slidably mounted in
brackeis w attached to a fixed part of the
achine.  Hod o carries a conical carm head
nosition to act upon an arm v of the yarn
; o 7, 50 thad by ralsing rod o, agm w may
bg moved o close the said guide, and by low-

bt
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the needlés, as shown in Fig. 4.
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ering rod v; arm %, by means of spring 7,

moves said guide into its open position. A
pin 8, ployccfmo from the top frame serves
as a stop to prevent the
in against the .needles, and an ad]ustm(r
serew 9 serves to limit its outward motion,
the extent of which may be adjusted as de-
sired. Rod # rests upon one end of a lever
10, pivoted at 11 to a ﬁ\ed part, and. carry-
ing a cam 12, which may be made to under-
ride and raise rod @ when desived. The
other end of lever 10 has a hole through
which projects a pin 18 carried by one of
the slides 2. By this. arrangement -when
slides 2t are moved outward to vwithdraw the
knitting cams and allow the leveling of the
needles at the beginning of a sfor'l\ln(r le-
ver 10 is thereby tmned and cam 12 raises

rod, », which in “turn eauses arm # to move -

in the yarn guide 7, so that the threads are
subsequcntly insured a correct deliver v to
After the
needles ave leveled and the machine stopped,
and the machine is again started, the last de-
seribed position of the yarn guide is main-
tained only momwtarﬂy while cam p upon
the cam disk is moving beneath rod o. As
soon as this passes, springs 7 bring the knit-
ting cams into action again. At the same
time lever 10 is m()ved to free rod » from
cam 12 and spring 7 is allowed to pull arm
n over to the 1(1]11%111" screw 9. This re-
tracts the yarn guide and the knitting of the
stocking proceeds with the two threads @,
Y deh\'olod to the needles side by side. as
indicated in Fig. 5, forming the plated effect
required. '
It will be understood that the plating
work may.be applied to a stocking through-
out any part of its length and that, for this
reason, the addifional varn regiired to pro-
duce the desired effect may be introduced
to the needles, at any point from a separate
varn finger. My invention permits of the
certain introduction of the thread to the

needles at- any point, althoueh it will be
nnderstood that it may be often impracti-

wble to antomatieally operate it from: the
stiteh cams, and my invention is therefore
not limited to such mode of operation. It
WJH also be understood that the invention
is applicable to any situation where it is
desirable or necessary to at intervalg intro-

“duce a thread to the needles but to normally

ot
<

60

cause it to be fed thereto at a substantially
greater angle to the tangent of the circle of
needles than is desiral )Ie to effeet with cer-
tainty the initial engagement of the. thread
with the needles.

Having now fully described my inven-
tion. what T elaim and desive to protect by

'Lotims Puatent is:

In a circular knitting machine, the
(-nmbnmhon with the n(ac,(ﬂcs, of a yarn car-
rier, a pivotally mounted deflector extend-

guide being thrown

a

ing in the direction of the circumference of

'the needle bank along and outside and in

close proximity to the ‘needles, and adapt-
ed to engage the yarn in its passage to the
needles; sald deflector being movable on its
pivot to catse its free end to move inward
toward the needles and thereby move the
varn into such an angle to said circumfer-
ence as to insure its proper engagement with

a series of needles, and means 1ndependent y

of the yarn carrier to swing the. free énd of
the deﬂpctor outward away irom the needles.

2. In a circular knitting machine, the
combnmtlon with the needles, of a yarn car-
rier, 'a pivotally mounted deflector extend-
ing in the direction of the circumference .of
the needle bank and along and outside and
in close proximity te the needles, said .de-
flector having a shouldered portion adapted,
when the yarn carrier is in operative posi-
tion, to engage a yaru 'in its passage to the
needlm, uud deflector being movable on its
pivot to cause its shouldered portion to
deflect. the yarn into stich .an angle to said

“eircumference as to-insure its proper engage-

ment with a series of necdles, and means in-
tlependent of the yarn carrier to actuate the
deflector.

3. In a cireular kmttmw machine, the
combination with the neulles, of a yarn car-
rier movable into and ont of feeding posi-
tion, . a deflector extending outside a part
of the periphery of the mullu bank -and’
pivoted at one side of the yarn carrier on a
vertical axis, said doﬂector having on the
other side of the yarn earrvier an upwardly
turned portion adav)ted to engage the yarn
between the ecarvier and thv neodlos. and

-means to swing the deflector on its pivot to

wise its uphuncl end to move toward the
nwdhxs and thereby deflect the yarn into

pubmon to insure its engagement w 1th a1 se-
ries of needles.

4. In a cirenlar  knitting m.uhme the
combmation with the noodlos of a varn car-
rier movahle into and ont of operative posi-
tion, and a deflector interposed between the
varn earrier and -the needles and so posi-
tioned as to continuously engage and deflect
a yarn fed by the carrier whllo the latter is
i operative position, and means to move
the deflector independently of the yarn ear-
rier to vary the angle at which the varn
is 1ed to the hooks of a series of needles.

Tn a eivenlar knitting machine,
cmul)m ation with the novdles of a
rier movable into and out of operative posi-
tion, a latech guarding member adapted to-
engage the yarn between the carrier and the
needles, and me: ans to move said member to
deflect the varn in its passage from the car-
rier to the needles and thereby insure its
])mpor engagement therewith. '

In a circular knitting machine, the
cr)mblmuon with the needlvs, of a yarn

the
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carrier, a pivoted yarn guide movable intc
and out of position to direct the thread pass-
ing from the yarn carrier inte positien to
ingure its engagement with the needies, a
vertically movable rod adapted to operate
the yarn guide, a pivoted lever adapted to
operate the rod, a kuitting cam adapted to
cperate the lever; and pattern mechanism
governing the operation of the knitting cam.

7. In 'a circular knitting machine, the
combination with the needles, of the yarn
carrier, a pivoted latch guard movable into
and out of position to direct the thread pass-
ing from the yarn carrier into and out of
position to insure its engagement with the
needles, a vertically movable rod adapted to

" move the latch guard in one direction, a

25

30

40

686G

o
52

_needles.

spring adapted to move the latch guard in
the other direction, a pivoted lever adapted
to lLift the rod, a knitting cam adapted to
swing the lever on its pivot in one direction,
a spring adapted to return the lever, and
pattern mechanism governing the operation
of the knitting cam. :

8. Tu a circular knitting machine, the
combination with the needles, of means to
deliver to the needles a plurality of threads
side by side in the proper relation to pro-
duce a plating effect, and other means, mov-
able relatively to the needles and the thread
delivery means, to temporarily defiect the
outside thread toward a position fanger ia
o the direction of the extension of ‘the
needle bank when the hooks of the needles
descend into thread engaging position.

9. Tn a circular knitting machine, the
combination with the needles, of means to

deliver to the needles a-plurality of threads.
_gide by side, and other means movable rela-

fively to the needles to temporarily cause
said threads in their passage to the needies
to be fed to a series of needies at the same
angle, thereby insuring their proper en-
gagement with the needles at the beginning
of the knitting operation.

10. In & circular knitting machine, the
combination with the needles, of yarn de-
; means movable into and oub of of
itior and adapted fo simultaneon

the needles’a plurality of

e doflector arranged in proximity to the
needles and adapled to engage one of the

threads fed from the yarn deliveby mesns
“when the latter is in operaiive position, gaid

- deflector being movable independenily of
* the yarn delivery means to change the angle

of feed of said thread to the needles, thereby

allowing said thread to be initially delivered
to the needles at an angle different from that
at which it subsequently passes to the

11, In a circular knitting machine, the
combination with the needles, of & varn car-
rier adapted to be moved into feeding posi-
tion snd cause & plurality of thyeads to be

R :
threads,

1,204,345

fed to the needles side by sidé, a’ deﬁebtdr

arranged in proximity to the nesdles and
adapted to engage the thread normally as-

suming the outside position and deflect it
to insure its proper engagement with the

70

hooks of a series of needles, and means to

withdvraw the deflector from ‘its operative
sosition while the yarn carrier remains
in feeding position, thereby allowing the
threads to be fed to the needles in their nor-
mal side by side relation.

19. In a circular knitting machine, the
combination with the mneedles, of a yarm
carvier adapted to be moved into feeding po-
sition and cause a nlurality of threads to
be fed to the needles side by side, a de-
flector arranged in proximity to the needles
and adapted to erigage both threads between .
the yarn carrier and the needles and so
deflect them as to insure their proper en-
gngement with the hooks of & series of
needles, and means to withdraw the de-
flector from its operative position while the
yarn carrier remains in feeding position,
thereby allowing the threads to be fed to
the needles in their normal side by side
relation.

75

56

85

20

18. In a circular knitting machine, the -

combination with the needles, of yarn car-
rying means adapted to carry a plurality
of threads and adapted to be moved into
and out of feeding position and when in the

95

feeding position to canse said threads to be -

Sl to the needles side by side, a movable
deflector interposed between the yarn car-
rving means and the needles and movable
toward the needles into position to deflect
the ontside varn as it travels toward the
needles into position to insure its proper
engagement with a series of needles, the
stitch cams, psttern mechanism governing
the movemens of the stitch cams into and out
of normal operative relation’ with the
needles, and mechanism controlled by the
stiteh ¢ and adapted to govern the pesi-
ton o o geflector.
14, I a cirenlar knitting machine, $he’

binsti ith the peedles, of o yarn car-
holes therein, one behind
¢ which two threads srs
tively pass on their way
- ine needles, szid yarn carrier being mov-
jnto and out of feeding posibion, 2
defiector interposed between the carrier and
the needles and adapted to be moved into
position to deflect the thread from the Tear
hole as it travels toward the needles into
needle engaging velation with a series of
needles, and means independent of the yarn
corvior to retract the deflector, after said
engagement is effected, into position to allow
the two threads to thereafter pass to the
needles side by side to produce a plating
effect. ;

15. In @ circular knitting machine, the

104

105

110

i3

120

125

130



1,202,445 5

combination with the needies, of a yarn car- insure its initial engagement therewith, said
rier adapted to be moved into feeding posi- .latch guard being retractable to permif; the 10
tion and cause a plurality of threads to be threads to assume said side by side relation
fed to the needles side by side, a latch during the subsequent knitting operation.
guarding member, and means to rhove said  Tn JSestimony of which invention, I have
member to deflect the thread adapted to herennto set my hand, at Philadelphia, on
assume the outside position on its passage this Tth day of April, 1816,

from the carrier to the needles and thereby ' HARRY A. HOUSEMAN,



