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UNITED STATES

PaTENT OFFICE.

JOIIN WATERFIELD OF LONDON ENGLAND, ASSIGNOR OF T\/VO THIRDS TO

WILLIAM

;)ADCOCK AND HENRY BALDWIN EDWARDS, OF SAME PLACE.

KN_ITTING-MACHINE.

SPECIFICATION forming part Of Letters Patent No. 627 786, dated June 27, 1899,
ﬁppheetmn filed June 28 1898, Rerial No. 684,636, (No model.)

To all whom it may concerm:
Be it known that I, JOEHN W ATERFIELD, a

citizen of the United States of America, resid-

ing at London, England,haveinvented certain

5 new and- useful Impmvements in Knitting-
‘Machines, of which the following is a spec1ﬁ-
cation.

This invention has reference more particu-

larly to knitting-machines of the kind known

10 as “kmttmﬂ'-loems ” for produemﬂ* fabrics
analogous to woven fabrics.

The main object of the said invention is to

provide a machine of a simple and reliable | S

character which shall be capable of produc-

15 ing a very great variety of fabries, including
cloths resemblmﬂ‘ the Well-knewn dla,ﬂ'onals
One 1mp01tant point of this 1nvent1on con-

sists in so constructing the machine or loom:

as to cause the loops of the knitting-thread
25 to miss or skip certain of the warp-threads,

so that, for example, if a diagonal cloth be

1equ11ed the loops in one row are produced

between alternate warp-threads, while those

‘in the next row are produced betv» een 1nte1-
2t vening threads.

A further 1mpo1tant feature of the inven-

tion consists in constructing the machine

somewhatafter the manner of a circular-knit-
ting machine and in such a way that both |
30 sets of weft-threads remain stationary and

only the warp-threads revolve.

A convenient means for obtaining the de-._

sired distribution of the loops is t0 provide
the needles with butts of different sizes and

35 to arrange certain of the cams for operating | i
the needles so as to miss the shorter butts,:

and thus produce the variation in stitch.:
Referring to the drawings, Kigure 1 is an
elevation of so much of the new circular-knit-

40 ting machine orloom asis necessary to explain

the invention. Figs. 2, 3,and 4 are plans of

certain portions of the machine hereinafter

referred to. Tig. 5 is an enlarged section on
the line « «, Flt, 3, showing the construction

45 of that part of the machme in which the knit-
ting is actually effected. Fig. 6 shows a de-
Velepment of one portion of the cylinder
which carries the cams for ~operating the

- needles. Fig.7shows, dmﬂ'rammetleally, the

-50 order in wh1eh the needles are arranged to
I‘w 818 a. |

suit the cams shown in I‘m 6.

| 11 shows one of the warp-guides.

e —— | e = —p—

’detell section on the line v v, Fig: 4, show= .

ing a portion of the machine heremafter re-
ferred to. Fig. 9 shows a convenient device
for actuating the roller on which the fabric 55
is wound. Fw‘ 10 shows one of the needles
whichare empleyed in thesaid machine. Kig.
Fig. 12 is
an enlarged view or draft of one of the fab-
rics made according to this invention. 60

The body of the md,ehme is supported on
legs A and comprises a lower platform B,
bmlt up of eoncentric rings, as shown in I‘w

, and to the inner or sta,tlena,ry ring k' of
which the said legs A are connected. 65

C Careu prw‘hts extending from this sta-
tlenary part and carrying an upper annu-

lar platform D, which suppmts the knitting

mechanism.

" E E are side bars or uprights for carrying 7o
the upper bobbins and thread-guides. These
side bars are bent or erenked as at K, in
order to permit of the warp- rollers herem-

after described revolving freely within them.

- The knitting meehambm proper comprises 75
a needle-cy lmder a, arranged to revolve with-
in a stetmnary cam- eylmder b, which rests
upon or is formed integrally with the upper

-pl&tform D. - t

¢ ¢ are the needles which are of the ordi- 8o

nary latched kind a,nd are carried in tricks or

grooves in the ubual way. They are secured
in their holders ¢’ by means of solder or oth-
erwise, and their lower ends are each bent to

form a heel ¢2, which takes into a correspond- 35

ing recess in the holder.

e ¢t, Fig. 7,-are respectively the Wlde and
narrow butts W1t]:1 which the needle-holders
are provided near their upper and lower ends.

" d d' are the cams which raise the needles go
into their highest position and are hereinaf-
ter termed c lifting-cams.” Of these cams
those marked d are considerably thicker than
those marked d’, the purpose of this'being to
obtain the var ied distribution of the loops in 95
the manner above referred fo.

e eare cams which are of the same thickness
as the cams d and move the needles down-
ward after they have been raised by the lift-
IDW-C&HIS

Both kinds of cams consist ef mtemha,nﬂ'e-
able triangular blocks secured to the eam-cyl—

- I0O0
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inder by screws and are so arranged that a
cam groove or path 1 is formed between them
for the butts of the needles to enter. -

The points of the cams ¢ are shaped as at
e to enable the butts of the needles to pass
them more easily. The points d* of the cams
d d' are also removed to prevent the needles
being thrown too high.

The revolution of the needle-cylinder car-
ries the needles past the cams in the direc-
tion of the arrow, Fig, 6, with the result that
while the thick llftln o-cams d act on both the
wide and the narrow butts ¢® ¢t the thin cams
d' only act on the wide butts c2.

g are the warp-threads, which are wound

upon warp beams or rollers 2 and are led to
the warp-guides 2 over a cover-plate d’, sup-

ported on short pillars 0%, fixed to the upper

platform D.

The warp-beams /: are mounted i in brackets
h', secured to a ring %, which is provided with
teeth on i1ts under vide and forms the outer
part of the lower platform B. This latter is
built up of three concentric rings & ' &2, Fig.
8, the second, k', of which is stationar Y, while
the outer and inner ones revolve with the
needle-cylinder, so that the warp- beame also
travel around therewith.

To prevent the warp-threads beeommﬂ en-
tangled, they are passed through notehee in
the edge of a loose ring or band g', which is
connected with thering ¥ by light metal strips
(not shown) or otherwise, so as to revolve
therewith.

The warp-guides are arranged approxi-
mately at right anglés to the needlesin radial
tricks or grooves 7' in a revolving flat ring 4%,
situated above the cam-cylinder. The said
guides are provided with butts 73, which pro-
ject into a cam-groove b° (see Figs. 3 and 5)
on the under side of the cover-plate b’, so that
as they travel around they are moved longi-
tudinally in and out by the cam-groove. At
the same time they receive a rising-and-fall-
ing motion, which is due to an melmed por-
tion 7* on each guide working in and out of
the tricks or grooves, the meuths of which
latter are partially closed by a circular band
or strip 7°, secured inside the ring 3. The
purpose of the rising movement of the warp-
guides 18 to enable their points to clear
the tops of the filling-guides as they travel
around, whereas the purpose of the falling
movement 18 to cause the warp-thread to rest
solid or direct on the top of the needle-cylin-
der at the moment the loop is being made.
This is an important feature, because if the
guide were kept always raised the warp-
threads would be inclined when the loops

were formed,and consequently theloops would

be of different sizes, according to the tension
on the thread, and the cloth would ha,ve an
uneven appearance.

[ are the filling-threads, which are carried
by bobbins /', mounted on brackets X on the
stationary inner part or ring %’ of the lower

platform. IFrom the bobbins the filling- |

*r

!
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| threads are conducted upward by guides 2

and delivered just below the points of the
warp-guides. These guides [* are secured
outside the cam-cylinderopposite those places
where the needles descend to their lowest po-
sitions. The filling-threads are drawn from
the guides {* by the revolution of the needle-

cylinder and the war p-threads and are caused

to stretch themselves across the outside of
these latter threads.

m are the knitting -threads, which corre-
spond in number to the filling-threads. They
are wound upon bobbins m/', supported on a
ring m? and are conducted to the guides m?,
in the manner shown in Fig. 1, through eyes
m* on rings m® The guides m3 serve to de-
liver them at the points where the needles
complete their upward movements, so that
when the said needles descend they knit the
threads into the fabric. It will be seen from
Fig. 5 that the said knitting-threads are de-
livered onto the opposite side of the warp-
threads to that on which the filling-threads

70
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are delivered; but by the knitting eperetlen |

their loops are caused to pass throufrh the
fabriec and around the filling-threads, sotying
the latter in place.

The needles and thread-guides codperate
in the following manner: When the needles
rise into their highest position, as indicated in
dotted lines, Kig. 5, the warp-guides are thrust
in between them, and as they revolve the knit-
ting-threads are drawn from the guides m?
and are stretched along the upper sides of
the warp-threads below the hooks of the nee-
dles, the needle-latches being at this time
open. Previously,however,thefilling-threads
were drawn . from their guides along the un-
der sides of the warp- thr eads, SO that as the

needlesascended the said ﬁllmg threads were .

situated between the backs of the needles
and the warp-threads. When, therefore, the
needles descend, they draw the knitting-
thread down inloopsacrossthe filling-threads,
so that the latter are firmly locked in posi-
tion against the warp-threads. A little be-
fore the needles descend the warp-guides re-
tire and pass clear of the filling-guides as
they travel around with the needles It will
be seen from Figs. 3 and 6 that the warp-
guides 2 and the needles ¢ are caused by the
shapes of their operating-cams to follow a

regular wave-like path as they travel ar ound

the machine.
With the arrangement of cams end needles

shown in Figs. 6 end 7 the operations are as

follows: On ] passing the cams d' the first and
second needles (eountmﬂ' from the left, F'ig.7)
rise and descend, forming a loop, while t_he
third needle remains idle, as the cams d’ be-
ing thin do not project far enough to engage
the short butts of the third needle.
ing the next cam—viz.,d in the bottom row—
the second and third needles operate, as this
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cam is a thickone and engages both the wide

butts ¢® and the narrow butts ¢:t. Atthesame

time the first needle remains idle, as there




10

‘but the second one remains idle.
rious operations are repeated continuously:

62‘7,"786 _ I 3

is no eam in the upper row to enﬂ'we its butt
c®. In the next stage there is a thick cam d

in the upper row, but none in the bottom row.

Hence the first and third needles are operated;
These va-

as the needles travel around, there being as
many sets of cams as there are knitting and
filling threads. The relative positions of the

guides m® and ? of these latter threads can

“be clearly seen in Fig. 6, as can also the

path followed by the pOIIltS of the needle c,
which is indicated by the dotted lines. The
fabric as produced is drawn down through
the needle-cylinder o by means of tenelon-

rollers n, mounted in brackets k2, secured

20

25

30

35

revolves with the tension- rollers.
roller may be operated in any convenient

to the 1eV01V1n0' ring %£* and the needl_e -¢yl-
inder, so that the said tension-roilers are car-
ried around with the latter. These rollers

‘may be operated in any convenient manner.

The finished fabric is finally wound upon a
roller 7, carried by a pair of brackets s, ex-

tending down from the inner revolving rmﬂ'

i2 of the lower platform, so that the roller q
The said

manner—say, for example, by the device

shown in Fig. 10, wherein a pawl s’ on a ver-

tical shdmcr rod s* is adapted to act on a
ratchet- wheel » on the roller-Spmdle The
necessary movement of the rod s*is produced
by a pair of cams s° Iig. 4, situated oppo-
site one another on the under side of the sta-
tionary platform-ring &'. These cams act on
a roller s* on the upper end of the rod s° and
depress the latter, after which a spring s°

- tends to raise it into its highest posztlon again

40

.50

95

'with a pinion 7' on the shaft 7.

and at the same time causes the pawl s’ to ro-
tate the ratchet-wheel 7', backward rotation
of the said ratchet-wheel bemﬂ* prevented by
a, re‘rammn'-pdwl s*. Owing to this arrange-
mentundue strain on the fabrle can be evmd-
ed by regulating the tension of the spring so

that it will not be strong enough to operate

the pawl and ratchet if the fabric be already

tight.
The various revolving parts of the maehme-

are driven from a main shaft £ in the follow-
ing manner: The ring £, carrying the warp-
beams, is provided with teeth k%, which gear
The needle-
cylinder ¢ and the ring 2%, ea,rrymn* the warp-
ounides, are provided W1th teeth @’ and 2°, re-

.epectwely which enn*a,ge a pair of pinions %

on a vertical spindle ¢/, in gear with a spin-

~dle w?, driven by bevel- O'ea,r "# from the main

60

shaft t, which 1s itself aetueted by means of
a belt and fast and loose pulleys?°. A spring-
actuated fork #* may be provided to enable
the belt to be thrown onto the loose pulley

instantly, if necessary. A hand-wheel £ is

arranged at the extremity of the main shatt
to enable the machine to be rotated by hand
when necessary—as, for instance, if 1t be re-
quired to take out a needle or a warp-guide.

latter operations without it being necessary
to take the machine to pieces. 'To this end,
for the purpose of taking out the warp-guides,
the cover-plate b’ is fitted with a removable
fillet b3, let into it flush and held in position
by a serew b% This fillet serves to close an

aperture in the cover-plate, which opens into

the cam-groove b°. Consequently when the
fillet 1s removed the warp-guides lying under
the same can be taken hold of with a suitable
tool and removed one by one. Similarly, the
wall of the cam-cylinder has a vertical slot

or opening b° beneath the fillet 6° through
which access can be had to the needles in the

needle-cylinder. The confinuity of the cam-
grooves is, however, preserved by small studs

-b‘-" which are 1nserted in the slot % and act

as bridging-pieces.

Referring now to IKig. 12, thls shows the |

ar ranﬂement of the various threads and loops
in the finished diagonal fabrie, g being, as
before, the eerp-threa,ds, [ the filling weft-
nhre&ds, and m the knitting weft- threads
Up to the present it has not been possible
to produce diagonal patterns in knitted fab-
rics; but according to the present invention

-this result is obtained by arranging the loops
of the knitting weft-threads m so that those

in one row alternate or break joint with those
in the adjacent rows, as shown more clearly
in the back view in Fig. 14. This can be
readily done by the means hereinbefore de-
scribed;, whereby certain of the needles are
caused to miss a loop while the others are ris-
ing and falling and are forming loops. In
praetme the Weft threads lie close together in
the fabric: but in the drawings they are sepa-
rated somewhat for the sake of clearness. It
should be understood, however, that a ma-
chine of the kind herein referred tois not re-
stricted to any particular pattern of cloth, as

75

3o -

90
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such pattern is simply a questionof the par-

ticular arrangement of the cams and needles.

The machine can therefore be employed for

producingall the ordinary patterns that have
been us ua,lly produced on the so-called ‘““knit-
ting-looms;” but in addition it can also be
employed for producing diagonalsin the ma,n-
ner deseribed.

Having now described my said invention, I
claim—

1. In a knitting-loom, the eombmatlon of a
needle-cylinder and means for revolving 1t, a

circular series of needles, a stafionary cam-
eylinder inside which said needles travel,
radially-arranged warp-guidesrevolving with
said needles, and means for operating said
warp-g mdes, substantially as deseribed.

2. In a knitting-loom, the combination of a

needle-cylinder and means for revolving it, a
stationary cam-

circular series of needles, a
cylinder inside which said needles travel,

“warp-guides revolving with said needles, and'

means for operatmfr saad cuides and for op-
erating certain of the needles independently

Suitable meansare prowded to permitof these 1 of the others, eubstantla,lly as described.
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with an inclined inner end, a
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3. In a knitting-loom, the combination of a |
needle-cylinder and means for revolving it, a
circular series of needles, a cam-ring inside
which said needles travel, stationary guides
for knitting and filling threads and means for
insuring the warp- threads traveling with the
needles and clearing said statlonm‘y onides,
substantially as described

4. In a knitting-loom, the combination of a
needle-cyvlinder and meens for revolving it, a
revolving circular series of needles, warp-
cuides revolwnﬂ* with said needles, stationary
lilllttlnﬂ'-thl*ead guldes arranged ‘above said
warp-guides, stetionary ﬁllinﬂf-thl cad guides
alternating with said kmttmﬂ‘—thread ﬂ'mdes
and means for operating said needle a,nd warp
guides, substantially as described. -

5. In a knitting-loom, the combination of a
circular series of needlee, a revolving needle-

cylinder carrying the same, a stetwnary cam-
cylinder inside which said needles revolve,
warp-guides arranged above said cam-cylin-
der radially thereof, means revolving said
warp-guides with the needles, stationary knit-
ting-thread guidesabovesaid warp-guides and
stationary filling-thread guides projecting be-
tween the top edge of the cam-ceylinder and
the warp-guides, substantially as described.

6. In a knitting-loom, the combination of &
needle-cylinder and means forrevolving it, a
circular series of needles, a circular series of
warp-guides arranged apm*oumate]v at right

nn*les to said needles means for 16V01V111f"
said guides with said needle-cylinder, a ste-

tionary cam for moving said warp-guides in

and out and means for causing their inner
ends to rise and fall, substantially as and for
the purpose desembed

7. In a knitting-loom, the combination of a
circular series of Warp-emdes each provided
lat revolving

ring having tricks to receive said guides, a
sl:et-ionary eover-plate provided with cams
abovesaild trick-ring,a partially-closed mouth
to each trick whereby the inclined portion on
“each guide imparts a rising movement to the

627,786

warp-guides as they move inward, substan-
tially as deseribed.
3. In a knitting-loom, the combination of a

needle-cylinder and means for revolving it, a
revolving circular series of needles, a circular
series of warp-guides, a flat revolving ring
having tricks to receive said guides, a cam-
ring inside of which said needles work, two
superposed series of cams in said ring, and

means for causing some of the needles to be

worked by the upper series of cams and others
by the lower series, substantially as described.

9. In a knitting-loom, the combination of a
needle-cylinder and means for revolving the
same, a circular series of warp-guides, a flat
revolving ring having tricks te receive sald

50

535

60

guides, a revelvmg series of needles composed

of groups having butts of different width, a
cam-cylinder surreundmﬂismd needles, tWo
superposed series of cams carried by said cyl-
inder, thick cams at the bottom of each se-

ries for raising all the needles, narrow cams

also at the bottom of each series to miss the
narrow butts of the needles, and wide cams
at the top of each series for depressing all the
needles, substantially as described.

10. Ina,Lthlnmloem the combination of a

| revolving series of needles divided into groups

of which each has its butts different from the
others, guides for the latter revolving with
the needles, means for moving said guides in
and out and up and down, a stationary cam-
ring surrounding sald needle, filling-thread
guides secured to said cam-ring and leading
to a point below the ends of the warp-guides,
stationary knitting-thread guides above said
warp-guides, and means fortaking up the fab-
ric as produced, substantially as described.
In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-
nesses. L |

JOHN WATERFIELD.

Witnesses:
GEORGE ERNEST MINTERN,
WALTER J. SKERTEN.
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