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following is a specification.

 UNITED STATES PATENT OFFICE.

AUGUST RIEFFEL AND EDUARD ITTERSHAGEN, OF PHILADELPHIA, PENN- .
SYLVANIA: SATD ITTERSHAGEN ASSIGNOR TO SAID RIEFFEL.

KNITTING-MACHINE.

MNo. 850,786.

Application filed June 24,

To all whom it Ty concern: _

" Beit known that we, Auaust RIEFFEL and
EpuArD ITTERSIIAGEN, citizens of the United
States, and residents of the, city and county
of Philadelphia, State of Pennsylvania, have
invented certain new and useful Improve-
ments in, Knitting-Machines, ol which the

Our invention relates to improvements
knitting-machines, and more particularly to
improvements mn double-plate or Lamb type

knttting-machines; and the object of our -

vention is to furnish certain improvements

jn the constru *ion and operation of such

machines, as more fully described heremat-
ter. o | ;

In the accompanying drawings, forming
part of this specification, and in which simi-

lar letters of reference indicate sumilar parts

20

throughout the several views, Figure 1 1s a
plan of ‘a knitting-machine embodying our

unprovements; Fig. 2, a side elevation of
Fig. 1; Fig. 3, a plan, upon an enlarged scale,

- of part of the left end of Fig. 1; Fig. 4, a plan

of the top of one of the reciprocating needle-

“cam-carrying plates; Figs. 5 and 6, side ele-

vations of cams for operating the movable

“needle-jack-cartying plates; Fig. 7, a plan of

the bottom of the recipracating needle-cam-
carrying plates, showing the cams; Figs. §
and 9, a section through the needle and nee-

 dle-operating-jack-carrying beds on line A A,

40

45

50

Fig. 10, the former showing the needle with-

drawn and the latter the necdle extended;

Fig. 10, an enjarged plan showing parts ot

the needle and.jack beds and means for hold-

ing certain of the needles out of operative ac-
tion; Fig. 11, a section of Fig. 4 on lme B BB;

Fig. 12, a section of Fig. 4 on line C C; Fig.

¥

13, side clevations of jacks with long and

short ‘heels: Fig. 14, a plan showing the ma-

chine arranged in multiple—that 1s, a long
plate or a number of short plates placed end

to end, cach section ol which forms a sepa- |

rate operative machine having its own yarn-

carriers, all of the sections or machines hav-

ing one common cain-carrying plate; Iig. 15,
an enlarged plan of part of frame, showing
improved arrangement of cams for operating
stop that operates thread-carriers; ¥ig. 16, a

perspective view of cams for operating

thread-carrier-actuating stop; Figs. 17 an
18, sections of Fig. 15, the former on line
D D, the latter on lme 1 K. - |

!
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¢ are the needle-beds of a double-plate
knitting-miachine, which are furnished with
the usual transverse slots b for carrying the
needles ¢. | |

d d are parallel guides for carrying the
thread-carrier slides ¢ and thread-carniers,
also of the usual construction. In Kig. 1 but

' one thread-carrier guide and thread-carrier

is shown in order to promote clearness.
1 are cam-carrying plates carried by frames

17, which travel in switable guides ¢ on or

forming part of guides d d.
L is an arch or connection joining the upper

ends of frames /. Butone plate f1s shownin

Fig. 1.  Hither one or both of the cam-carry-
ing plates f carry a stud ¢, Iig. 1, to which
one end of & connecting-rod 718 attached, the
other end of this rod being carried by a crank
k. which is carried by a shaft [, wlhich may be

driven by pulleys 7 or otherwise from any

convenient source of power. - The revolutions
of shaft [, through the conneections shown,
cause the cam-plates and the parts connected
therewith to reciprovate across the needle-
beds «. . o |

o are longitudinally-wovable jack-beds

carrying needle-operating jacks o, whieh are

movable transversely of beds n and which

55

6o

15

are adapted to elevate the needles ¢, as pres-

ently described.

]

The cam-carrying plates f are furnished

with two sets of cams, one {or operating the
needles ¢ directly, the other for operating the
needles through the jacks o. - The needle-
operating cams may be thrown into or out of
action at will, and the same may be done

with the jack-operating cams, although

when the latter are in use the cany or cams oi
the needle-operating set that serve to draw
the needles into the beds are used in connec-
tion with them, the jacks operating only to
clevate the necedles.  In Figs. 4,7, 11, and
12 the cam-plates and details thereof are
shown. o o

The needle elevating,

upper portion 1 and a lower portion 2,
These parts are together or independently
movable into and out of the plane of the

needle-butts. When in operative position
or lowered, they engage the heels of the nee-f
dles, elevating them. When raised, they pasg

9o

95

- Tising, or central
part of the cam, Fig. 7, is constructed of .an

I(?C

]
:,'..

j.
108

over without engaging the needles. If the.

:lupper.pmt-ion 1 be alone raised, the needles
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will he only partislly raised, forming a tuck

[G
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instead of a full stitch. The lower part 2 of
the rising cam is furnished with a passage 3,
Fig. 7, the ends of which can be closed by
latches 4. By opening one of these latches
the needies will make a full stitch upon one
side only upon one pass of the cam-plate, the

needles passing through the passage 3 upon |

the opposite pass, making no stitch.  When
the opposite latch upon the other cam-plate
1s opened, this action will be reversed and the
machine will knit a round fabric. When
both latches are opened on one cam-plate,
the needles upon that side of the machine

will remain idle and a flat fabric will be

knitted by the other side of the machine.
5 are stitch-cams, which can he moved in

~or out as may be necessary to lengthen or

shorten the stitch: The means for carrymng
these cams.is shown 1n Iig. 12. They are
well known and will not need detailed de-
scription.  The upper part 1 ol the rising

~cam 1s carried upon a stem 6, Figs. 4 and 11,
which passes up through the cam-plate f

and the top of which carries a collar 7, which
1s furnished with a lug or tooth 8.

9 is a sleeve surrounding stud 6 below col-
lar 7, furnished with a notch 10, into,which
tooth 8 can pass. |

11, Fig. 4, 1s a thumb-piece or lever by
means of which collar 9 may he turned to
cause the notch 10 to engage or disengage
tooth 8 to lower or hift stem 6 to place the
part 1 of the cam into or out of operative
osition. When cam 1 1s lifted, the needles
will form a tuck-stitch. When this cam 1s
lowered, they will form a full stitch, as be-
fore stated. . - S |

The part 2 of the cam 1s carried upon a
stem 12, passing tliicough plate 7, which is tur-

nished with a collar 13, carrying a tooth 14,

adapted to engage a notch 15 in a sleeve 16,
which can be turned by a thumb-piece or lever
17, Figs. 4 and 11, to raise the stem and the
piece 2 precisely as the piece 1 1s raised. The
piece 2 being raised, therising cam can be re-

ciprocated back and forth without in any.

way affecting or operating the needles. Be-
fore raising the piece 2 the latches 4 are
thrown up against the part 5 and are held in
this position urrtil the piece 2 1s lowered.

The jacks o are operated by cams carried
by the lower end of the plate,f. The needles
are lifted for full ard tuck stitches by ‘the
jacks passing over the entire rassing-cam or

over'only a portion of this cam, the top or
point of the gam being adapted to be moved -
up, so that it will be out of contact with the

heels on the jacks, or at least with certain of
the heels that are shorter than others.  Side
elevations of the jacks are shown.in g, 13,
the heel 18 upon one of the jacks peing only

about one-half the height of the heel 18 tpon

the other. one. R o
The jack rising cam is.constructed in two

pieces—a movable piece 19, Figs. 7 and 11,
and a stationary piece 20, shown 1n the same
figures. 'The piece 19 is carried by a stem 21,
if1g. 11, passing up through plate f and car-

' rying upon its top a collar 22, which is fur-

nished with downwardly-projecting teeth 23,
adapted when the cam 1s down to rest 1n corre-
sponding notches 24 i the hub 25 of a ratehet-
wheel 26.
21, and upon the rotation of the ratchet-
wheel the stem and the upper part 19 of the
rising cam are lifted or lowered, depending
upon whether the teoth 23 rests upon the top
of the hub 25 or in the noteh 24 1n the hub.
Theratchet-wheel 26, attached to hub 25, 1s

rotated automatically by a pawl 27, Ing. 4,

which 1s carried by an arm 28, which 1s car-
ried by and 1s longitudinally movable in a
case 29, carried by the cam-plate 7. The
arm 28 1s adapted upon the movement of the
cam-plate to engage a cam or cams 30, g, 1,
which are carried by the guides or frame d of
the machine. " One or more cams 30 may be

‘used, placed upon the guides d so as to en-

cage arm 28 at or near the ends of the stroke
of the cam-plate f. When the arm 28 en-
cages a cam 30,1t 1s raised, the pawl 27 engag-
ing one of the teeth of ratchet 26, rotating 1t
one step. 31 is a spring for returning arm 28

and connected parts to their normal or low- ¢

ered position. The pawl 27 1s normally held
1n engagement with ratchet 26 by a spring,
32, Fig. 4, which permits the retraction of the

pawl 27 upon the lowering of arm 28; but any
other of the well-known. arrangements for a. 1oo

fast and loose pawl may be used. 33 1s a de-
tent arranged in any well-known manner to
prevent a backward movement of ratchet 26.

As the cam-plate fis reciprocated back and

forth across the needle-bed the arm 28 18 en- ros

caged and hfted by cams 30. ltach time
that it is lifted it causes pawl 27 to engage
and. move the ratchet-wheel one step, and as
this wheel is rotated it .causes the notthes 24

to engage or disengage the tecth 23. " Theen- 110

cagement or disengagement of the teeth 23
and notches 24 causes the upper part 19 of

the jack rising cam’ to-be raised or lowered,
and the numberof times that the armis lifted,
the amount that the ratchet 26 18 turned, or 11z

the number of notches 24 that the hub 25

| carries determines the nuntber.of tinmes that
the part 19 will be raised and lowered during .

o given movement of the cam-plate.

“The jacks o, operated by.cam 19 20, work 120

in a bed 7, which 1s furnished with grooves
35, which are spaced as are the grooves b in
the needle-bed ¢. The upper ends of the
jacks o are. adapted when operated by nsing

cam 19 20 to engage and elevate the needles 125

¢ as would the needle rising cam 1 2. 1t will

‘he understood that when the jack-cam 19 20

is in -operation that the needle-cam 1 2 1s
preferably out of actioh, and vice versa.

The heels 18 upon the jacks o are some.of 130

76

The collar 22 1s fast upon stem -

75

80
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“short heels being raised by the part

10

elevating the needles ¢ to th
but when the part 19 is raised the jacks with

850,786

one height and some of anoth er; When the
part 19 of the gck—mising cam 18 lowered, all
of the heels of the jacks, both long and short

ones, will pass completely over cam 19 20),

long heels only will be engaged by both the
parts 19 20 of the rising-cam, the jacks with

| 20 of the
cam only, passing across the top of this part
and over the part 19 without engaging 1t. 1t

will thus be seen that by means of the long

and short heeled jacks and the movable

cams and latches tuck-stitches cap be made

7 eation of the cam-plate.

" been elevated by cam 10 20.

23

on either round or flat work by each reCIPTO-

36, Tig. 7, are the cams for returning the
iacks to their lowest posilions atter having
The jacks are

not attached to the needles, and these latter

are ot all times lowered by the cams 5 of the

.25

 gtrokes of the cam-plate through the
88, and the jacks will be inoperavive.

30

“aage 38 without b eing elevated.

upper set of cams.

The jack-operating cam 19 20 carries
latches 37, either one or both of whien may
be opened. If both latches 37 be opened,
the "‘%melﬁ of the jacks will pass upon both
Dassage

one of the latches be open, the jacks will upon

one stroke of the cam-plate be elevated and
" upon the other stroke will pass through pas-
' The latches

€y

- 37 are carried upon siems 39, Tig.-4, which

35

AC

pess through slots 40 in cam carrying-plate f.

41 are nuts by means of which stems 39 may
be locked at the upper or lower end of slots
40, as may be necessary to hold latches 37
opened or closed. The laiches 37 are pivot-
aﬁy secured at 42.

mally holding one of the latches 37 open, and
44 g spring for holding the other latch nor-

~mallyclosed. The latches may beused with or

43

. long and ‘ ! | |
19 20 to make full, tuck, or miss stitches and

55

~~jacks will at _
-needles, the machine

without these springs, or the operationsof the

springs may be reversed so as o hold the .
latch shown closed open and that shown )
open closed. When arranged
'ﬂii

| as shown In
e drawings, the jacks are operated upon one
pass of the cams and are
sitepass... = +
- The jack-beds 34 are longitudinally mov-

idlerupon the oppo-

“able with respect to the needle-beds @, and

%7

a different arrangement of the jacks with
short heels by arranging the cams

by moving the jack-bed m or out, so that the
different times engage different
will work different pat-

" terns, as may have been predetermined.

iJe

The jack-beds are operated by an automatie
device, as follows: 45, Figs. 1 and 2,1s a cain.

ypon the driving-shaft 1 of the machine,

* which upof its revolution engages and moves

O
43

an arm 46, u{){m the far end of which 1s a

_ ) engages with a ratehiel-wheel

il 47, whic :
;F%g{fﬂ,lﬂliﬁhed with a deient 49 .o prevent a

L
-

their full height;

43 18 a spring for nor-

&

backward movement. Upon'the shatt 50 of

catchet-wheel 48 are cams 51 52, Figs. 1, 3,

5 and 6, which are adapted to engage one

end of a lever 53, the other the other end
of 1his lever which is itself pivoted at 1ts cen-
tor 54.  The ends of the lever 53 are attached
one to the needle-jack-carrying bed upoir one

side of the machine, the other to the needle-

jack-carrying bed upon the other side of the
machine, and as the cams 51 52 alternately
move the opposite ends of the lever 53 1n and

L]

“out the jack-beds are moved i and out with

thein: The device may be adjusted so as to
move the jack-beds one or more spaces. If
moved one space, the same jacks will operate
first one needle and then the next needle; 1t

two spaces, irst one needle and then the next
needle but one, and so on.  The movement

of the jack-beds is timed to take place when

the cam-plate is at the end of its stroke and

‘the cams out of contact with the necdles or

jacks. 'The cams or jacks may be arvanged
to cause the needles upon ecach side of the
machine to knit the same or dilerent pat-
terns.  One jack-hed may vemain idle while
ihe other works., The jack-operating cams

may raise the needles upon one side of the

machine and the needle-cans the needlesupon
ihe other side of the machine, or the needles
upon both sides may be all aper: ted by the
jacks and jack-cams or all by the needle-
cams, thus permitiing a great number of pat-
terns to be made upon the machine by sumply
adjusting the aperating-canms or phe throw of
the jack-bed, or both.
secured to the rocking lever 53 by serews Y.
By removing these screws the | ack-beds

upon one or both sides of the m achine may

be thrown out of action. -
54t Ties. 1,3, 8,9, and 10,18 & bifurcated

slide carried in a groove 55 1n the upper part

of the needle-beds a and at right angles to the
grooves which carry the needies. 11 certam
of the needles are not required in knitting a
tahric, thev are moved up in their aTOOVES 1N
the needle-hed until their heels are opposite

the groove 553 but prior to this moving the

slide 54® has been withdrawn from the groove
55, The heels of all of the needles that are
to be out of action being oppostte the groove
55, the slide 54* is pushed back in the slide,
whereupon the heels of the needles will pass

The jack-beds 34 are

10

75

8o

go

05

105

110

115

up. through the bifurcation i the shde, as

shown in Fig. 9, and the needles thus engaged
will be held in an inoperative position until
the slide s withdrawn to release them, |
The machine is adapted for knitting either
o, straight or a round, or.a wide, Or a DUTOW

fabre, or o wmhinm&mi of these fabries—tor
instance, the hand of a glove and the {ingers.
The cams upon omne side-of the machine may

be arranged 1o knit o fancy and upon the
other side a plain fabrie, as might be re-
quired for the hack and inside part of a glove.

In fact, sn almost endless number of combi-

I30
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- 20

25

20

35

40

!

55

6o

shoulders 57 on its inner side,

<%
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nations may be made by using the several | claim as new and desire to secure by Letters

cams and movabhle a&k-@arrvmﬂ* bed. Ifthe

needle and jack })eds be made of oreat length,

a3 shown in skeleton 1n Fig. 14, and fur nished
with a number of thread-carriers e, a single
pair of cam-carrying plates f f may be recip-

rocated across the beds, and a number ot aT-

ticles can be knitted at one tiume.

In constructions of this nature it has hel e-
tofore been the practice .to have stationary
stops upon the tops of the side rails d d for
Iimiting the travel of the thread - carrier
ruides e, which slide upon the rails, and in
ong machines the aggregate of these stops
each being necessarily of some width re-
stricts the production of the machine.
order to overcome this objection, we secure
the thread-carrier guides to the rails d, so that
they will slide freew thereon, but will have at
the same time sufficient friction to bring
them to an immediate stop when the actu-
ating power is relieved. Hence no permanent

or s&pamte stop 18 required and the slides.

can travel untii they engage each other, thus
increasing the (,a,paclty of the machine by
the agereczate width of the several permanont
stops usually used.

The thread-carrier slide e is furnished with
one at each
end, which are adapted to be enﬂ'afred by a
smp 58, Figs. 1, 4, 14, and 15, carried by the
(,Eblll-*plﬂ,tf-" 1, this stop being pm oted 1 the
usual manner fo the cam- pl&te and being

adapted tc engage one of the shoulders 57

upon one stroke of the cam-plate and the.

other shoulder upon the other stroke. 56
are cams secured upon the inside of the rails d
in such a manner that the thread-carriers can
pass without engaging them, but which as
the cam-plates j pass “them engage and hft
the stop 58 clear of the shoulders 57 , permit-
ting the thread-carrier which it hds been
duvmn to come to rest. The driven thread-
carrier (represented by dotted lines in Fig.
15} engages or almmu engages the one next
to it, aml the cam 56 1s so arranged that the

stop 58 1s cidrried onto this next thread-car-

which 1t engages and moves along as it

rier,
did the first: I"p(m the reverse motion of
the cam-plate the action of these several

- parts 18 repeated.

The cam-plates f are removably carried by
the frames /. This construction is particu-
larly v 1!11 able in the form of machine shown
in Fig. 1, for should any aceident happen
whieh woul  cause the cam-plate or its car-
rving-frame to stick or jam at any point of
its travel the cause of the trouble may be
found by simply removing the cam-plate f
from the frame f’, which gives free access to
the needles and ]acl{*-: beneath the cam-plate
without the necessity of further dismanthing

the machine.

In

Patent—
1. In a kmttmmmm}u‘ﬂe n L(}lnumatlon

2, needle-—bed s movable acl-,.—bed needles
carrlied by said needle- bed jacks carried by

said jack-bed, a cam-carrying plate adapted
to be 1eelprocated aCross

sald needie and

-.7 .

jack beds, and two sets of cams carried by

sald C&Il’l-‘_pl&te one set adapted to operate
sald needles and the other said 1acks.
2. In a knitting-machine, in combination,

a needle~bed, a movable ]ack“bed needles
carried by said needle-bed, jacks carried by
said jack- bed, a cam-carr}ﬂng plate adapted-
to be rec rocated across said needle-bed,

two sets of cams carried by said cam-oarry-
ing plate, one set adapted to operate the nee-
dles dix e(,thf the other to operate the needles
through the ]acks and means whereby
either or both sets of cams may be thrown
into or out of operative action.

3. In a knitting-machine, in combination,
a bed one portmn of which is stationary and
the other movable, needles carried by one
portion of said bed jacks carried by the
other portion of ::ald bed, means for actuat-
ing said needles directly and means for actu-
atmg said needles through said jacks:

4. The combination in a knitting-rnachine

75

30

QG

of a hor rizontal rising. cam formed n two

pieces, the upper part, or apex, of which is
vertlcally movable in relation to the lower

part or base, means for automatically hifting

and for automatical v lowering the movable

part of said cam at predetermined intervals,
needles, jacks operated by said raising-¢ a,m‘

L1 GO

adapted to engage and lift said needles cams -

for returning said jacks to their lowered posi-
tions and stitch-cams adapted to return satd
needles to their lowered positions.

5. In a knitting-machine, m (,ombm*ltum
a horizontal rising cam forined in two pleces,
the upper part, or apex, of which 1s T’GI‘thﬁHY
movable 1n wlatmn to the lower part or base,
a ster upon which the movable part of said
cam is carried, a ratchet-wheel surrounding
said stem, a u}llar upon said stem, satd Wheel
and collar carrying one a notch and the other
a tooth, a pawl adapted to engage and rotate
satd ratt,het-wheel a stop carrle(l hy the sta-
tionary irame of the machine for actuating
satd pawl, jacks with heels of unequal lenﬂ*thq
adapted to be raised by said cam, needles
adapted to be engaged and raised hy said
jacks,
lowered positions,” and stitch-cams for re-
turning said needles to their lowered. nosp

_tions.

6. In 2 knitting-machine, 1n wmbm&tmz}

cams for remmmg said jacks to their
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a needle-bed and a jack- bed the latter of

which is lengthwise movable in relation to
the former, needles and jacks carried by said

beds, cams for operating said needles and .

Having thus described our mvention, we | ]&GkS a pivoted lever the free end of which is
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' connected to the movable bed, a cam adapt-.

850,786 B

~ed to rock said lever, and means for rotating

said cam. |

7. In a knitting—m&chine n 'cdmbinati()n_,
a needle-bed and a .jack-bed the latterof

which is movable lengthwise in relation to

~the former, needles and jacks carried by said

[0

ing said cams, means whereby either set of

beds, a set of cams for operating said nee-
“dles, a set of cams for operating said Jacks,

means for carrying and means for reciprocat-

said cams may be thrown into or out of oper-
ative action, a pivoted lever the free end of
which is connected to the movable bed, a
cam adapted to engage and rock said lever, a
shaft upon which said cam is carried, a
ratchet-wheel upon said shaft, a pawl engag-
ing saild ratchet-wheel, an arm connected

~with said pawl, a cam upon the driving-shaft

20

of the machine for operating said arm, and

sald driving-shaft. - | |
8. Ina double plate, or pyramid, knitting- |
-machine, in combination, oppositely-inclined
plates each of Xk'l'lif,‘-hﬁ(c(}'l-l'l rises a stationary

-bed beneath said nee- |

needle-bed and a’jac
dle-bed, which is lengthwise movable 1n re:

Jation to said ncedle-bed, needles carried by

said needle-bed, jacks.carried by said jack-

bed, cams for operating said needles and

jacks, a pivoted lever the free ends of which

are adapted to be attached one to one jack-

bed, the other to the other jack-bed, and
means for rocking said lever a predetermined

distance, |

9. The combination with the neéﬁle-béd‘ 35 .

of a knitting-machine, of a bifurcated slide

-
L

30
by or e :

[l r_"l -7
L} " !

ac'lap'te'd- to hold certain, or all, of the needles

I

tuating mechanism.

10, Ina k’nittmg-machiné,_in’bmnbinatioh,
a needle-bed, a jack-bed movable lengthwise

out of operative contact with the needle-ac-

“of said needle-bed, needles carried by said

needle-bed, jacks having heels of unequal

lengths carried by $aid jack-bed, means syb-
stantially as set forth for elevating said jacks

to cause said needles to make a full or a tuck :

stitch, cams for returning said needles and

jacks to their first position, and means for"

moving said jack-bed so that a particular

jack may engage and operate different nee-
dles asmay be desired. - .. . .
‘ AUGUST RIEFFEL. -
Witnesses: |

- GEOrRGE W. SELTZER,
CuarLes A. RUTTER.

- EDUARD ITTERSHAGEN. -
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