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1o all whom it may concern:

Be it known that I, ArBiN BEYER, a sub-
ject of the King of Saxony,in the German Em-
pire, and a resident of Chemnitz, in the State

5 of Baxony, Germany, have invented certain
new and useful Improvements in Straight-
Knitting Machines with Self-Acting Narrow-
Ing Apparatus, (for which I have obtained
Letters Patent in Germany, No. 88,715, dated
May 25, 1886;) and I hereby declare the fol-
lowing to be a full and clear description thereof,
reterence being had to the accompanying draw-
1ngs, which form part of this specification.

Theimprovementsdescribed hereinafter,and
shown in the drawings, relate to narrowing ap-
paratus for knitting-machines, and their pur-
pose 1is to effect the automatic lessening of the
number of working-needles and of the num-
ber of loops in a row directly from the rotat-
ing shaft of the knitting-machine and without
any manual operation.

The improvements consist in part in the
combination of peculiarly constructed and
moved covering - needles with the common
latched knitting-needles.

A characteristic feature of the improvements
1s that the knitting-needles from which the
stitches have to be taken are forced upward
by bars till the stitches lie on the latches of
theneedles. The latchesbeing thereby thrown
or clapped back, the hooks of the needles are
opened and then the peculiarly-moved cov-
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ering-needles catch in the opened hooks of the

latch - needles and are coupled with them.
They draw the latched needles from which the
stitches have to be taken out of the row of the
other latched needles till the stitches on them
have slipped behind the latches.

These improvements are represented in Fig-
ures 1 to 25, Sheets 1 to X1, of the drawings.

Fig. 1, Sheet I, represents a sectional view
ofthe well-known Lamb knitting-machine with
the invention applied thereto, taken on line M
M’ of Fig. 2, Sheet II, looking to the left.

33
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ting-machine with the narrowing apparatus
applied thereto, the machine being shown
as having four compartments or following
‘“heads.”  Figs. 3 and 4, Sheet III, show

50 parts of the needle-beds with the latched nee-
dles and the lower part of the covering-nee-

Fig. 2, Sheet II, shows a front view of a knit-

| dles in a transverse cross-section through M?

M*® of Fig. 2. TFigs. 3 and 4 are sectional de-
tail views, the former showing the needles un-
coupled and the latter showing them in the 5g
position in which the covering-needles have
caught by their grooves the hooks of the latch-
needles, but before they get coupled with
them. Fig. 5, Sheet III, is a side view of the
knitting-machine and of the narrowing appa- 60
ratus,viewed from the left of Fig. 2, and show-

ing it on a larger scale, parts of the five cams

v v* ¥° ' ¢° being only shown by dotted lines.
Kig. 6, Sheet IV, is the same side view as Fig.
b, but shows the narrowing apparatus out of 65
action. Fig. 7, Sheet V, is a partial top view
showing the transporting contrivance for the
holders of the covering-needles. Only parts
of one row of needles with covering-needles
are shown in this figure. The other rows op-
posite to them are not shown, for sake of clear-
ness. Iig. 8, SheetV, showsinend view some
partsofthe same contrivancesasin Fig. 7. Fig.
9, Sheet V, is a cross-section of the transport-
ing apparatus through line M* M® of Fig. 7. 75
Figs. 10 to 15, Sheets VI and VII, show in a
transverse cross-section through line M* M? of
Fig. 2 the different positions of the latched
needles, the covering-needles, and the slide-
bars 7° R® in the different phases of the nar- 8o
rowing process. Fig. 16, Sheet VI, shows the
new covering-needlein a cross-seetion through
line M* M’ of Fig. 17, and Fig. 17 is a top view
of it. Flig. 18, Sheet VI, shows a longitudinal
section on an enlarged scale, the latched nee-
dle and the covering-needle coupled together,
the latch @’ being clapped back. Fig. 19shows
partsof the same contrivance in the same man-
ner as in Fig. 18; but the latch o® is laid onto
the hook a*. TFigs. 20 and 21, Sheets VIII and
IX, are a side view and a front view of the
mechanisms for the coupling and uncoupling
of the knitting-machine and of the narrowing
apparatus, certain pinions being shown in
cross-section. Fig. 22, Sheet X, shows the
forms of the five cams which are fastened to
the driving-shaft v. Fig. 23, Sheet XI, shows
a cross-section through line H' Y’, Fig. 24, and
Fig. 24, same sheet, shows the same in side
view. Fig. 25, same sheer, shows a top view
of the bar 17 in the whole length.

The new covering-needle B, Figs. 16 to 19,
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Sheet VI, hasashape somewhat similar to that | J J'.
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The springs » i R® draw thegrooved bars

of a common covering-needle or point-shifter, | constantly downward. Thesegrooved bars»®
as generally known and used in frames with | R® each have a U- -shaped form on the under 70
ordinary hook or spring needles. Its groove | side throughout the length thereof, and two
z, however, is rather larger and longer than | ribs, #° » and R’ R, which rest on the needle-
in the former. Its lower end is not pointed, | bedsJ J'.. .. "When the bars are depressed, these
‘but sharpened to a flat edge, 0%, for opening | ribs shift and hold the feet of the latched nee-
the latehes, and near this end a hole 0, 1s cub | dles,as described farther on. In rotating, the 78
through it, but only of a short lengthmsay a | cam v* operates on the bell-crank levercc¢,
little longer than the hook @’ of the knitting- | which is mounted loose on the shaft C®.. The
needle a. The long groove x and the short | arm ¢ is pressed against the cam ¥* by means
hole o distinguish the new covering-needle | of the spring ¢*. The two connecting-rods g
from that presented 1n the United States pat- | ¢ hang on the arms d D,which are mountedon 8¢
ent to Pepper, No. 180,785. Figs. 18 and 19 | rocking shaftsd’ D% Onthesamerockingshafts
show the value of the short hole in enabling | d*D?*are fastened the arms d’ D', the upper ends
the covering-needle to give a to and-fro mo- | of which form the bearings for the shafts d'
‘tion to the kmttmﬂ' needle without touching | D% These shafts d* D* have firmly mourted
“the latch ¢* when it covers the hook a’. By | on arms @ D° thereon other shafts, d* D*, g
this arrangement a short or narrow loop can | (see Figs. 5, 6, 7, and 8,) and form reekmo*.. |
be shifted from the knitfting-needle to the cov- | frames, on which the holders @ D® of the cov-
ering-needle without being widened or broken, | ering-needles slide, as shewn in Fig. 7. The
and the whole operation ean be made in the | covering-needles b B, Figs. 5 and 6, are fast-
most simple manner. Figs. 13 and 14 show | ened to these helders, whleh can be ]atemlly 90
the necessity of providing the covering-needle | moved. The rotati ng cam o’ lifts the lever ¢/, |
‘with a groove, #, of a certain length under- | Figs. 5 and 6, which is pivoted loosely at ¢*,and
neath, enabling it to clutch and couple the | displaces the vertically- movable slide- bloekg
hooks of the latch-needles in different posi- | by means of its projection ¢*. The levers #®
tions of the latter. R° rest on the slanting surfaces of the slide- g5
1t.18 not possible to enter into a description | block ¢*. When the slide-block ¢* is lifted,
of the nature of the narrowing apparatus be- | these levers »* R are also lifted and oscillate,
fore having remarked that the knitting-ma- | as well as the arms " R'. When the slide-
chine formlng the basis of the narrowing ap- | bloek ¢* is lowered, the lever ends 7 R’ sink
paratus 18 a common knitting-machine of the in consequence of the pressure exercised on 100
Lamb type. A number of rows of stitehes are them by the springs +® R”. The rotating cams
first formed by this knlttmﬂ*-maehme, and af- | v* operate on the rollers K of the bell-crank
ter that the narrowing apparatus is set in ac- | levers K’ X2, which oscillate on the rocking
tion whenever reqmred 1t must be remarked, | shaft D? and move the wedges K Fig. .
further, that it does not come into operatlen These wedges are each provided, as shown in oj
till @ row of stitches has been formed by the | Figs. 7, 8, and 9, with a slanting surface, K?,
knitting-machine and till the needles of the Figs. 7 and 9. The rollers K are held by
latter are in their original positions again. springs K?® against the cams »*. The wedges
The narrowing apparatus consists of the fol- | K* are mounted movably in the supports h“
lowing parts: v is a shaft rotating in the direc- | Fig. 9, which are fastened to the frame of the 116
tion of the arrow A° Figs. 1 and 22, and as machine. The racks K' are likewise movable
all motions of the narrowing apparatus are | in a longitudinal direction in the supports K¢,
produced by this shaft it is termed the ‘“nar- | and are constantly held against the wedges K*
rowing-shaft.”” The cams v" v* v* v* v° are fast- | K by the spiral springs K° In additionto
‘ened on thisshaftv. Fig. 22 shows the special | this,thereare on the supports K® movableslides 11 5.
forms of these cams, and Fig. b shows parts of | K7, which are provided with the pawls K",
them in connection with their levers. They and with the arms K' K2 The narrowing-
move the different mechanisms in the follow- | frames d* d° d'%, Fig. 7, and D* D® D** are ar-
ing way: When the narrowing-shaft v rotates, ranged on both sides of the machine and car ry
the cam 2" operates on the lever-arm +/, Figs. the movable slides K" K¥*, 120~
5and 6. The latter is pivoted at », and 13 pro- In Fig. 7, K* is shown on the right-hand,
vided with a roller, », upon Wthh the cam | and K'™* on the left-hand, end of the machme
acts. The motion of arm 7 is transmitted by | both on one side of the machine. The other
means of the connecting-bars+* R* to the levers | side of the machine, which is not illustrated
r r* R® RY Figs. 2, 5,'and 6, which are fastened | in Fig. 7, has the same mechanism. The slide I25
on the rocking shafts ¢ C*. The rocking shaft | K* is in connection, by a bar, K, with the
ar rans through and rests loose in the levers | holders @° of the covering- needles and theslide
Y, and a eorrest)ndmg shaft, R® is mounted | K" is in connection, by a bar, K“” with the
m the same way in the left-hand- side levers | holders @+ of the eovermg needles, Flﬂ" 2. |
‘R*of the apparatus. The levers #° " are con- Fig. 2 shows that there are two covering- 130
nected firmly with the rocking shaft »° and | needle holders for each knitting-head H, which
the levers R®* R’ with theshaft R°. ~ On the ends— may be moved in opposite directions to one
- of thelevers ' R" are fastened grooved bars »° | another, as shown by the arrows in Fig. 2.

R®, arranged along and above the needle beds l

)
~

If the rotating cams v* and their appur- =
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tenances have brought the wedges I{*, which [ sliding bars 14, the needles being moved up

are arranged on both ends of the machine, into
the positions shown in Fig. 7, the racks K" K7
have been moved toward each other,and they
have moved the slides K° K’. Theseslides K’
K? have moved, by the projections K'Y, the
slides K* K"* and the bars K" K» and the
holders ¢ and @ of the covering-needles, Fig.
7. Thecovering-needles 0 V', Fig. 7, have been
displaced laterally 1n opposite directions. The
same lateral movementof the covering needles

~whieh has just been described for that part of

the machine illustrated by Fig. 7, and which
has been produced by the projections K" of
the slides K", takes place in the same manner
by the pr q]ectwns K2 K™ of the slides K’ on
the other side of the machine. When the
wedges K* are moved back, the slides IC re-
main 1nactive in their position on supports K,
the racks K'slide along under them, being
held by the springs K’ against the wedges K4
The pawls K% which are mounted on theslides
K, slide during this motion over the racks K’
and fall into other teeth of them. The rotat-
ing cam v° moves thelever ¢* upward, Iigs. 2,
5, and 6. The latteris mounted loose and can
turn on the pin ¢’. The projection p of the
slide-block p’ rests on the lever ¢°, the slide-
block ' being movablein a vertical direction.
The arms P* p*aremounted on the shafts d*' D,
and turn these shafts d* D% and with them the
whole framing d° d* and D' D*¥, the lower
ends of the arms p* I’ resting on the slanting
surfaces of the slide-block p’. By the lifting
of the slide-block p’ these frames d* d° @** D!
D® D™ are made to oscillate with the shafts d'
D* by means of the levers »* P°. When the
slide-block p’ is lowered, the lever ends p* P?
are drawn downward by the springs r'® R, and
the frames move in the opposite direction.
The knitting-machine can be worked either
by hand or power and works in the following
manner: The driving- pulley 2, Fig. 1, with
the fly-wheel 3 rotates loose on the shaft 1 and
on the same shaft the toothed wheel 7, whose
nave forms pary of the coupling 36 37,also re-
volves. 'T'he part 36 of the coupling is held
against part 37 by means of the spring 41. To
Legin the knitting. operation, it is necessary to
press the hand-lever 80, Fig. 20, in a down-
ward direction, and by means of the cam 81.at
the otherendthe cranked lever 8381 isthereby
caused to move round 1fs center 85, and so the
friction-cone 4 1s brought in contact with the
driving -pulley 2, and so theshaft 1 iscaused to
revolve, and with 1t thewheels 7 8 are brought
into motion. By means ol the connecting-rod
9, which is pivoted to wheel S and also to the
arm 10 of the frame 10 11, the frame 10 11 is
oscillated. The saddle 13" 18 joined by the
link 13*to frame 10 11, and also has connected
therewith thebars 14,which traverse the whole
wachine, and to these bars 14 are fastened the
locks 15 of the kunitting-machine.

13" is guided by means of the tworods 12, and
and {ro by these

the locks 15 arc mnoved to

The saddle |

| saddle

and down by the cams 15% Fig, 2, in the well-
known manner to form the meshes.,

Ifigs. 23, 24, and 25, bBheet X1, show detail
views of the mechanism for moving the locks
and the thread-carriers, the locks 15 15 being
fastened to the Dbar 14, which traverses the
whole machine and is moved toand fro by the
13° and frame 11, Fig. 2, Sheet II.

| To the rod 17 are fastened the thread-carriers

16 16, the bar 17 being operated at every
stroke of the machine by the eatches 19, which
are fitted to the end locks, 15 15.

Each stroke of the lever-frame 10 11 forms
one row of loops, and after two strokes the
ratchet-wheel 26 1s moved the distance of one
tooth by means of the bell-crank lever 26" 26°,
Fig. 20, through the pin 26" in the wheel 24,
this wheel 24 being put in motion by theshaft
1 through the wheels 21, 22, and 23. By the
turning of the ratchet-wheel 26 the chain lying
on i, to which thestops27 27* arehooked fast,
is moved ap. The stop 27 presses against the

lever 28, whereby the lever 28, pivoted on pin

25% 18 raised and the knitting operation of the
machine put out of gear and the narrowing
apparatus brought into work.

The narrowing process is brought into play
in the following manner: Thestop 27 lifts thele-
ver 28 and draws back the hook 51, which is on
thearin 28" oflever 28,and thusleavesthe pin 50
of the toothed wheel 25 free, this wheel 25 hav-
Ing acertain number of teeth left out opposite to
the pin 50. At the same time thebar 29, piv-
oted to lever 28, having a part beveled at 30
on its back sule Fig. 21, pushes the hinged
joint 31 in such a posmon that the pin 39 of
the wheel 24 may cateh on it and turn it, and
with 1t the wheel 25, till the teeth of wheel 25
come in gear with the teeth of wheel 24 again.
At this pomt the knitting operation mubt be
stopped, and the bt(}ppmg 18 accomplished in
the following manner: On the shaft » are fast-
ened the two cams 33 and 38, the former mov-
1ng the bell-crank lever 34 35 and drawing the

ouplmﬂ o6 ont of gear, while the latter, “act-
1ing on roller 892, moves tll(, lever 39, whlch 1S
farnished with a projection, 39°. This pro-
jection 39" catcehes in the recess 40 provided for
1t in the wheel 8, and when this is accom-
plished the kuit’[.in;:_r; operation is stopped and
the machine commences the operation of nar-
rowing, whichis done by means of cams v’ to
v* fastened on the shaft v, Fig. 2.

The way 1n which the narrowing apparatus
1s constructed and arranged is as deseribed,
and works as follows: When the lmuowmn
process begins, the parts of the apparatus are
in the posmon shown 1n Fig. 6. The cams v’
v* first begin to 0pemte The first, v, presses
down the lever-arm 7 with its roller " turn-
ing the levers»’»* R’ I3* by means of the eon-
necting-bars ¢ h so that the rocking shafts »°
R are Torced to rise. On the other hfmd the

cam ?°, in co-operation with the Splmﬂw“Rl*’
makes the slide- block ¢' and lever ends 7% RS
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r' R descend. By means of these levers 7® R

»" R* the grooved bars 7° R° are also made to
descend {11l their ribs 7° »° R’ R rest on the

- needle-beds J J’ and encirele or cover the feet

d
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a« A’ of the knitting needles ¢ A. When the
lever-arm'is forced farther down by the camv’,
the levers 7 »* R* R* move farther round, and
by this means the needles a A are forced up-
ward till they occupy the position shown in
Figs. 4 and &. The hooks a* A? Fig. 4, of the
‘knitting-needles then project out of the nee-
dle-beds J J’ and the stitches of the knitting
~ lie on the opened latches ¢ A® of the kmttmg-
needles. During this motion of the cams ?/
and 7’ the cam ?v* has turned the bell- crank le-
ver ¢ ¢ in such a way that the lever-arm ¢’ has
sunk and the arms d @ D D' have been turned
by the connecting - bars g g'.
have been moved toward each other by this
motion of the cam v’. By means of the arms

p* P? and slide-block p’ and spiral springs »"

R" the covering-needles b B have been moved
above the latched needles. (See Kigs. 3 and
5.) The cam v° then allows the slide-block p’
and the arms p® P? to descend still farther,the

springs 7° R' causing this movement, and also

causing the covering-needles o Bto smk so far
that the grooves x of the latter encircle and
catch the hooks of the knitting-needles a A
and lay themselves on them, Fig. 4.

In the following description those knitting-
needles seized by the covering-needles are
marked « for the sake of clearness, while the
remaining knitting-needles are marked a A,
Figs. 10 and 15. |

Owing to the effect of the cam v* andspring

¢’ on the lever ¢ ¢, the bars g ¢/, the arms d d’

D D/, and the covering-needles b B are forced
upward. Thecovering-needles slide upward,
with their grooves z resting on the knitting-
needles, till the hooks of the knitting-needles
slip mm the holes o of the covering-needles.
The knitting-needlesare then coupled with the
covering-needles, as shown in Fig. 18, and
therefore, when the latter are forced farther
upward, they draw the knitting-needles up
with them. The stitches on these needles
finally slip behind the latehies (see Fig. 10) of
the needles a.

It must be remarked here that all needles
¢ A a of the two rows of needles are shoved
upward by the ribs 7° R’ till the stitches have
slipped on the opened latches of the knitting-
needles, Figs. 3and 4. Ou the other hand, the
number of the covering-needles is small, ‘and
it is only on the needles seized by them that
the stitches slip behind the latches, as in Fig.
10. The covering-needlesd B and the grooved
bars r®* R® then descend, those knitting-nee-
dles which were forced upward by the ribs #°

- R’ and that are not seized by the covering-

needles being forced down again by the ribs

1% RY till their stitches have slipped into

the hooks again; but the latches of those
needles coupled to the covering-needles are

thrown over the covering- needles by this

The arms &' D’

!

= ]

downward motion and the stitches slip over
them onto the shafts of the covering-needles,
Fig. 11. The needle-beds J J’ prevent the
stitches from slipping downward on needles a.
These motions are effected in the following

70

way: The motion of the grooved bars r* R®is

caused by the cam 2/, in connection with the

lever #/, roller ", eonnectmﬂ' rods * R?, levers

r* R? r* R‘1 and springs »* R,

The motion of 75

the covering-needles is caused by the cam 2%,

in conneetion with the lever ¢ ¢/, the connect-

ing-rods g ¢’y thearmsdd D D', the levers p* P

have been transferred from the knitting-nee-
dles « onto the covering-needles b B the nee-
dles ¢ A and the bars »° R® remain inactive in
the position shown in Fig. 11; but the needlies
a are forced by the cam 7»* and its appurte-
nances still farther downward tlll their feet
touch the inner edge of the ribs »” R’ Fig. 12.
As the needlesa A have remained in the PoOSsi-
tion shown in Figs. 11 and 12, an intermediate
space, 9, is thus f01 med between their feet and
those of the needles a, (fromn which the stitches
have been removed.) |
The covering-needles b B then make a coms-
bined or twofold motion.
a little farther, (the necdles « cannot be forced
farther down as their feet rest on ribs ¢° R°,)
this motion being effected by the cam ¢* and
its appurtenances; secondly, the covering-nee-
dles are lifted a little from the needles « by the
motion of the eam ¢’ and its appurtenances.
The covering-needles are thus uncoupled from
the needles o, Fig. 13, and the hooksa®* A*have

been brought out of the holes v by this com-

bined or twofold motion. The covering -nee-

‘dles are then forced farther down by means of

the cam ¢° and its appurtenances,the covering-
needles, with their grooves, sliding along the
hooksofthe knitting-needlesand throwing back

‘the latches of them (see I'ig. 13) in descending.
IFFor this reason the covering-needles must be

provided with a flat edge, 0% Fig. 17. The
stitches are now on the covering-needles. The
descending moti-on of the latt-er_ceases"and the
slide-block p"is lifted higher by the cam v° and
1t8 appurtenances. DBy this means the arms p*

P? are raised and the covering-needles (bear-

Ing the stitches) are lifted entirely off the knit-
t—ing-needles and brought into the position
shown in Fig. 14, - When the covering-needles
have reached this position, the cam 2, with its
appuartenances, begins to act and forces the
slide K’ to move sidewise,
with the covering-needles, are displaced in a

lateral direction by the co-operation of the

parts K" K"? K? K", &e., Fig. 7. The cover-
ing-needles now stand with their stitches ex-
actly over the knitting-needles, but laterally
displaced, as isshown in Fig. 7. -

In order to explain the narrowing process
more minutely,an example of this lateral dis-
placement will be now deseribed. Let 1t be
supposed that by the process already deser 1bed
the stitches have been taken off the needles.o’

They first descend -

The holders @ D°,

and thesprings ¢®and R*+', A fter thestitches o
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to«’ of Fig. 7. Theirlatches have beenopened | moved (lifted) a little off the knitting-needles

by the prior-described operations, and their
stitches are at this time on the covering nee-
dles 1" to 5. The covering-needles (Show in
Fig. 7) have, for mstance been moved side-
wise by a space occupied by two needles, so
that no covering-needles stand over .the first
two knitting - needles, ¢’ and <. The next
three knitting-needles have covering-needles
10 above them, and the next two knitting-nee-
dles, ¢« ¢« A A, have also covering - needles
above them,

The further narrowing process is as follows:

The latches of all the 'ﬁorkmg knitting-nee-

15 dles are Stlll open, and now the covering-nee-
dles 1’ to 5 descend and are laid with their
grooves tpon the hooks of the knitting-nee-
dles a' ¢t @ @ a by the operation of the cam ?°
and its appurtenances. Then the cam ¢* acts
20 with 1t8 lever ¢ and spring ¢, and canses the
covering-needles 1'to 5’ tomoveupward again;
the hooks of the knitting-needles «* «' & fall
into the holes o of their covering-needles. The
knitting-needles «° «* ¢> are thus coupled with

25 their covering-needles 1’ 2" 3’ and are drawn
upward till these needles are in the same po-
sition as the needles ¢« ¢. Then the hooks of
the two next knitting -needles ¢ ¢ fall into the
holes o of the covering-needles 4’ b, and the

30 latter are likewise coupled with the knitting-
needles. It must be noticed that only thetwo
needles «’ and «* have remained in their low
position, Kig, 15,forthey have not been affected
by the motion of the covering-needles just de-
scribed. Atthesametime that theupward mo-
tion of the covering-needles begins the grooved
bars ° R" also begin to move, and in the fol-
lowing way: The bars 1° Rfare lifted from the
feet of the knitting-needles, advance a little,
40 and descend again onto the needle-beds J J’
- into the position, Fig. 15. The feet of the
needles «” o that have remained stationary are
thus brought under the ribs +* R’. (See Fig.
15.) The motlon Just described is caused by

15 the cams ¢ and 2* in connection with their ap-
purtenances. The bars R® »° slide upward on
the needle-beds J J', and the working knitting-
needles «° «' ¢« @ o @ are thereby forced up-
ward. The covering-needles move upward at

50 the same time, whereby the stitches on the cov-
ering-needles slip downward on the knitting-
needles «' to ¢ ¢ a. The stitches have thus
passed over the opened hooks of the needles
« o' o’ @ a; the stitches of those covering-nee-
dles 4 5 ave stitches transferred onto a a,
whereas the stitches of the covering- needles

‘i

(D
|

n
(1

1" 2" 3" have slipped into the empty “hooks of

the knitting -needles ¢’ «* «°, 'The operation
just described 1s carried out by the combined
6c effect of the cam 2" and its appurtenances on
the bars »® R°, and by the effect of the cam 7
and its appurtenances on the covering-needles.
After this the covering-needles perform an-
other twofold combined motion. They are
65 first forced downward a little by the cam ?°

and its appurtenances, and then they are re- |

by the cam »* and its appurtenances. The un-
coupling of the covering -ncedles and the
knitting-needles has been carried out thereby.
The narrowing -needles then return to the po-
sition shown in Figs. 1 to 6. At the same
time the bars »* R° are moved downward
by the cam 2" and its appurtenances, and
draw the needles ¢® ¢* ¢® ¢ a a into their low-
est position, Fig. 6—that is to say, they are
drawn back till the stitches are in the hooks
again, By means of this motion the lower
ednes of the ribs #° R’ press the empty needles
o’ d,ud o’ enblrelv down under the cams 15" of
the locks, Fig. 2, so that they cannot come
into any further action. After this the con-
tinned effect of the eams ¢ and ¢° and their
appurtenances lifts the bars ° R® completely
off the feet of the needles and off the needle-
beds J J’, and they are brought back into their
point of rest. (See Iig. 6. ) It must be men-
tioned still that the narrowing apparatus car-
ries out all the operations described during
one revolution of the narrowing-shatt v.

It is evident that this apparatus can work
with one row of needles only, if such be sub-
stituted for double row shown and deseribed.

Having now fully described my invention,

what I claim, and desire to secure by Letters
Patent of the United States, 18—

1. A covering needle, B, having a groove,
2, and near to its lower end a hole, 0, 1n com-
bination with a latch-needle, a, for the pur-
pose of guiding and catching the hook &’ of
the latch-needle and for moving the latch-nee-
dle to and fro by means of the covering-needle.

2. The combination, with a row of latch-
needles, of the covering-needles, each having
a groove on its under side and a hole near its
end, the head ¢°, the frame d' @&° d*%, the lever

9% the slide-bar p p’, means for raising sald

bar, levers d’, and means for moving said le-
vers, whereby the covering-needles may be
COUpled with the latch- necdles and uncoupled
therefrom, and whereby while coupled the
lateh- needles may be moved endwise, Substa.n

tially as described.

3. The combination, with the two rows of
lateh-needles, of the two rows of covering-nee-
dles, each having a groove on its under side
and a hole near its end, the heads carrying
said covering-needles, the two rocking frames
d @& a* D' DS D, devices for rockmg said

. frames upon their pivots, the leversd d' D D/,

the connecting-rods ¢ ¢, the levers ¢ ¢/, and
the actuating-cam, substantially as described.

4. The combination, with two rows of nee-
dles, of two rows of covering-needles, heads
carrving sald eovering-needles, slides connect-
ed with said heads, the rocking {frames d' d° d**
D* D D**, on which said heads are mounted,
the slide X% having arms K" K", adapted to
move the heads of both rows of covering-nee-
dles at the same time, and devices for moving
sald slide inwardly, substantially as described.

5. The combination, with the grooved bars
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y® RE of the levers 7S 7T RS R, 1ock shafts 7 R, atmﬂ' cam for saul lever, substdmlally as de-

the springs r® R, the slide p’, and devices for seribed. [0
raising said shde, substantially as described. | In witness whereof I have hereunto set my
6. The combmatwn with the grooved bars | hand in presence of two witnesses.

7* R% of the levers 75 77 RP R', the springs »% - ALBIN BF‘YER

RH’ the slide p’, devices for raising said slide, W_ltnesses:

‘the rock-shaft »* R, the levers * »* R* R*, the - P. MUHLNER.

connecting-rods o*ﬂ-R’*, the lever 7', and the a,ctu- | - B. Ror.
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