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SWITERALAND, ASSIGNOR 1o EDOUARD DUBIED &

To all whom it may CORCErn! :

. Be it known that I, KpoUaxp Duonin, &
citizen of the Republic of Switzerland, re-
siding at Couvet, in the Canton of Neucha-
tel, Republic of Switzerland, (whaose pos
office address is Couvet,) have invented
certain new and vseful Trprovements in
Tlat Bed Knitting-Machines; and I do heve
by declare the following to be a full, cleny,
and exact description of the invention, stuch

4s will enable others aliilled in the art to
and uge the.

syhich it appertains to make
same, veference being had to the accompany-
ing drawings, and to letters of reference
mavked thereon, which formi a part of this
specification. _

" Jnitting-machines in which the needle-
bed is automatically racked or shogged as
required to suit the fabric by means of a
pattern mechanism already Imown. In
ihose cases, however, where Jifferent racked
patterns had to be produced in the same
article, a very long pattern chain was re-
(uired, as the chain had to remain in opera-
{jon during the whole process of knitting
(e article.  Such long chain, besides being
expensive, had the (disadvantage that it had
{o be changed or alteved over its entire

are

iength, when 1t was necessary to alter one

of fhe racked paiterns even i it was only
to the extent of one row of loops, which
took up much time and involved consider-
able expense.

Tn the automatic racking or shogging de-
vice forming the subject of the present in-
vention a separate pnitern mechanism 18
provided for each pattern such mechanisuis
being separately and independently of each
other brought inte and out o3 aetion

3

through one commen main chain, each of
the said mechanisms causing & shoggmg of
the needle-bed. By this 2 angement the

aforesaid defects ave veduced to a minimuin.

The accompanying vwings tusivate the
5 invention by way of example i one form
of construction of n needle-bed shogging de-
vice for knitéing machines for producing
(abrics with three different patierns.
Wigure 1-is an end view of the machine
looking from what is the vight hand end in
Tig. 5. Tig 2 is a part sectional plan of
Tig. 1. Tig. 3 is 2 elevation of the ma-
chine looking from what is the left hand
side in Tig. 1. Fig. 4 is o plan of the actu-
3 ating mechanism for the main and pattern

i chaing. . Tig.

a diagram of the

.anism partly in section.

Speedle-bed 1 s

5 is a front elevation of the
left end portion of
fabric produced by the
machine. Fig. 7 is a part end elevation
looking from what S the left hand side in
Fig. 5. Fig. 81isa plan.of Fig. 7. Fig. 9
is n detail of Fig. 7. Fig. 101sa section on
the line A-—B of Fig. 12 Fig. 11-is a de-
tail of Fig. 10. Fig. 12 is a front elevation
of the right end portion of the machine on
a larger scale. Fig. 13 s a section on the
line (—D of Fig. 12, Tig. 14 shows a de-
tail taken from Fig. 12. Fig. 1515 a plan
corresponding to Fig. 12. Tig. 16 13 a sec-
tiom on the line E—F of Fig. 15. Fig. 17
is & front elevation of the controlling mech-
Fig. 18 is an end
view looking from what is the left hand
end in Fig. 17. Fig. 19 shows 2 portion of
the controliing mechanism. Fig. 20-is a
section on the line G—IT of Fig. 17, shown
from the left side. Fig. 21 is a section on
the line J—K of Fig. 17 shown from the
left side. :

1 denotes the rear needle bed shidably ar-

ranged within the frame 5 of the knitting

machine: said needle bed carries a guide
piece 2 Joosely embracing a vod T secured

i the frame 5 (Figs. 1, 10,12). Two studs
9 fixed on the guide plece engage both sides
of a stepped shogeing cam 4 which 1s rota-
tably mounted on & chaft 6 in the frame 5
and s connected with a ratchet wheel 8
(Figs. 1. 10, 11, 12, 15, 16). 'fhe latter has
fwo rows of oppositely directed teeth, the
piteh of the feeth corresponding to the piteh
of the stepped cam 4. while the height of
the steps of the latter is equal to the pifch of
the needles in the bed 1. DBoth rows of teeth
of the ratchet wheel 8 ave engaged by pawls
o and 10 respectively so that when the
eateliet wheel § is racked by either of the
pawls to the extent of otte or more teeth the
shogged & corresponding
nuniber of needle pitehes i one direction or
the other.  Secured to the stepped cam 4 1s
o notehed wheel 11, the notehes of whic

n'are
engaged by a detent 12 (Figs. 3, 10, 12, 15)
which iw pressed against the notched wheel
Dy means of alever 13 fixed on the rock shaft

thus ‘pre\'enting aceidental rotation of
14 The shaft 14 is carried in
plate 32 (Figs. 1,3

11,
the cam whee
hearings 30 fized on base
and 3).

The detent 12

the machine. - Fig. 6 is

cits loosely on thie shaft .15;
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but is prevented from axial movement there-
on. On the shaft 14 (Figs. 4, 10, 12, 15 and
16) is fixed a lever 17 which carries on a
pivot 18 the two pawls 9,10 which are pressed
against the teeth of the ratchet-wheel 8 by
means of the springs 19, 20. On the shaft
14 (Figs. 1, 3 and 4) are mounted arms 23,
24, 25 with cam-blocks having oblique work-
ing surfaces, against which a roller 26 strikes
at each str e of the carriage 27. . The mid-
dle arm 24 carries a block having two op-
positely disposed working surfaces, one of
which is parallel to the working surface of
the arm 23, and the other parallel to the
working surface of the arm 25. Accord-
ingly, at cach stroke of the ecarriage, the
shaft 14 is rocked once forward and once
backward through the co-action of the roller
26 with the said surfaces, whereby the arm
17 fixed on the rock shaft 14 and carrying
the pawls 9 and 10 moves up and down
while the lever 13 moves backward and for-
ward. .

On the shaft 6 is mounted a chain drum
28 adapted to carry the pattern chain (Figs.
1, 3, 12,13, 15 and 16), and the shaft. 29,
which is fixed in a bracket 33 on the base
plate 32, carries two chain drams 34 and 35,
each of whicl is rotatable on the said shaft
29. Each of the said chain drums has a
ratchet wheel 36, 37, 38, (Tigs. 12, 15 and
16), actuated by pawls 89. 40 and 41 re-
spectively (Figs. 1, 3, 12, 13, 14, 16) which
pawls are pivoted on pins 492, 494 43 (Figs.
1, 4,14, 13 and 16) carvied on the levers 44,
45 and 45" fixed op the rock shaft 14. The
pawls 39, 40, 41 arc normally pressed by
means of springs 87, 88, 89, against pins 90
on the levers 44, 45, 45*. An oscillating
movement is imparted to the levers 17, 44, 45

‘and 45* as they are rigidly. fixed to the

shaft 14.

45
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The shaft 52 (Tigs. 1, 12, 18, 14, 15) car-
ries pawls 53, 54, 55, which are kept in en-
gagement with the ratchet wheels 36, 87, 38
by means of springs.62 attached to the ear-
riage guide 65 so that backward rotation of
the chain drums 28, 84, 35, is prevented.
The chain drums 28, 84, 85, carry pattern
chains 66, 67, 68 (Figs. 12, 13, 15) to each
of which may be serewed two rows of studs
69, in any desired position according to the
requirements of the pattern of the fabric
which studs act upon feeler levers 70, 71, 79,
73, 74, 15; upon rotation of the chain drums
28, 34 and 35, and advance of the pattern
chains 66, 67, 68. The levers 70, 72, 74 are
secured on the shaft 15, and the levers 71,
73, 75, are fixed on the shaft 52. The levers
10, 7L, 12, 78, T4, 75 are pressed against the

- pattern chains 66, 67, 53 by means of springs

76 (I'ig.13) engaging the levers 70 and 71.
The levers 70, 71 (Figs. 10, 11, 12 and 15)
Liave downwardly extending arms 77, 78 the

5 lower ends of which are connected by means

1,015,668

of rods 81, 82 with cams 83, 84 loosely
mounted on the shaft 6 between the stepped
cam wheel 4 and thé chain drum 28 (Fig.
16).. The pawls 9 and 10 have side projec-
tions 85, 86 in engagement with the cams 83,
84 (Figs. 11 and 15). '

Under the pawls 39, 40, 41 (Iigs. 8, 12,
13, 16) are arranged knock-off fingers 91,
92, 93 which are secured to shafts 94, 95, 96

which latter are carried in bearings 97, 98,

99 fixed on the base plate 82. Af the left
hand ends of the shafts 94, 95, 96 are se-
cured levers 100, 101, 102, (Figs. 8 and 5)
which are connected by means of rods 103,
104, 105 with levers 107, 108, 109, on the
shaft 106 (Figs. 8, 5, 7 and 8). The levers
108, 109, 110 are subjected to the downward
tension of the springs 111. The shaft 106
is rotatably mounted in the left hand end
of the machine frame 5; the lever 107 be-
Ing secured to said shaft while the levers 108,
109 are loosely mounted thereon. The lever
107 is positively connected with a feeler le-
ver 110 through the shaft 106. Upon a pin
113 fixed to the machine frame are loosely
mounted hooked catches 114,115,116 each of
which is pressed by means of a spring 117
against one of the levers 108, 109, 110.” Be-
low these levers is a chain drum 121 rota:
tably mounted on a shaft 120 fixed to the
machine frame which chain drum carries
the main pattern controlling chain 122 hav-
ing_ the same number of rows of pattern
studs 124, 1242, 125 of various height, as

there are pattern-chains (in the present case

thervefore three) which pattern studs en-
gage with the levers 108, 109, 110, upon rota-
tion of the chain drom 121, 4. e. upon feed-
ing of the chain 122. The main chain drum
121 has on its right hand side a ratchet
whieel 126 the teeth of which are engaged by
a pawl 127 pivoted on a pin 128 carried by
a lever 129 fixed on the shaft 14 (Figs. 7
and 8).
etred to it at the left hand side a notched
wheel 130 the notches of which are engaged
by a catch 131 which, when the main chain
drum 121 is at vest, is pressed against the
notched wheel by a lever 132 secured te the
shaft 14 (Figs.h, 7 and 8), accidental move-
ment or sudden advance of the main-chain
drum 121 being thus prevented.” The catch
131 is pivotally mounted on the shaft 106.
The main pattern controlling chain 122 is

brought into and out of action by a special 1

controlling mechanism hereafter described;
See Figs. 5, 7 and 8. :

A double armed lever 135 which is piv-
otally mounted on a shaft 137 fixed in the
machine frame 5, bears with its forward
end (right hand) upon the main pattern
chain 122; the pawl 127 has a pin 138 with
which it rests on the lever 135, said pawl be-
ing thus -prevented from engaging - the
ratchet wheel 126 when the lever 135 'is

79
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5 diately behind the lever
- tends to return the catch into its normal po-

.action of the pattern

1,015,868 @

raised by o stud 124* on the chain. In this
position of the lever 135 its rear end 1s ar-
yested by a catch 139, the further racking
or feeding of the main chain 122 being there-
by prevented. The lever 135 remains in the
position shown until the catch 189 is with-
drawn from the lever 185 by means of the
wire 140 through the action of the control-
ling mechanism whereupon the lever drops
and the pawl 127 emgages the teeth of the
ratcheb wheel 126 whereby the feeding of
the main chain is continied. The catch 139
is pivotally mounted within its support 141
which is fixed to the base plate 132 imme-
185, A spring 142

169,

sition.

The periodical throwing into and out of
chains 66, 67, 68 and
the stepped camn 4 is effected by the main
chain 122 (Fig.-3). The chain drum 121,
corrying the main chain 122 is operated
fvom the rock shaft 14 (Figs. 7 and 8) to
which an oscillating movement is imparted

. ypon reciprocation of the carriage 27 (Ifigs.
o tol

2 and 4) by the codperation of the roller 26
with the arms 23, 24, 25. Fach backward os-
cillation of the rock shaft 14,4, e. in the di-
vection of the arrow indicated in Figs. 7

5 and 10, effects an advance of the ratchet

wheel 1926 and thereby also an advance of
¢he main chain 122 through the intermediary
of the lever 129 and the pawl 127 when the
double lever 135 ig lowered. :

When one of the low studs 124 (Figs. 3,
5, 7) on the main chain 122 strikes one of
the levers 108, 109, 110 for instance the lever
110, the latter is raised and engaged by a
corresponding catch 114 until one of the
high studs 125* in the same row striites the

toe of the catch 114 throwing the latter out’

of engagement with the Jever 110 whieh is
then returned $o its normal position throu gh
the action of the gpring 1il. In raising
the lever 110 the shift 94 is turned through
the intermediary of the shaft 108 the lever
107 the rod 103 and the lever 100 there-
by moving the knock-off finger 91 out of en-
gagement with the pawl 39 (Fig. 18).

At each stroke of the carriage the paf-
tern chain drum 28 is turned to the extent
of one tooth by means of the shaft 14
through the intermediary of the pawl 89 on
the lever 44. This turning continues until
the lever 110 is again released. If one of the
chain studs 69 fixed to the pattern chain 66
which is thus fed strikes one of the feeler
levers 70, 71 for instance the lever 70, the
shaft 15 as also the cam 83 are partially
rotated in the direction indicated by the ar-
row in Fig. 10; the camn 83 is moved through
the intermediary of the rod 81.and the le-
ver 77. 'The projection 85 of the pawl 9
slips off the cam 83 and the pawl 9 engages
one of the teeth of the ratchet wheel 8 and

sition.

“push-pawls 173, 174,

rotates at the next downward movement of
the lever 17 the stepped cam wheel 4 to the
extent of one step to the front, inasmuch as
both pawls 9, 10, have an up and down mo-
tion in consequence of being pivoted on the
lever 17. The said racking or turning of
the stepped cam 4 effects a shogging of the
needle-bed 1 to the extent of as many needle
pitches to the left as teeth of the ratchet
wheel, and thereby .of the cam, have been
successively racked. If a stud 69 of the pai-

tern chajn 66 strikes the lever 71 the shaft '

52 will be partially rotated and thereby by
means of the rod 82 and the lever 78 also
the cam 84 (Fig. 11). The projection 86
of the pawl 10 slips off the cam 84, the pawl
10 engages with the other row of teeth of
the ratchet wheel 8 and turns, at the next
downward movement of the lever 17 the
stepped cam 4 to the extent of one step to
the rear whereby the needle bed 1 1s shogged
from left to right.. Thesprings 76 effect the
return of the levers 70, 71, 72, 73, 74, 73 into
normal position after the chain studs 69
have passed them. The throwing into
action of the other pattern chains 67 and 68
is effected by the other rows of studs 124,
195 on the main chain 122, striking the cor-
responding levers 108, 109.

Figs. 17 to 20 show an extremely suitable
controlling mechanism for the main chains
192. The controlling apparatus has 5 Coun-
ter .drum 143, Fig. 17, which is loosely
mounted on the shaft 144 held in brackets
145, 146 and is provided externally with
double helical grooves 147, 148 along which
run index marks numbered for instance
from 1 to 1000. Within the grooves 147 of
the drum 143 are slidable contact blocks 149,
150, 151, 152, 153 which may be fixed in po-
Tn the helical grooves 148 (¥igs. 17,
19) on the drum 143 slides the lower portion
155 of a reversing siceve 156 which is slid-
ably mounted on a shaft 158 with a key way
157 engaged Dy & key block 159 (Fig. 20) of
the sleeve-156 which is thus prevented from
rotation on the shaft. The shaft 158 is car-
ried in the brackets 145, 146. The reversing
Sleeve 156 carries loosely two feeler levers
160 and 161 (Figs. 17, 20 and 21) which are
in operative connection with the rocking
levers 164, 165 through the intermediary of
pins 162, 163. The rocking levers 164, 165
engage with their upper forked portions a
cranled shaft 167 which is carried by the
brackets 145, 146 (Fig. 17) and has secured
to it the lever 168 (IMigs: 17, 18) which is
connected by means of the rod 169 with the
lever 170. '

Yor the rocking or rotation of the drum
143, at each stroke of the carriage there are
arranged a lever 171 (Figs. 17,18, 19) two
(Figs. 18, 19) as also
two ratehet wheels, 175, 176 (Figs. 17, 18,
19) which are rigidly secured to the drum
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143, the teeth of the ratchet wheels being
shaped in opposite directions. The shaft

- 158 (Fig. 17) has secured to it a lever 176*
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" vented. -

fixed on the latter.

which is in connection through the inter-
mediary of a pin 178 with the reversing
cam 177 (Figs. 17, 18, 19) which is loosely

mounted on the shaft 144 between the bracket .

145 (Fig. 17) and the ratchet wheel 175.
Between the two ratchet wheels 175, 176
(Iigs. 17 and 18, 19) are arranged the two
pawl carriers 179, 180, which form with each
other a kind of tongs, a spring 181 (Fig. 19)
tending to keep the tongs constantly closed
when they are not forced open by the lever
171 which receives its upward movement
from the connecting-rod head 182 with the
roller 182* (Figs. 8, 17 and 18). - The drum

143 has further fixed to it the retaining

wheel 184 the teeth of which are engaged

by a spring actuated pin 183 any undue ro-.

tation of the drum 143 being thereby pre-

The connecting-trod head 182 with the
roller 182* (Figs. 8, 17, 18) whjch are fixed
to the driving chain 154 of the knitting ma-
chine, move the lever 171 upward whereby
the pawl carriers 179, 180 are forced apart
owing to the beveled  faces of their lower

~ends, the pawl 173, being in action, when the
‘cam 177 is in the corresponding position

shown in Figs. 18 and 19, moves the ratchet
wheel 175 to the extent of one tooth and the
drum 143 to the extent of one index pitch in
the direction of the arrow indicated in Figs.
18-and 19. This action is repeated every
time the connecting-rod head 182 (Fig. 17)
is brought under the lever 171 through the
movement -of the driving chain. The pawl
178 remains operative until the projecting
toe 220 of the contact block 152 (Fig. 17)
strikes the downwardly extending projection
155 of the reversing sleeve 156 thus partially
rotating the latter and the shaft 158. " By this
rotation of the shaft 158 the lever 176* is
also rotated which latter moves the reversing
cam 177 by means of the pin 178 which is
In consequence of the
rotation of the cam 177 the pawl 173 is
brought to bear.on the face 185 of the cam
177 thus preventing its engagement with the
ratchet wheel 175. The pawl 174 slips off
the face 186 of the cam 177 and drops into
engagement with teeth of the ratchet wheel
176, which teeth-are arranged in an opposite
direction to the teeth of the ratchet wheel
175. The drum 143 is now rotated by the
pawl 174 that is in the opposite direction to
that imparted by the pawl 173, until a con-
tact block 151 (Fig. 17) strikes the projec-
tion 155 of the reversing sleeve 156. There-
by the reversing cam 177 is again brought
into the former position shown in Fig. 19,

. the pawl 173 being brought into operation

while the pawl 174 is put out of action and

- drum. :

1,015,868

the drum 148 (Fig. 17) is again rocked in
the first mentioned direction.

The contact blocks 149, 150 are secured in
the broad groove 147 but the reversing sleeve
156 with its lower end 155 is freely movable
since the projecting toes 220 are kept short
and do not cover the narrow groove 148.
The contact blocks. 149, 150 thus gct only on
both feeler levers 160 or 161 (Figs. 17,
20, 21). '

. The feeler levers 160 and 161 (Figs. 17,
20, 21) are provided with slots 187, 188
(Figs. 20, 21) so that the forked rocking le-
vers 164, 165 can only be actuated, each in

65

70

75

one direction through the feeler levers by -

the forward and backward motion of the

80 .

In the direction indicated by the arrows

in the Figs. 18 and 19, 4. e. when the drum
is rotated by the pawl 173, a contact block
149 striking the feeler lever 160 will move
the latter and also rock the forked lever 164,

the slot 187 being correspondingly arranged .

refatively to the pin 162 as shown in Fig. 20.
If however in the direction indicated, a con-
tact block 150 (Figs. 17, 21) engages the

-Teeler lever 161 the pin 163 slides within the.

slot 188 so that the forked lever 165 is not
rocked as the block 150 slides past under the
feeler lever 161 as shown in Fig. 21, without
the latter actuating the forked lever 165.
If on rotation of the drum by means of the
pawl 174, ¢. e. in the directlon opposite to
that indicated in Figs. 18 and 19 a contact
block 149 comes into engagement (Figs. 17
and 20) with a feeler lever 160 the latter will
move away from the pin 162 in consequence
of its slot 187 (Fig. 20) and will not actuate
the forked rocking lever 164. However in
the same direction of rotation the block 150
will engage the feeler lever 161 in such man-
ner that the forked lever 165 is rocked
thereby. In order to return the feeler levers
160, 161, again into their original positions,
when the contact blocks 149, 150 have passed
beneath them without actuating the forked
rocking levers 164, 165, respectively, each of
the feeler levers 160, 161 is provided with a
spring 166 (Figs. 17, 20, 21) which tends to

keep the said feeler levers 160, 161, against -

the pins 162-and 163 respectively.

The main chain 122 of the knitting ma-
chine is brought automatically into and out
of action in the following manner. The

85

90

95

100

105

110

115

controlling lever 170 is ¢onnected by means

of a steel wire 140 with the catch 139 (Figs.
1,7, 8,17 and 18) for the purpose of bring-
ing the main chain 122 into and out of op-
eration. While the lever 170 is in the posi-
tion shown in Fig: 18, the pawl 127 pivoted
on the lever 129 serving for the rocking of
the ratchet wheel 126 of the main chain
(Figs. 7 and 8) rests upon the double lever
135 through the intermedisry of the pin
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" movement to the cranked shaft 167 and the
. lever 168, whereby
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_tion of the drum 143 by means of-the pawl

'164 by means of the

the steel wire 140 from engagement with the

_has passed through under the feeler lever 160 ]

.adjvsted in any desir

/156, the main chain 122 will be brought into !
%ction -simultaneously with the reversal of |
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188 and 'is"thusvarevented from engagement
with the ratchet wheel 126, The left hand
end of the double lever 135 is held down by

the catch'189; at its right hand’end the lever |

185 has & hooked portion 189.  If on rota-
178, i. e. in the direction of the arrow Figs.
18 and: 19 a-contact block 149 strikes the
feeler lever 160 Fig. 20 it then effects rota-
tion of the latter and moves the forked lever

L Ein 162. The lever
164 with its upper forked portion. imparts
_ the lever 170 is raised
the intermediary of "the rod 169;

through )
139 is thus withdrawn by means of

the catch

double lever 135. - This lever 135 is now free
and drops with its hooked portion 189 on
the chain 122. When the contact block 149

on rotation of the drum 143 by means of the’
pawl 173 the catch 139 is- returned ‘to its
former position by the spring 142 (Fig. 8)
feeler lever 160 is returned into its former
position by spring 166 (Figs. 17, 20). When
the hooked portion 189 of the lever 135
drops down, the pawl 127 fallsinto engage-
ment with the teeth of the ratchet wheel 126
and feeds the main chain forward through
the oscillation of the shaft 14, the said chain
in its turn controls the automatic operations
in the manner described. The pawl 127 re-
mains in operation until a stud 124* on the
main chain passes under the double lever
195 which causes the left hand end of the
said lever to pass beneath the catch 139 and
is arrested in that position whereby the pawl
127 and the main chain 122 are thrown out
of action. If on rotation of the drum 143
means of the pawl 174 é. e. in the opposite

direction to the arrow in Figs. 18 and 19 a

the latter will be rotated and the main chain
192, brought into action in the same mhanner
as already described. The main chain 122
is thus. thrown into and out of action upon
the forward or.backward rotation of the
drum 143, as many times as there are contact
blocks 149 and 150 respectively fixed into
the groove 147 and as these blocks may be
d position on the drum
143 the main chain 142 may be brought into
action after any desired number of rows of
loops according to the position of the blocks.

Tf.instead of a contact block 152 a con-
tact block 153 is placed within the groove
147 which block is po forraed and arranged
that it contacts simultaneously with the

feeler lever 160 and the reversing member

the drum 143 from forward to backward ro- !
tation. _

If the contact block 151 is so formed and

5]

arranged that it contacts at the same time
with the reversing member 155 and fecler
161 the main chain 122 will be brought into
action simultaneously with the reversal from
backward to forward rotation. If, for in-
stance, the article to be produced ‘has® 780
rows of loops that number of rows will be
counted forward and for the next article

s

backward, that is, » contact block 14l will "

be fixed on the index mark 0 and another

780, therefore the controlling mechanism,

contact block 153 will be fixed at the mark '_75

will return into its initial position after..

every two articles made. 1f, however the
article has for instance 1300 rows, one con-
tact block 152 is fixed at 650, this will repre-
sent 050 rows, on the forward rotation of
the drum and again 650 rows on the back-
ward rotation; which is equal to 1300 rows.
This is on the asswmption that the dram has
1000 index divisions. ' : :
The movement of the carriage 27 may be
effected by hand or motor. Figs. 1,2 and 3
chow an actuating arrangement which is
suitable .for manual or power operation.
In the frame of the machine is carried a
shaft 190 on the forward end of which is
loosely
boss of which is provided with teeth at the
vear. A collar 192 also provided with teeth
is secured to the shaft 190. It is clear from
the drawing that manual rotation of the
shaft 190 is only possible when the crank
handle is pushed back into engagement with
the collar 192 and rotated 1n a clockwise
directicn. ‘The rear end of the shaft 190
carries a clutch 193 and a loose belt pulley
194 so that by means of the said cluteh the
pulley may be coupled to the shaft. For
this purpose a bell crank lever 196 is piv-
oted to the machine frame at 195, the longer
arm of which lever is provided with a
handle 197 the sherter arin engaging by
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mounted a crank handle, 191, the.

100

means of two pins 198 the groove of a sleeve '

199 slidable upon the shaft 190. The said
sleeve is so connected with the clutch that
upon corresponding movement of the bell-
crank lever the
forced against the inner periphery of the
belt pulley thus coupling the latter to the
shaft. The motion of the shaft 190 is trans-
mitted by means of toothed wheels 200 and
901 to a shaft 202 which is supported on a
searing. 203 in the machine frame and car-
ries a chain wheel 204 at its forward end.
On the base plate 32 is fixed 2 bracket 210
for the shaft 205 of another chain wheel
906. A. chain 154 is passed over the chain
wheels 204, 206 and
necting rod 207 is attached to one of the
chain links the other end of said rod being
connected to an arm 208 of the carriage 27.
The arm 208 slides along a guide bar 209
fixed-in the machine frame. It is to be un-
derstood from the above that motion may

110

arms 198 of the clutch are -

115

120

the head 182 of a con-
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be imparted to the carriage 27 by hand_ as

also by power. :

Fig. 6 shows a diagram of a fabric of 140
rows of loops which may be knitted in the
machine. In this case the first 20 rows of
loops are racked after every fourth stroke
of the carriage, the following 110 rows are
racled after each stroke of the carriage and
finally the last 10 rows on every second
stroke. If this pattern had to be produced
on an ordinary knitting machine the pat-
tern chain necessarily would be very long.

‘In the new machine in addition to the
main chain there are provided as many

* smaller chains as the number of. different

patterns in the fabric (in the present case
Each of these chains.contains as
many links as are necessary to produce the
particular paitern, for instance the chain
for that pattern where the rows of loops are
to bo racked after every second streke of
the carriage has at least four links the sec-
ond chain which is to cause the racking of
the rows of loops after every stroke has at
Jeast two links and the third chain for the
racking of the loops on every fourth stroke,
at least eight links; this being in all at
In previously known
machines a chiain of 140 links would be nee-
essary to produce a fabrie of this pattern.

Wihat T elaim is—

1. In an antomatic racking deviee for the
needle beds of flat bed knitting machines
the combination of a primary rotating pat-
tern controlling chain, a plurality of sce-
ondary rotating pattern-chains, means tor
throwing each of the secondary rotating
pattern chains into and out of action apart
from the others by the primary chain, a
rolatable stepped cam, and means for ro-
{ating the sicpped cam from each of the
sccondlary pattern chains in one or the other
direetion.

o In an automatic racking device for
the needle heds of flat bed kuitbing machines
the combination of a primary rotating pat-
tern controlling chain, a plurality of sec-

ondary rotating pattern chains, the primary.

rolating main  pattern controlling chain
having as many Yows of studs as therc are
secondary rotating pattern chains, each of
the secondary rotating patiern chaing hav-
ing a group of studs, the studs of the vari-
ous groups being placed in different succes-
sions, means for throwing cach of the sec-
ondary rotating pattern chains into and out
of action apart from the others,a rotatable
stepped cam, and means for rolating .the
stepped cam from each of the secondary
pattern chains in one or the other direction.

3. In a flat-bed knitting machine thie cow- |

bination of a slidable needle-bed, a rotata-
ble stepped cam wheel for shogging sail
needle-bed, a carriage sliding over the needle
bed, mechanisni actuated from the carriage

for counting the number of strokes, a pri-
mary pattern controlling chain, means for
operating said primary chain through the
reciprocation of the carriage, a plurality of
secondary pattern chains, means for throw- 70
ing each of the secondary rotating chains
into and out of action apart from the others
by the primary rotating chain, and means
for rotating the stepped cam wheel, from
each of the pattern chains, in one or the 75
other direction. . .

4. In a flat bed knitting machine, the com-
bination of a slidable needle-bed, a carriage
adapted to slide over the needle-bed, said
carriage carrying a roller, a shaft, a plu- 8o
rality of arms fixed to the shaft carrying
cam blocks adapted to codperate with said
roller, a chain drum, a primary rotating pat-
tern conirolling chain carried by the drum,
o ratchet wheel connected to the drum, a 85
lever fixed to the shaft, and a pawl pivoted
to the lever and engaging the ratchet wheel.

5. In a flat bed knitting machine, the com- i
bination of a primary chain, a chain drum

carrying said primary chain, several rows 90

of alternating high and low studs on said
chain, levers extending into the path of
these studs, catches for arresting sald levers,
oxtensions on said catches reaching into the
path of said studs, knock off fingers, and 95
measns for transmitting the movement of
said levers to said knock off fingers.

6.-Tn a flat bed knitting machine, the
combination of a slidable needle bed, two
studs carried thereby, a stepped cam wheel 100
engaged by said studs, a ratchet.wheel hav-
ing two oppositely disposed sets of teeth
and rigidly secured to said stepped cam, two
cams partly projecting beyond said ratchet
teeth, two shafts disposed one on either side 105
of said stepped cam, two arms secured to the
said shafts, and two rods, each of which
connects one of said arms with one of said
cams for imparting rotations to said cams.

7. In a flat bed kuitting machine the com- 119
Dination of a stepped cam wheel, &< het
wheel having two oppositely disposea- sets
of teeth and rigidly secured to said stepped
cam, two rotatable cams, two rods for im-
parting rotation to said cams, two shafts 115
disposed one on either side of the stepped
cam and two arms secured to the said shafts

“and conrccted with said rods, a rock shaft,

2 lever secured to.said rock shatf, two pawls
pivoted to said lever engaging said ratchet 120
{ceth, projections on said pawls extending
into the path of the said-cams, for prevent-

. ing the engaging of the one, or the other,

or both of said pawls into the correspond-
jng teeth. ' 125
8. In a flat bed knitting ‘machine a mov-
able needle Ped, studs mounted thereon, a
Aepped cam engaged by said studs, shatls,

~hain wheels mounted on said shafs, pat-

{ern chains carried thereby, a notched wheel 130
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rigidly connected with said stepped cam
wheel, two shafts arranged one at each side
of said pattern chain, a detent loosely
mounted on one of said shafts and adapted
to engage said notched wheel and a lever
mounted on said rock shaft and adapted to

actuate said detent.
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In testimony whereof, I have signed ‘my
name to this specification in.the presence
of two subscribing witnesses,

, - EDOUARD DUBIED.
Witnesses: . - :
Hermanw Husee,
- Carn GUBLER.



