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The present invention relates to dobbies 
with endless paper pattern cards, and its ob. 
ject is to bring the number of parts required 
between the reading needles and the hooks for 

5 the adjustment of the latter to a minimum, 
and to construct the machine in such a Way 
that it can also be rotated backwards, and 
that when this is done the picks open again. 
For this purpose supporting needles which 

are intended for supporting the hooks during 
certain intervals of time are oscillatably sup 
ported and are so placed directly under the 
infiuence of the carriers of the reading nee 
des that when the reading needles drop into 

15 holes in the pattern card in reading a pick the 
supporting needles, are swung by those car. 
riers into a position in which the associated 
hook, during the next forward movement of 
the lifting knife, lies within reach of the 
latter, and out of which position they after 
wards swing back again into their initial po 
sition. 

Various constructional examples of the in 
vention are illustrated in the accompanying 
drawings in which: 

Figure 1 is a front elevation and Figure 2 a. 
side elevation of one constructional form. 
Figure 3 shows part of Figure 2 on a larger 
scale. Figure 4 is a side elevation of a sec 
Ond constructional example. Figures 5 and 
6 and Figures 7 and 8 illustrate in partial 
front elevation and in side elevation two fur 
her constructional examples, and Fig. 9 is a 
complete side elevation of the arrangement 
shown in Figs. 7 and 8. 
By 1 are denoted the lower hooks, which, 

when they are in the lower position, shown in 
full lines in Figure 2 and in Figure 4, are 
pulled along in a known manner by a for 

40 wardly moving lifting knife 2. In the first 
constituctional example each hook 1 is slip 
ported upon a vertical supporting needle 3. 
Similar only correspondingly longer sup 
porting needles 4 are provided for the sup 

4.5 port of the upper hooks, not shown. These 
Silpporting needles 3 and 4 stand eccentrically 
upon the upper surfaces of hemispherical 
heads of lower supporting needles 5 and 6, 
which are so supported in bars 8 and 9 that 

50 they can deflect forwards and backwards. 
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The bar 8 is carried by two arms 10, which are 
each supported by means of a roller 11 upon a 
cam disc 12, which is mounted upon a shaft 
18, on which the arms 10 are guided by their 
forked lower ends. The bar 9 is held by two 55 
arms 14, which are likewise guided by means 
of their forked ends upon the shaft 13, and 
which each carries a roller 15, which rests upon 
the periphery of a cam disc 16. The cams of 
the cam discs 16 differ in phase by 180° from 60 
those of the cam discs 12. From the shaft 13 
the ratchet wheel 18 of the paper card cylin 
der 19 is driven by means of a cam 17. 
When the bars 8 and 9 are in their highest, 

position the lower ends of the supporting 65 
needles 5 and 6 are located a little above the 
horizontal webs of bars 20 of angle-shaped 
cross section, and bear, under the eccentrically 
acting pressure of the upper supporting 
needles 3 and 4 against the upright webs of 70 
these bars. The needles 5 and 6 are loosely 
embraced by the eye-shaped upper ends of 
wires 21, 22, which each form one arm of a 
bell-crank lever. These levers are mounted 
loose upon a pivot 25, and with their other 75 
arms they hold wires 23 and 24, from which 
the reading needles 26 are suspended. The 
pivot 25, at each complete revolution of the 
shaft 13, receives an angular rotation from 
the latter by means of a cam disc 28 and a 80 
lever airlin 29 bearing thereon and mounted 
fast upon the pivot 25. The pivot 25 also car 
ries fixedly a stirrup 30, the central portion 
of which passes underneath all the wires 
23, 24 for the purpose of lifting the reading 85 
needles 26 out of the paper card cylinder 19 
at a given time. 
The method of operation of the machine 

described is as follows, starting from the po 
sition of the parts indicated in the drawings, 90 
and firstly for the case in which a reading 
needle could not drop into a hole in the paper 
pattern card, which applies to the reading 
needle carried by the wire 24. 
The bar 9 and the supporting needle 4 are 95 

located in their uppermost position and the 
Supporting needle 4 presses eccentrically 
upon the head 7 of the supporting needle 6 
located underneath, and thereby holds the 
lower end of the latter in contact with the 100 
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upright web of the bar 20. Hence if the bar 
9 subsequently descends, while the cam on the 
cam disc 16 slips away underneath the roller 
15, the needle 6 can go with it only until it 

5 stands upon the horizontal web of the bar 20. 
The hook located above the associated sup 
porting needle 4 can therefore not descend so 
far that it could be drawn out by the lifting 
knife. 

10 If on the other hand a reading needle 26 
drops into a hole in the paper pattern card, 
the associated wire 21 defects under the 
weighted part of the lever arm carrying it 
and takes with it by its end eye the supporting 

l6 needle 5. The lower end of the latter there 
fore takes up a position in front of the bar 20 
located underneath it. If the bar 8 then sinks, 
the needle 5therefore follows it right into the 
lowest position as shown in Figure 3. On the 

20 right. To the same extent the supporting 
needle 3 descends, so that the hook 1 sinks so 
tar that it is carried along by the lifting knife 
2 as shown in Figure 2 during the following 
forward stroke. 

25 From Figure 2, it will be seen that at each 
feeding movement of the paper card cylinder 
two pick readings occur. Starting from the 
position of the parts there indicated the oper 
ations proceed in the following manner, rota 

30 tion of the shaft 13 in the clockwise direc 
tion being assumed. The eccentric part of 
the can dise 28 begins to act upon the lever 
arm 29 and the shaft 25 begins to revolve in 
an anti-clockwise direction. Consequently 

35 the stirrup 30 lifts the wires 23 and 24 so that 
dropped reading needies 26 pass out of reach 
of the pattern card cylinder 19. Just after 
this has occurred, the cam 17 feeds the ratchet 
wheel 18, and with it the cylinder 19, one 

40 tooth forward. Subsequently the eccentric 
part of the cam disc 28 slips of the lever arm 
29, so that the stirrup 30 sinks again, and 
the reading needles 26 become free to read the 
two coming picks. The bars 8 and 9 are at 

45 first raised one after the other by the can 
discs 12 and 16 in order to bring the Sup 
porting needles 3 and 4 into the position of 
readiness, whereupon, in the time up to the 
next cylinder feeding movement, for both 

50 groups of bars and needles, the operations de 
scribed above then take place. It is to be 
observed that those wires 21, 22 which were 
deflected during the preceding pick read 
ing return into their basic position before the 

55 bars 8 and 9 are raised. So that the support 
ing needles 5 and 6, at this raising, can imme 
diately swing back into their basic position 
again without being held tip or pushed by the 
wires 21 and 22. The reading of the paper 

60 pattern card occurs at the noment when the 
two lifting knives intersect. 
The cylinder feed can be uncoipled from 

the shaft 13, so that the cylinder admits of 
being actuated withoit, simultaneous actua 

65 tion of the bars described. 

hanks to the circiistance that to each 
lifting knife a lifting bar S, 9 is allotted, the 
machine described can work positively, that 
is to say, backwards with correct releasing 
of the picks, as soon as the card cylinder 19 
is adjusted to the two preceding picks pre 
viously to the reversing of the machine as a 
whole, and upon weaving being resumed the 
two coming picks are 'ead again, previously 
to the forward movement of the machine. 
This special feeding of the card cylinder is 
not necessary if the raising of the reading 
needles, the suisequent feeding of the card 
cylinder, the reading of the patterm card, and 
tie associated preparation of the swinging 
supporting needles, which takes place, in the 
case of the constructional form described, 
during the intersection of the lifting knives, 
is transferred to the time of lost motion of 
the latte]', aid likewise the working of the 
can dise 8 or 9 allotted to the knife in ques 
tion and following upon the said operations. 
iiie duration of the said lost motion is in 
this case somewhat lengthened, which is easily 

i 

in machings in which the levers carrying the 
lifting knives are accentuated by eccentrics. 

In the constructional form of the invention 
just described the bars 8 and 9, during a 
definite portion of the working cycle, have to 
carry all the hooks 1, and those of these 
hooks which belong to dropped reading 
needles are let down on to the lifting knife 
under the ioading of the supporting needles 
and of the bar carrying the latter. The 
working cycle may be regarded as beginning 
where all the hooks are held up by the sup 
porting needles 3 and 4. In the construc 
tional for in according to Figure 4, however, 
the action of the supporting needles is di 
rected towards raising the hooks. It begins 
at the moment when all the hooks are lying 
upon the lifting knives. Subsequently, how 
ever, only those supporting needles are then 
loaded, which belong to reading needles 
which have not dropped into a hole in the 
pattern card and which therefore have to lift 
the associated hook out, of reach of the lift 
ing knife. In this manner, as compared with 
the first constrictional form, a substantial 
economy of power is here obtained. 
The supporting needles for the lower hooks 

1 are denoted in Figure 4 by 31, those for 
the upper hooks, not shown by 32. All the 
supporting needles are stirrup-shaped at 
their upper ends and are hung loose over rods, 
so that they can Swing freely about the latter, 
and in the unloaded condition of rest they 
bear with their lower ends, owing to excess 
weight of their longer limbs, against the up 
right web of the associated angle-shaped bar 
20. The lower supporting needles 31 hang 
from a rod 33, which is fixedly supported in 
the machine frame, and which, in conjunction 
with upwardly extending pins 34 inserted 
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therein, between which the hooks 1 are guided, 
form a rake. At the point of transition from 
the central part of the stirrup to the longer 
limb of the stirrup, each supporting needle 
31 forms an upwardly projecting cam 35, 
which if the associated hook 1 is resting upon 
the lifting knife 2 located in the rear basic 
position, is at a distance of about 2 mil 
limetres from the lower edge of the hook, 0 thus guarding against any rubbing of the 
forwardly moving hook against the support 
ing needle, whereas during the ascent of the 
Supporting needle the said cam serves as a 
Support for the hook. Thanks to this eccen 
tric supporting of the hook upon the Sup 
porting needle, the lower end of the latter 
is reliably held in contact with the bar 20. 
The two bars 20 are raised and lowered by 
means of cann discs 36 in the same manner as 
the bars 8 and 9 in the case of the first con 
structional form. The lower ends of the sup 
porting needles 31 and 32 are embraced by 
the eye-shaped ends 21 and 22 of bell-crank 
levers, which, as in the first constructional 
form, are rotatably mounted upon a pivot: 25, 
and, with their other arms 23 and 24, carry 
loosely the reading needles 26. So long as 
such a needle has not dropped into a hole 
in the pattern card, and the associated bar 

0 20 is located in its lowest position, as is in 
dicated for the bar on the right-hand side, 
the lower end of the associated supporting 
needle 31, by virtue of the excess weight of 
the longer limb of the latter, bears against 
the upright web of the bar 20, while the hori 
Zontal part of stirrup of the supporting nee 
dle rests upon the rod 3. During the ascent 
of the bar 20 this supporting needle is raised, 
and by it the associated hook 1 is brought into 
the position shown in dot-and-dash lines, and 
therefore out of reach of the lifting knife 2, 
which subsequently moves forward again. 
If however a reading needle 26 drops into a 
hole in the paper pattern card, the associated 

45 bell-crank lever 21, 23 pulls the supporting 
needle towards the right, so that its lower 
end. as indicated in dot-and-dash lines for the 
needle 31, takes up a position in front of the 
bar 20, and the latter does not take the sup 

50 porting needle with it in its ascent. 
During the raising of a hook, the pressure 

exerted by the latter on the cam 35 eccentri 
cally to the supporting needle, and the up 
Ward inclination of the thrust surface of the 

55 bar 20 in a forward direction, ensure the stip 
porting needle bearing against the upright 
web of the bar. 
The principle adhered to in this second con 

structional form of the invention of letting 
60 all the hooks normally be carried by the lift 

ing knives, and of these latter only lifting off 
those hooks which belong to reading needles 
that have not dropped in, also admits of being 
carried out in the first constructional form, 

65 by securing the bars 8 and 9 in the lower 

5 

positions indicated in Fig. 3, and arranging 
the bars 20 movably. 

In the constructural form according to 
Figs. 5 and 6 the limbs of the bell-crank lever 
arms 21 and 22 attached to the supporting 
needles 31 and 32 are each surrounded by a 
hetical Spring 40, which is interposed be 
tween a ring 41 mounted fast upon the arm 
21 or 22 and a ring 42 which is slidable upon 
the arm 21 or 22 and is pressed by the spring 
against the supporting needle 31 or 32. The 
supporting needles are flattened at this posi 
tion into a surface perpendicular to the axis 
of the spring and provided with a longitudi 
nal slot 44. The slot is widened into a circle 
at the upper end for the passage of a head 
43, which forms the extremity of the lever 
arm 21 or 22. The spring 40 is so designed 
that it presses the lower end of the support 
ing needle only quite lightly against the up 
right Web of the carrying bar 20 when the 
associated reading needle is touching the 
paper pattern card. The length of the 
spring is dimensioned to suit the minimum 
pressure exerted by the reading needle upon 
the paper pattern card, so that the card can 
not be injured by the reading needle. 
The supporting needles 31 and 32 are at 

their upper ends constructed and supported 
in the same way as those according to Fig 
ure 4. 

in the constructional form according to 
Figures 7 and 8 the upper ends of the bell 
(rank ever arms 21 and 22 displaceably carry 
horizontal wires £5, which form eyes 46 for 
the guidance of the supporting needles 31 
and 32 and are slidably guided in a slope 47. 
Between the arms 21, 22 and the eyes 46 the 
wires 45 carry helical springs 40, which, as 
described above with reference to Figures 5 
and 6, during the standing of the reading 
needles upon the paper, serve as a protection 
against the supporting needles slipping off 
the bars. In the position shown, however, 
they exert no pressure. 
In other respects this constructional form 

is similar to those according to Figures 5 and 
6. These two methods of connecting the car 
riers of the reading needles with the support 
ing needles also admit however of being ap 
plied to supporting needles which are not 
pendulously hung. 

in Fig. 9 there is illustrated two series of 
mosable hooks 1a, b and the mechanism to 
produce the lost motion of the lifting knives. 
(On a shaft 50 are mounted, in a mainner 
known from exiting dobbies, at each end of 
the machine, two can discs 51?t, 51b which 
through the medium of rollers 52, actuate 
Oscillating arms 53, 54 respectively which 
carry the lifting knives 2a, 2b. Within 
reach of these knives are located the hooks 
1a, 1b each connected with one end to the 
same balance 55 whilst the other end lies free. 
The balance engages with a Swing 56 which is st 
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these members and to control the 

movably mounted upon a rod 57 and to the 
arm 58 of which a shaft is connected in a 
known manner. In the position shown the 
balance 55 bears against stationary ledges 59, 
the hooks 1a, 1b therefore are at rest. From 
the noment where the hooks 1b have come to 
rest the knife 2b has continued its backward 
motion, the roller 52 on the arm 54 bearing 
now against the part of smallest diameter of 
the can disc 515. The amount of this short 
movement of the knife 2b relative to the 
hooks 1b, viz. the so called dead motion of 
the knife is indicated on Fig. 9 by the lietter 
1. In the same manner the lower knife 2a. 
receives a movement relative to the hooks 1 a 
on the other end of its stroke. 
The movable bars 20 may be carried by 

swing levers and may act impulsively upon 
one end of the reading-needle carriers, which 
are in this case formed by displaceable nee 
dies, and which actuate supporting needles 
or the like attached at the other end to the 
hooks. 
What claim is: 
l. A dobby, comprising an endless pattern 

card, two series of movable hooks for lifting 
the threads of the warp, a lifting knife for 
each of said series of hooks adapted to engage 
with these hooks and to perform a reciprocat 
ing movement together with the hooks en 
gaged with it and a short movement relative 
ly to these hooks at one of its dead points, a 
series of movable members for each series of 
hooks to temporarily hold said hooks out of 
engagement with the associated lifting knife, 
one movable supporting means for each of 
said two series of members adapted to carry 

position 
of the lifting hooks relatively to the lifting 
knife and to receive that movement which is 
determinative for the engagement of said 
hooks on the associated lifting knife during 
the lost motion of the corresponding lifting 
knife pick reading needles associated with 
the pattern card, and operable connections 
between the needles and the movable mem 
bers. 

2. A dobby, comprising an endless pattern 
card, movable hooks for lifting the threads 
of the warp, a lifting knife adapted to en 
gage with these hooks and to perform a re 
ciprocating movement with the hooks en 
gaged with it and a short movement rela 
tively to these hooks at one of its dead points, 
oscillatably supported members for Support 
ing said hooks, a movable bar Serving as an 
abitment for these members in a definite po 
sition thereof and adapted to be actuated both 
when the dobby is moving forward and when 
it is moving backward during the lost motion 
of the lifting knife for the purpose of adjust 
ing the hooks relatively to this knife, and 
ineans adapted to be operated according to 
the pattern card in such a manner so as to 
oscillate sail members to have them brought 
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to a position where an abutting with the 
movable bar is prevented. 

3. A dobby, comprising an endless pattern 
card, two series of movable hooks for lift 
ing the threads of the warp, a lifting knife 
for each of said series of movable hooks 
adapted to engage with such hooks and to 
perform a reciprocating movement together 
with the hooks engaged with it, a series of 
oscillatably supported members for each of 
said series of hooks, these members being 
adapted to temporarily hold the lifting hooks 
of one series of hooks out of engagement with 
the associated lifting knife, a movable bar 
for each series of oscillatably supported mem 
bers which bar serves as an abutment for 
these supporting members in a definite posi 
tion thereof, a series of pick-reading mem 
bers for each series of lifting hooks, mov 
able carriers for these pick-reading members 
adapted to act upon the oscillatably support 
ed members during the movement of the pick 
reading members so as to alter the position 
of the oscillatably supported members rela 
tively to said movable bar. 

4. A dobby, comprising an endless paper 
patteil) card, two series of warp lifting hooks, 
8 lifting knife for each of these two series 
of hooks adapted to engage with these hooks 
and to perform a reciprocating movement to 
gether with the hooks engaged, a series of 
needles for each series of hooks adapted to 
reed the picks from the paper-pattern card, 
an oscillatably supported member beneath 
each warp lifting hook adapted to tempo 
rarily stipport and move this hook, a mov 
able carrier for each pick-reading needle 
adapted to oscillate one of said oscillatably 
supported members so as to control the posi 
tion of the associated lifting hook relatively 
to the lifting knife. 

5. A dobby, comprising a perforated end 
less pattern-card, at least one series of mov 
able warp lifting hooks, a lifting knife for 
each of these series of hooks adapted to en 
gage with Such hooks and to perform a recip 
rocating movement together with the hooks 
engaged pick reading needles arranged above 
the perforated pattern card adapted to read 
the picks therefrom in unloaded condition, 
an oscillatably arranged member beneath each 
lifting hook adapted to temporarily support 
it, a lifting bar serving as a means for sup 
porting and raising each oscillatably ar 
ranged member, neans for mounting each of 
said bars so that they will perform a motion 
upwardly and downwardly, and means con 
necting the pick reading needles with the os 
cilatably arranged members so that when a 
pick-reading needle drops into a hole in the 
perforated pattern card or rests upon this 
card, the associated lifting hook is in or out 
of reach of the lifting knife at the next for 
ward stroke thereof. 

6. A dobby, comprising an endless perfo 
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rated pattern-card, two series of movable 
warp lifting hooks, a lifting knife for each 
of these series of hooks adapted to engage 
with these hooks and to perform a recipro 
cating movement together with the hooks en 
gaged, oscillatably mounted needles for tem 
porarily supporting said hooks a lifting bar 
for supporting each of said needles, means 
for mounting each of said bars so that they 
will perform a motion upwardly and down 
wardly, pick-reading needles arranged above 
the perforated pattern card, and means con 
necting said pick reading needies with said 
supporting needles in such a way as to cause 
them to be oscillated in consequence of the 
dropping of such pick-reading needles into 
holes of the perforated pattern-card, and the 
nonperforated parts of the pattern card being 
loaded during the pick-reading by the Weight 
of the pick-reading needles only. 

7. A dobby, comprising an endless pattern 
card, two series of movable warp lifting 
hooks, a lifting knife for each series of these 
lifting hooks adapted to engage with these 
hooks and to perform a reciprocating move 
ment together with the hooks engaged, and 
a short movement relatively to these hooks at 
one of its dead points, oscillatably mounted 
needles for temporarily supporting said 
hooks, a movable bar for each lifting knife 
adapted to receive a movement determinative 
for the engagement of the associated lifting 
hooks on the lifting knife during the lost no 
tion of the latter, pick-reading needles, means 
connecting these needles with said oscilla 
tory mounted needles so as to oscillate them 
when the pick-reading needles drop into a 
hole of the pattern card and to influence their 
position relatively to the movable bar and 
the associated lifting hook in such a way that 
at the end of the next movement of said bar 
said hook is in a position to be engaged by 
the lifting knife at its next forward stroke. 

8. A dobby, comprising an endless pattern 
card of thin material, two series of movable 
hooks for lifting the threads of the warp, 
a lifting knife for each of these series of hooks 
adapted to engage with these hooks and to 
perform a reciprocating movement with the 
hooks engaged and a short movement rela 
tively to these hooks at one of its dead points, 
a pendulously supported and eccentrically 
loaded member displaceable in vertical direc 
tion mounted beneath each of said hooks in 
such position relatively to this hook that it 
can oscillate in one direction by reason of 
its eccentric loading, a bar for each series of 
hooks mounted below said oscillatable mem 
bers to serve as an abutment therefor in a 
definite position thereof and adapted to per 
form a reciprocating up and down movement 
determinative for the engagement of the as 
sociated lifting hooks on the lifting knife 
during the idle motion of the latter, a series 
of pick-reading needles for each lifting knife 

arranged above the pattern-card, balanced 
bell-crank levers forming the carriers for said 
ick-reading needles and being connected on 

the other hand with the pendulously sup 
ported members in such a manner as to swing 
them, when the pick-reading needle drops 
into a hole of the pattern card, in such a posi 
tion that at the end of the next movement of 
said bar the associated lifting hook is in a 
position to be engaged by the lifting knife at 
its next forward stroke. 

9. A dobby, comprising a perforated mov 
able pattern card, two series of warp-lifting 
hooks, a lifting knife for each of such series 
of hooks adapted to temporarily engage with 
these hooks and to perform a sliding movement 
with the hooks engaged, a supporting bar for 
each series of Warp lifting hooks adapted to 
periodically perform an up and down move 
ment, a pendulously supported needle in 
Serted between each of these hooks and said 
bar and adapted to periodically lift the as 
sociated hook out of engagement with the 
corresponding lifting knife at the upward 
In Ovenent of said supporting bar, movable 
means inserted between said needle and the 
pattern-card adapted to work in dependence 
of the perforations of the pattern-card and 
to swing the unloaded needle out of the path 
of the supporting bar or to let it in this path 
according to whether it coacts with a per 
forated or a nonperforated part of the pat 
tern card. 

10. A dobby, comprising a perforated pat 
tercard, two series of warp-lifting hooks, 
a lifting knife for each of these series of 
hooks, adapted to temporarily engage with 
these hooks and to perform a reciprocating 
novelment with the hooks engaged and a 
short motion relatively thereto at one of its 
dead points, a Supporting bar for each se 
lies of lifting hooks adapted to perform a re 
ciprocating up and down movement during 
the idle movement of the lifting knife, a 110 
bell-crank lever for each lifting hook, a pick 
reading needle freely hanging down from one 
arm of this lever above the perforated pat 
terll card, a supporting needle below each 
lifting hook adapted to be either swung out 315 
of the path of the rising supporting bar by 
Said bell-crank lever when the corresponding 
Pick-reading needle has dropped into a per 
foration of the pattern-card or to be lifted 
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hook out of engagement with the lifting 
knife. 

11. Adobby, comprising a perforated mov 
able endless pattern card of thin material, 
two series of warp lifting hooks, a lifting 
knife for each of these series of hooks adapt ed to temporarily engage these hooks and to 
E. a reciprocating movement with the Ooks engaged, a supporting bar of angle 
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form a reciprocating movement in vertical 
direction, a pendulously and eccentrically 
supported needle below each of said lifting 
hooks tending to normally bear with its lower 
end, owing to its eccentric bearing in un 
loaded condition against the upright web of 
said bar a little above the horizontal web 
thereof so as to be lifted by the raising bar 
and to lift the associated lifting hook out of 
engagement with the lifting knife, needles 
for reading the picks on the perforated pat 
tern card and means for bringing the asso 
ciated pendulously suspended needle out of 
the path of the raising bar when the pick 
reading needle drops into a hole of the pat 
tern card. 

12. A dobby, comprising a movable per 
forated endless paper-pattern card, two se 
ries of movable warp lifting hooks, a lifting 
knife for each of these series of hooks, these 
hooks tending to rest upon the knives, a lift 
ing bar of angle-shaped cross section for each 
series of hooks adapted to periodically per 
form a reciprocating up and down movement, 
a fixed rod extending underneath each series 
of hooks, a series of supporting needles hav 
ing stirrup-shaped upper ends pendulously 
supported on said rod and adapted to bear, 
with their lower ends, towards the upright 
web of the lifting bar owing to the greater 
weight of their longer limbs, a balanced bell 
crank lever for each supporting needle loose 
ly connected there with, a pick-reading needle 
hanging down from the other arm of this 
lever over the pattern card, means for pe 
riodically lowering these pick-reading needles 
unto the pattern card so as to allow them to 
drop into a hole of this card or to rest upon 
it, the bell-crank levers being adapted to 
follow the movement of the pick-reading 
needles in such a way that dropping in of a 
needle into a hole of the pattern card causes 
the associated lever to swing the correspond 
ing supporting needle out of the path of the 
lifting bar whilst the other supporting 
needles are lifted so as to lift the associated 
lifting hooks out of engagement with the 
lifting knife. 

13. A dobby, comprising at least one series 
of movable warp lifting hooks, a lifting knife 
for each of these series of hooks, a lifting bar 
of angle-shaped cross-section underneath each 
series of hooks, a series of pendulously sus 
pended supporting needles disposed between 
this lifting bar and series of lifting hooks in 
such a manner that the lower end of these sup 
porting needles bears against the upright web 
of the lifting bar owing to the eccentric bear 
ing of the needle, a loosely mounted bell-crank 
lever for each supporting needle provided 
with an upstanding arm, guiding means con 
necting this arm with the supporting needle, 
a perforated pattern card of thin material, a 
pick reading needle depending from the sec 
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ond arm of said bell-crank lever, a spring 
interposed into the connection between the 
bell-crank lever and the associated support 
ing needle in such a manner that when the 
reading needle stands upon the pattern-card 
the spring only exerts upon the supporting 
needle a pressure directed towards the up 
standing web of the lifting bar when this 
Supporting needle shows a tendency to swing 
away from this web, but so long as the Sup 
porting needle bears against the said web the 
Spring pressure is equal to zero. 

14. A dobby, comprising two series of mov 
able warp lifting hooks, a lifting knife beiow 
each of these series of hooks for temporarily 
Supporting these hooks, a lifting bar of angle 
shaped cross section underneath each series 
of hooks adapted to periodically receive a 
movement in the direction towards the hooks 
with a view to lift them out of reach of the 
lifting knife, a series of pendulously suspend 
ed Supporting needles disposed between each 
of said lifting bars and the associated series of 
lifting hooks in such a manner that the lower 
end of each of these needles is normally held 
in the path of the raising lifting bar by the 
action of the weight of the needle, a perfo 
rated pattern card of thin material, a series of 
loosely mounted bell-crank levers in front of 
each. Series of supporting needles, a pick 
reading needle freely depending from one 
arm of each of said bell-crank levers above 
the pattern card, a guiding wire loosely con 
necting the other arm of each bell-cranklever 
With One of said supporting needles, a spring 
surrounding this connecting wire between 
the bell-cranklever and the supporting needle 
for controlling the position of this needle rela 
tively to said lifting bar without practically 
exerting a pressure upon the pattern card, by 
the associated pick-reading needle, the sup 
porting needles being pendulously supported 
by their upper ends in such a way that the 
lifting hooks lying upon them exert an eccen 
tric pressure upon them, by which the lower 
ends of the Supporting needles are pressed 
against the upright web of the lifting bar. 

15. A dobby, comprising an endless per 
forated pattern card of thin material, two 
series of pivotally mounted warp lifting 
hooks, a lifting knife underneath each series 
of hooks, these hooks normally resting upon 
said knives in a position to be drawn out 
therefrom on their forward-stroke, a lifting bar of angle-shaped cross-section arranged 
underneath each series of hooks and adapted to periodically perform a reciprocating move 
ment in vertical direction, a rod fixedly 
mounted in the machine frame underneath 
each. Series of lifting knives, a series of sup porting needles pendulously suspended with 
their upper ends on this rod in such a way 
that the lower ends of these needles lightly bear against the upright web of the associated 
lifting bar owing to the eccentric bearing of 
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the needles which are unloaded whilst the 
associated lifting hooks rest upon the lifting 
knife, a bell-crank lever for each of said 
supporting needles and loosely connected 
there with, a pick-reading needle suspended 
on the other arm of such lever above the per 
forated pattern card, means for periodically 
lowering these pick-reading needles to the 
pattern-card, the arrangement being such 
that dropping of a pick-reading needle into 
a hole of the pattern card causes the bell 
crank lever to move the lowe1 end of the 
associated supporting needle out of the path 
of the rising lifting bar whilst the other sup 
porting needles rest in a position to be lifted 
by said lifting bar and to lift the associated 
lifting hooks out of reach of the lifting knife. 

In testimony whereof affix my signature. 
HUGO STAUBLI. 


