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Archibald J. Hierard, i., ercester, Mass., assignor to 
Crompton & Kaewes Libera Works, Worcester, Mass., a corporation of Massach setts 
Application Feisruary 6, 1954, Seria No. 410,433 

35 Clainas. (C. 139-63) 
This is a continuation in part of my co-pending appli 

cation Serial No. 281,850, filed April 11, 1952 now aban doned. 

This invention relates to warp shedding mechanism 
more particularly of the dobby type and it is the general 
object of the invention to provide a paper pattern indi 
cating mechanism for the hooks which cooperate with 
the reciprocating knives to lift the harness frames. 
The usual dobby operates with a pattern chain made 

of wood cross bars carrying pegs to lift fingers or the 
like which control the position of the hooks with respect 
to the harness frame lifting knives. For a long pattern 
the chain becomes of such a length as to be unwieldy and 
considerable power is required for its movement to pre 
sent the bars one at a time to indicating position. Paper 
patterns have been proposed heretofore as substitutes for 
the wood bar pattern chain but they have not been en 
tirely satisfactory due to the difficulty of reading the pat 
tern from the paper and transmitting it to the hooks. 

It is an important object of the present invention to 
provide an improved form of paper pattern indicated 
dobby wherein the pattern readers are raised and lowered 
onto the pattern at regularly recurring intervals by means 
of an operator connected to lifter fingers for the hooks. 
The readers are thin wires but the operators which lift 
them and are positioned by them are larger and much 
stronger and are able to iift the fingers and the hooks 
when acted on by a regularly moving actuator. 
When the paper pattern is of the double index type it 

has a movement every second pick of the loom to bring 
a new pair of rows of holes into reading position with 
respect to the readers. The knives of the dobby move 
in opposite directions, each knife having a working stroke 
while the other knife has a return stroke and each knife 
requires two picks of the loom for a complete recipro 
cation. When double index indication is used and the 
hooks are positively lifted into the paths of the knives 
the latter on their return stroke momentarily depress 
any hooks previously lifted into their paths. It is a fur 
ther object of the present invention to provide the afore 
said operator with a sliding block or the like for coop 
eration with the actuator and hold the block yieldingly 
in normal position by a spring or the like on the opera- : 
tor So placed that momentary depression of an indicated 
hook can move the associated operator even though the 
corresponding block is engaged with the actuator. 

It is desirable from time to time to be able to level 
the harnesses by an operation which requires that all i 
of the hooks be in non-indicating position. It is another 
object of the invention to provide a control which will 
effect relative movement of the actuator with respect to 
the blocks in a direction which will facilitate the leveling operation. 

Preparatory to a leveling operation some of the pre 
viously mentioned blocks may be engaged with the ac 
tuator and it is a further object of the invention to pro 
vide leveling mechanism which first effects relative sepa 
ration of the actuator and the operators in a direction to 
disengage them from the actuator and the operators in 
a direction to disengage them from the actuator and there 
after moves to lift the operators so that none of them 
can indicate their hooks. Two forms of leveling means 
are shown, one of which the blocks are moved away from 
the actuator, and the other in which the actuator is moved away from the blocks. 

5 

5 

in order that the invention may be clearly understood 
reference is made to the accompanying drawings which 
iliustrate by way of example the two embodiments of hte invention and in which: 

Fig. 1 is a side elevation of part of a loom having ap 
plied thereto a dobby made according to the preferred 
form of the present invention, 

Fig. 2 is an enlarged horizontal section on line 2-2, Fig. 1, 
Fig. 3 is a vertical section on line 3-3, Fig. 2, show 

ing two of the operators and associated parts in positions 
they assume after a pattern reading operation has been 
completed but before a lifting operation begins, 

Figs. 4 and 5 are detailed enlarged vertical sections on lines 4-4 and 5-5, respectively, Fig. 3, 
Fig. 6 is a fragmentary pian looking in the direction of 

arrow 6, Fig. 3, showing one end of the actuator, 
Fig. 7 is an enlarged fragmentary vertical section on 

line 7-7, Fig. 3, showing part of the leveling mechanism, 
Fig. 8 is a diagrammatic view showing successive posi 

tions of the preferred form of leveling mechanism during a leveling operation, 
Fig. 9 is a diagrammatic view indicating the manner 

in which an indicated hook when depressed by a knife 
5 having a return stroke causes movement of an operator with respect to the actuator, 

Fig. 10 is an enlarged detailed vertical section on line 
18-46, Fig. 2, and shows a capped bearing for the cylin der for the endless paper pattern, 

Fig. 11 is a perspective view of one of the sliding blocks Inclinted on the operators, 
fig. 12 is a view similar to a part of Fig. 1, but show 

ing a modified form of leveling mechanism, 
Fig. 13 is a vertical section on line 13-13, Fig. 12, 
Fig. 14 is an enlarged vertical section on line 14-14, Fig. 13, 
Figs. 15 and 16 are enlarged horizontal sections on 

lines 15-15 and 6-6, respectively, Fig. 13, 
Fig. 17 is a detailed plan view looking in the direction 

of arrow 17, Fig. 13, certain of the parts being omitted, 
Fig. 18 shows the handle for manipulating the leveling 

mechanism in the position to hold such mechanism in leveled position, and 
Fig. 19 is a diagrammatic view illustrating the opera 

tion of the modified form of the invention. 
Referring particularly to Figs. 1 and 2, one of the loom 

sides i of the loon Supports the dobby mechanism which 
is designated generally at D. This mechanism com 
prises front and back side plates 2 and 3 each of which 
is secured to the loom frame as at 4 and has a brace 5 
for attachment to a icom arch not shown. The dobby 
also includes a horizontally extending support 6 and has 
a horizontal red 7 on which harness jacks 8 are pivoted. 
These jacks are connected by conventional means indi 
cated at 9 to the harness frames (not shown). Springs 
(not shown) are employed for lowering the harness 
frames. Extending back and forth between the plates 
2 and 3 are upper and lower stop bars 10 and , re 
Spectively, for dobby back levers 12. A back lever is 
pivoted to each harness lever 8 at 13 and has upper and 
lower hooks 14 and 15 pivoted thereto as at 16. 
Mounted for rocking movement in the side plates 2 

and 3 is a shaft 17 which has rocker levers secured there 
to. In the present instance one of these levers is shown 
at 18 and is connected to a vertically extending rod 19 
pivoted at its lower end at a crank 2) on the bottom shaft 
21 of the loom. This latter shaft rotates once every second 
beat of the loom So that the rocker lever 18 rocks first 
in a right hand direction as viewed in Fig. 1 on one beat 
of the loom and then in a left hand direction for the next beat of the locm. 
Upper and lower harness lifter knives 22 and 23 re 
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spectively extend between the plates 2 and 3 and by 
means of connectors 24 are rocked back and forth as 
lever 18 oscillates, the top knife 22 moving outwardly 
on a working stroke, or to the right in Fig. 1. On one 
beat of the loom while the lower knife 23 moves inwardly 
on a return stroke. The direction of the knives is then 
reversed for the next beat. The hooks 14 and 15 are 
normally under the paths of movement of their respective 
knives but when indicated are lifted into the paths of their 
knives. - The support 6 has mounted thereon a bearing member 
30 in which is rotatably mounted a shaft 31 having Se 
cured thereto a sprocket wheel 32 for a chain 33 driven 
by a sprocket wheel 34 secured to the top or crank shaft 
35. The latter shaft rotates once for each beat of the 
loom and sprocket wheel 32 is of twice the diameter of 
sprocket wheel 34 so that the latter shaft rotates every 
second beat of the loom. Secured to the right end of the 
shaft as viewed in Fig. 1 is a driving worm 36 meshing 
with a worm wheel 37 and giving the latter an angular 
motion every second beat of the loom. 
The matter thus far described is of common construc 

tion and except as noted hereinafter operates in the usual 
haller. - The member 30, see Fig. 2, has mounted thereon a 

bearing 40 in which is journaled one end of a shaft 41 
the other end of which turns in a second bearing 42 on the 
member 30. The worm wheel 37 turns freely on a shaft 
41 and has a flange 43 provided with detents 44 to re 
ceive a spring plunger 45 slidable in a hub 46 secured to 
shaft 41 at 47. If desired a thrust bearing 48 may be 
located between the hub 46 and the bearing 42. The in 
ner end of shaft 41 is provided with a drive clutch mem 
ber 50 having a driving tooth 51 and held on the shaft 
41 by a set screw 52. A second shaft 55 axially aligned with shaft 41 turns 
in bearings 56 and 57 supported by the end plates of the 
dobby. A second clutch member 58 is pinned at 59 to 
one end of shaft 55 and has a notch 60 to receive the tooth 
51. When the parts are in their normal position the 
tooth 51 fits into the slot 60 and rotation of the spring 
plunger hub 46 by the worm wheel will turn both of the 
shafts 41 and 55. The bearings 56 and 57 are alike, bearing 56 being 
shown in Fig. 10 as comprising a stationary part 61 and 
a hinged cap 62 normally held in shaft supporting posi 
tion by a screw 63. A paper pattern cylinder 64 is se 
cured to shaft 55 and when it is desired to remove the 
cylinder to change the endless paper pattern P set Screw 
52 is loosened and clutch member 50 is slid along shaft. 41 
out of engagement with clutch member 58. The cap 
bearing 62 is then released to move to the dotted line 
position shown in Fig. 10, after which the paper cylinder 
can be removed. The paper pattern will have transverse 
rows of perforations and blank spaces, the perforations 
being indicated at 65 and the blank parts at 66. The 
effect of the turning of shaft 31 is to advance the cylinder 
64 progressively in a step by step movement every sec 
ond beat of the loom to present two parallel rows of 
perforated and unperforated parts of the paper in pat 
tern reading position over the cylinders. 
The upper set of dobby hooks 14 are provided with 

lifters 70 normaliy supported at their upper ends by 
cross bar 71, see Fig. 1. The lower dobby hooks 15 are 
similarly supported by shorter lifters 72 supported by 
a cross bar 73. The lower ends of the lifters 70 and 72 
pass through a guide 74 fixed to the dobby frame and hav 
ing depending therefrom guide pins 75 which are spaced 
from each other along the width of the dobby as shown 
for instance in Fig. 2. The lower ends of the lifters 70 
and 72 project downwardly from the under side of the 
guide 74. 
The operating mechanism for the lifters 79 and 72 is 

shown in Fig. 3. A rod 80 is held in fixed position and 
extends between the dobby plates 2 and 3 and has piv 
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5 the latter toward the corresponding finger. 

4 
otally mounted thereon a series of lifter fingers 81, one 
for each of the lifters 70 and 72. These fingers may be 
made as shown in Fig. 4 and each comprises a flat plate 
82 having an offset upper end 83 and a second plate 84. 
The plates 82 and 34 are secured to each other in any 
approved manner and are fastened to a bushing or sleeve. 
85 rotatable on the rod 80. As viewed in Fig. 3 each fin 
ger 81 has an arm 86 for a hook lifter. Alternate fingers 
are provided for the long lifters 70 and the intermediate. 
fingers are provided for the shorter lifters 72. Each fin 
ger has a slot 87 concentric with bar 80 and a stop rod 88 
held in fixed position on the dobby frame passes through 
the slots 87 to limit angular motion of the fingers. 

Each finger has pivoted thereto an operator designated 
generally at 90. The left end of each operator as indi 
cated in Fig. 3 is pivoted as at 91 to the associated finger 
and includes an elongated body 92 extending to the right. 
Each operator may be of rectangular cross section with 
the greater dimension extending vertically and has slid 
ably mounted thereon a block 93 provided with a ver 
tical slot 94 to receive the operator body 92. An elon 
gated slot 95 is formed in each body 92 and a compres 
sion spring 96, threaded through one part of the body at 
one side of the slot, exerts a force on the block 93 urging A stop 97 
on the body 92 limits movement of the block 93 toward 
its finger. The right end of the spring 96 as indicated in 
Fig. 3 engages the body 92 at the end of slot 95 and it is 
by this arrangement that the spring holds the block against 
the stop 97 but permits the block to slide along the 
body 92. - 
As shown in Fig. 3 the operators are associated with 

pattern readers for the pattern chain P. These readers 
comprise thin preferably round wires 100 and 101 the 
upper ends of which are provided with eyes 102 through 
which the reduced ends 103 of the body 92 extend. 
The wires 160 and 101 slide vertically through a guide 
104 held in stationary position on the dobby. When 
a wire or pattern reader is supported by a blank part 
of the pattern P it will be held in high position and will 
Support its corresponding operator in elevated posi 
tion, but when a wire passes through a perforation in 
the pattern its corresponding operator is in low posi 
tion as shown in cross section in Fig. 3. 
An elevator means for the operators and pattern 

readers, shown in Figs. 1, 2 and 3, includes a vane 110 
fixed with respect to a cross shaft 111 rockable in the 
dobby frame and having secured thereto an arm 12 
for pivotal connection with a depending rod 113. The 
latter rod has the lower end thereof pivoted to one 
end of a lever 14 pivoted on a stud 115 secured in a 
hub 116 forming part of the bearing member 40. Le 
ver 14 has a roll lit for actuation by a cam 118 se 
cured to shaft 31. The cam 118 lifts rod 113 at two 
pick intervals to move the elevator from the full line 
to the dotted line position shown in Fig. 3 to hold the 
operators 99 and their pattern readers in raised posi 
tion during angular movement of the pattern chain. 
A stationary stop 19 limits upward movement of the 
9perators, see Fig. 3. As soon as the pattern comes 
to rest in a new position the cam 18 returns the ele 
vator 10 to the full line position shown in Fig. 3 and 
the operators fall by gravity so that the readers 100 
and 101 can read the part of the pattern under them 
and either move through perforations to low positions 
or engage blank parts of the pattern to be held in high 
position. 
An actuator mechanism for the operators, see Figs. 

1, 2, 3 and 6, is designated generally at 120 and in 
cludes a shaft 121 rockable in the frame of the dobby 
and having upright arms one of which is shown at 122 
in Fig. 3. A bar 124 secured to the tops of arms 122. 
at 125 is provided for cooperation with the blocks 93. . 
These blocks may if desired be provided with notches 
126, see Fig. 8, to receive the operating edge 127, see . 
Fig. 6, of the actuator bar 124. if desired a small 
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pressure plate 128 may be placed between the spring 
96 and the block 93. This plate has a vertical slot 
129, see Fig. 11, which receives the operator 99. 
An arm 130 is secured to shaft 42; and is connected 

to a depending actuator rod 31 the lower end of which 
is pivoted to one end of a lever 132 rockable about a 
stationary pivot 133, see Fig. 2. A roll 134 on the 
other end of lever 132 cooperates with a can 135 Se cured to shaft 3i. 

In the operation of the mechanism thus far described : { 
the elevator 110 will lift all of the operators and readers 
after which the pattern chain will move to a new POSl 
tion by operation of the worm 36 in the Worm wheel 
37. The elevator will then lower the operators and 
readers at a time when the actuator will be in the non 
working position shown in full lines in Fig. 3 to per 
mit the biocks on the indicated operators to move down 
into the path of the actuator. The latter is then moved 
to the right, Fig. 3, and will engage the blocks of the 
operators which are in low indicated position to move 
these operators to the right to rock their associated 
fingers in a clockwise direction, Fig. 3. The ends 86 
of the fingers which are thus rocked will raise their 
lifters 70, 72 to the corresponding hooks 4, 15 into 
the paths of their reciprocating knives. This action 
will ordinarily occur when one of the knives, for in 
stance the lower knife 23, is in its in position prepara 
tory to the beginning of a working stroke and while the 
other knife, knife 22, for instance, is in its out posi 
tion at the end of its working stroke and is about to 3 
start a return stroke. The knife 23 will immediately 
engage the hooks 15 which have been raised into its 
path and rock the corresponding harness evers 3 to 
raise the associated harness frames. The indicated 
hooks 14 will also be in the path of the return stroke , 
of the top knife but will not be moved on that beat of the loon. 
As the top knife 22 moves to the left, Fig. 1, on its 

return stroke it will momentarily engage and depress 
the raised hooks 14. The lifters of these latter hooks 
will thereupon be pushed down to rock the associated 
fingers 81 counter-clockwise as viewed in Fig. 3 and 
move their operators 99 to the left, Fig. 3. it is to be 
understood that the actuator will be in its operating 
position at this time, to the position shown in Fig. 9, 
and remain in this position until after the top knife 
picks up its hooks shortly after the start of its work 
ing stroke on the second beat of the loom. The blocks 
of the operators which are moved to the left will there 
fore be prevented by the actuator from moving to the 
left and their springs 96 will be compressed. As soon, 
however, as the top knife passes beyond the indicated 
hooks 4 the previously compressed springs 96 will 
expand and return their operators, fingers, lifters and 
hooks 14 to indicated position. This action is indicated 5 
in Fig. 9 where the full lines show an operator 98, its 
finger 81, lifter 79 and hook 14 in indicated position 
while knife 22 is moving in the direction of arrow a 
on its return stroke. The dotted lines show the posi 
tions momentarily occupied by the hook 14, finger 81 
and operator 90 when the knife depresses the hock. 

Another feature of the invention relates to Ileans 
for leveling the dobby, the parts for accomplishing this 
result by the preferred form being shown more particu 
larly in Figs. 1, 2, 3, 7 and 8. Each of the side plates 
of the dobby has secured thereto a guide member i48 
and these members support a shaft 14 having a hand 
wheel 142 secured thereto. Near each member 140 
the shaft 141 has secured thereto a two-arm lever i43, 
one of these levers being shown in Fig. 3. Both of 
the levers 143 and their connections are alike, and one 
of them will be described. As shown in Fig. 3 the 
right end of lever 143 is connected to links i44 which 
extends upwardly and is secured to one end of a lifter 
bar 145 movable in a vertical guide slot 146 in the 
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5 
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6 
member 49. Similarly, the opposite end of each le 
ver 143 is connected to a depending link 150 and the 
lower end of this link is connected to a second cross 
bar 15 movable in a second vertical slot 152 in men 
ber 140. A spring 53 between shaft 141 and 151 
normally holds the levers i43 in the position shown in 
Fig. 3. Each lifter finger 81 has a short arm 155 ex tending under the bottom bar 15. 

in normal operation of the dobby the top bar 45 is 
in low position and does not interfere with the rising and 
failing novements of the operators 90, and the lower bar 
15 is in high position and out of the path of normal 
movements of the short arms 155 of the fingers 81. When 
it is desired to level the dobby the hand wheel 142 will 
be turned to turn shaft 4 in a counter-clockwise direc 
tion as viewed in Fig. 3, thereby raising the top bar 45 
and lowering the bottom bar 5. During this turning 
of the shaft 14; the bottom bar 151 will engage the 
airins 155 and rock the fingers 8 from the full line to 
the dotted line position shown in Fig. 8, thereby moving 
the operators to the right from the full line to the dotted 
line position, so that the blocks of the operators will be 
spaced to the right of and out of engagement with the 
aciuator. Bar 155 is normally nearer to the arms 155 
than bar 45 is to the operators 90, see Fig. 3, and arms 
:55 wiil therefore be engaged by bar 151 to rock fingers 
S whiie bar 45, although rising, is still out of engage 
inent with the operators 99. Further turning of shaft 
141 in the same direction causes the upper bar 145 to 
engage all of the operators and lifts them to the dot and 
dash line position shown in Fig. 8. This will be accom 
panied by a slight additional clockwise rocking of the 
fingers 83 to the dot and dash line position, Fig. 8. This 
leveling mechanisin therefore first moves the fingers in 
a direction to move the blocks 93 away from the actuator 
and then after the blocks are free to move without inter 
ference on the part of the actuator the operators are lifted 
so that ail of the blocks will be out of the path of the 
actuator when the latter moves incident to manual oper 
ation of the dobby as may be required incident to the 
leveling operation. After the latter operation has been 
coinpleted the hand wheel 142 is given a reverse turn 
the effect of which is to return the parts to the position 
shcwn in Fig. 3 so that normal weaving operations may be resurned. 

f during the time that the dobby is leveled it is desired 
to move the pattern this can be accomplished by means 
of a hand wheel 69 on shaft 55. As the latter shaft 
turns it wii move the cylinder 64 either backwardly or 
forwardly as desired and the spring plunger 45 will slip 
with respect to the fiange 43, the worm wheel 37 being 
heid against retation by the worm 36. 

Each of the operators has been described hereinbefore 
as having the ciosed slot 95 in the block and spring 96 
threaded through the part of the operator under the 
slot to urge the block toward its corresponding finger. 
The bicck 93 and spring 96 together may be considered 
to be a resilient force transmitting mechanism. The 
spring need not necessarily be used on those operators 
which indicate the bottom hooks 5 and the blocks can 
be fixed on these operators if the dobby operates as 
described, that is, with the bottom knife starting on 
its working stroke very shortly after indication has been 
given by a new part of the paper pattern. The spring 
is also shown as extending partly at least into the slot 
95 but the invention is not necessarily limited to this 
marrier ci incLinting the spring on the operator. The 
pressure plate 28, which is slidably mounted on the 
operaior, has been shown to insure the exertion of a more 
nearly uniform pressure by the spring on the block, but 
it need not be used in aii instances. Also, for convenience 
in constructing the parts which transmit the indication 
from the operator up to its corresponding hook each 
finger 83 is heid down in its normal position by the 
weight cf the associated lifter and hook and is movable 
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from this position to an operating position by the oper 
ator, but it is not essential that the finger be held in its 
normal position in this manner, although such an arrange 
ment simplifies the design. Furthermore, the actuator 
120 is shown herein as moving about an axis to have 
regularly recurring working and return strokes, but it is 
not essential that the actuator have an angular motion, 
although its working strokes should occur at regular 
intervals. When the actuator is at the end of its working 
stroke it occupies a working position for an appreciable 
interval to hold the indications for the top hooks until 
the top knife can begin its working stroke. 
The leveler or leveler means is normally at rest and 

is mounted as shown herein for angular movement of 
the shaft 14i with respect to the dobby but it will be 
sufficient if an equivalent for the shaft is utilized to 
depress the lower bar 151 to rock the fingers before the 
upper bar 145 lifts the operators. The lower bar effects: 
movement of the operators in the direction of the work 
ing stroke of the actuator to a position beyond the end 
of the working stroke prior to upward movement of the 
operators by the upper bar. By turning the shaft 141 
in a given direction, clockwise as viewed in Fig. 3, the 
operators can be moved to leveling position and by turn 
ing the shaft in the opposite direction the operators can 
be returned to their working position. The pattern 
readers have been shown as thin round wires to illustrate 
a form of pattern control means which is lifted by the 
operators and in turn determine under control of the 
paper pattern whether the operators shall remain above 
or fall into the path of the actuator. 
The modified form of leveling control or mechanism 

is shown in Figs. 12-19 and effects a relative separation 
of the actuator bar or member 124 from the force trans 
mitting members or blocks 93 by motion of the bar away 
from the blocks. The modified form also shows means 
for holding the operators or members 90 in leveled posi 
tion. The greater part of the dobby mechanism already 
described wiil be used with the modified leveling mecha 
nism, but the short arms 155 on the fingers 81 can be 
omitted if desired, - One of the dobby plates has secured thereto a bearing 
165 having hubs 166 in which is slidably mounted a rod 
167. The right hand end of this rod as shown in Fig. 13 
is provided with a nut. 68 and between the latter and 
the right hand hub 66 there is located an operating 
handle 169 for the modified leveling mechanism. This 
handie is fresly rotatable on the rod 167 and has a finger 
170 which will normally be in the position shown in 
Fig. 13 when the dobby is in operation. The left hand 
end of the rod 167. as shown in Fig. 13, is pivoted at 
17 to rod head 72 of a rod 173 the left hand end of 
which is pivoted at 174 to a link operator 175. 
The modified form of the invention uses the rocking 

arm element 122 and the operating lever element 132, 
but instead of the rod 131 there is utilized a connector 
unit designated generally at U and shown at the left hand 
part of Fig. 13 and in section in Fig. 14. The arm 130 
has pivoted thereto at 176 a rod head 177 which is screw 
threaded into a tubular member 178. The lower part of 
the interior of member 178 is smooth and receives the 
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upper smooth end 179 of a rod 180 the lower end of . 
which is screw threaded and has attached thereto a rod 
head 181 carrying a stud 182 to which the lever 132 is 
pivoted. The tubular member 178 is made integral with 
an upper cross head 185 and the rod i80 is provided with 
a lower cross head 186 which is held to rod 180 in ad 
justed vertical position between nuts 187 on rod 180. 
The left hand end of cross head 185 has pivoted 

thereto a link 188 the lower end of which is pivoted at 
189 to the left end of the link operator 175 and also to 
the upper end of another link 93 the lower end of 
which is pivoted at 91 to the lower cross head 186. 
In similar manner the right hand ends of the cross heads 

6. 
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8 
and also to the link operator 175. The links are prefer 
ably of the same length and the upper pair 188, 192 are 
parallel, as are also the lower pair 199, 193. 
The means for elevating the operators 90 is operative 

ly connected to the rod 167 and is supported in part by 
a cross girt 195 held in fixed position on the dobby 
having a downwardly extending arm 96 and an upwardly 
extending arm 97 providing pivots 198 and 199, respec 
tively. Mounted on pivot 198 for rocking movement is 
a lever 200 having a depending arm 201 provided with 
a pin 252 extending through a slot 203 in a lifter link 
264 pivoted at 205 to a support 296 fixed by set screw 
207 to the rod 167. The upper arm 208 of lever 200 
is pivoted at 209 to a rod 210 provided with a turn 
buckle 211 and pivoted at 212 to a downwardly extend 
ing arm 23 of a lever 214 on the pivot 199. 
The side plates 2 and 3 of the dobby are provided 

with vertical guides 25 grooved at 216 to receive the 
opposite ends of a vertically movable cross bar 27 
which serves as a lifter for the operators 90. The bar 
217 is connected to the levers 200 and 214 by links 218 
and 219, respectively. 
Under normal conditions the leveler mechanism will 

be as shown more particularly in Fig. 13 with the rods 
167 and 173 in their left hand position arid with pin 
202 in the right hand part of the slot 203. When it is 
desired to level the dobby the handle 169 will be moved 
to the right, Fig. 13, and will act by means of nut 168 
to move the rods 167 and 173 in a right hand direction. 
The first effect of this movement is to change the posi 
tion of the links 188, 190, 192 and 193 from the posi 
tion shown in Fig. 13 to that shown in full lines in Fig. 
19, thereby rocking the arms 122 from the full line to 
the dotted line position, Fig. 19, to move the actuator 
bar 124 in a left hand direction away from the blocks 
93 on the operators 90. The modified form thus differs 
from the preferred form in that the relative separation of 
the actuator bar 124 and the blocks 93 is effected by 
movement of the actuator bar away from the blocks 
Father than by movement of the operators to the right as 
in the preferred form. 
By the time the rods 167. and 173 have reached the 

position shown in full lines in Fig. 19, the pin 202 
will be at the left end of slot 203, and further move 
inent of the handle 159 to the right, Fig. 13, will cause 
rocking of the levers 286 and 214 in directions to raise 
their respective links 258 and 2i 9, thus elevating the 
lifter bar 217 to raise the operators 90 from the full 
line to the dotted line position, Fig. 19. The handle can 
hen be given a half turn so that its finger 170 will 
engage the bearing i55 as shown in Fig. 18 to hold 
the handle 169 and link operator i75 to the right and 
also hold the actuator bar 123 to the left, dotted lines 
in Fig. 19, and the lifter bar 217 is raised position. 
When the dobby is to be returned to its normal posi 

tion the handle will be given another half turn and 
pushed to the left, Fig. 13, back to the position shown in 
that figure. The handle 469 by its engagement with the 
right hand hub 66 will limit movement of the links 
88, i98, 192 and 193 to the left, Fig. 13, and the 

lifter bar 217 and parts connected to it will by their 
weight return to the position shown in Fig. 13. If de 
sired a stop collar 220 can be secured to rod 167 for en 
gagement with the left hand hub 166 to limit right hand 
movement of the handle 69. - 
During normal dobby operation the connector unit 

U shown in Fig. 14 will rise and fall under action of 
lever 132 as already described in connection with the 
preferred form of the invention, and this rising and 
falling will be permitted by the pivots between the 
rods 167 and 473, and between the rod 173 and the 
link connector 175. The slotted link 204 is supported in 
part by the pin 202. A guard 221 may if desired be 
secured to handle 169 to protect the operator's hand 

are provided with links 192 and 193 pivoted to each other 75 from the right hand end of rod 167. 
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From the foregoing it will be seen that the invention 

sets forth a form of paper pattern indicated dobby where 
in an elevator moves to lift all of the operators to per 
mit turning of the paper pattern and then has a reverse 
motion to permit the readers to read the pattern as de 
termined by the paper. The actuator thereupon moves 
any operators in its path to rock the asociated fingers 
for the purpose of moving the corresponding hooks up 
wardly into the paths of their respective knives. The 
block 93 and spring 96 acting as a resilient force trans 
mitter can yield with respect to the operator if the 
latter corresponds to an upper hook which is depressed 
on the return stroke of the top knife. The leveler per 
forms two operations in succession by a single turning 
of shaft 141, the first operation being to move the 
operators beyond the working stroke of the actuator and 
the second operation being to lift the operators. Aiso, 
the invention sets forth a novel form of finger operator 
including an elongated body having a block and spring 
mounted thereon, the spring being sufficiently strong to 
effect lifting of the corresponding hook, but being over 
powered by the hook when the latter is depressed by a 
return stroke of the correspciding knife. Furthermore, 
the finger 81 and operator 90 pivoted thereio constitute 
a novel unit for controiling the hooks wherein the siding 
block is normally held against the stop by a spring 
which acts to move the block toward the finger. Also, 
it will be seen that the modified form of the invention 
provides a variation in the leveling mechanism utilizing 
a connector unit U between the arm 22 and the lever 
132 so constructed that it can be moved from its normal 
force transmitting given length shown in iFig. 13 to the 
shortened length shown in Fig. 19 to Inove the actuator 
bar 124 away from the blocks 93. The slot 293 in link 
204 permits a time loss when the handle i59 is moved 
to the right, Fig. 13, which will enable the actuator bar 
124 to clear all of the blocks 93 before the lifter 27 
comes into action to raise the operators 99. 

Having now particularly described and ascertained 
the nature of the invention and in what manner the 
same is to be performed, what is claimed is: 

1. In a loon dcbby operating with a paper pattern 
having perforated and unperforated parts and having a 
reciprocating knife and a hook below and normally in 
low position out of the path of the knife but capable of 
being raised into said path by a lifter, a finger for the 
lifter held in the normal position thereof by the weight 
of the lifter and hook when the latter is in low position 
but movable to operating position to raise the lifter 
to cause the hook to move upwardly into the path cf 
the knife, an actuater having regularly recurring work 
ing Strokes along a given path, an operator connected to 
the finger for movement relative to the actuator to be 
in or out of the path of the actuator, a pattern reader over 
the paper pattern mounted on and controlling the posi 
tion of the operator relative to said path of the actuator 
and registerable with either the perforated or unper 
forated part of the paper pattern, depending upon the 
position of the paper pattern, and an elevator for the 
operator effective first to lift the operator out of the 
path of the actuator and move the reader away from the 
paper pattern and thereafter prior to a working stroke of 
the actuator to effect movement of the operator into the 
path of the actuator, provided the reader registers with 
the perforated part of the pattern, the reader if register 
ing with the unperforated part of the pattern holding the 
operator above said path of the actuator, and said opera 
tor if in the path of the actuator being moved by the 
latter on a working stroke thereof to move the finger and 
cause the atter to raise the lifter to move the hook into 
the path of the knife. 

2. In a loom dobby operating with a paper pattern 
having perforated and unperforated parts and having a 
reciprocating knife and a hock below and normally in 
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low position out of the pati of the knife but capable 
of being raised into said path by a lifter, a finger for 
the lifter movable from the normal position thereof to 
operating position to raise the lifter to cause the hook 
to move upwardiy into the path of the knife, an actua 
tor having regularly recurring working strokes along a 
given path, an operator connected to the finger for move 
ment relative to the actuator to be in or cut of the path 
of the actuator, a pattern reader over the paper pattern 
mounted on and controling the position of the operator 
relative to said path of the actuator and registerable 
with either the perforated or unperforated part of the 
paper pattern, depending upon the position of the paper 
pattern, and an elevator for the operator effective first 
to lift the operator out of the path of the actuator and 
move the reader away from the paper pattern and there 
after prior to a working stroke of the actuator to effect 
movement of the operator into the path of the actuator, 
provided the reader registers with the perforated part of 
the pattern, the reader if registering with the unperforated 
part of the pattern holding the operator above said path 
of the actuator, and said operator if in the path of the 
actuator being in oved by the latter on a working stroke 
thereof to move the finger and cause the latter to raise 
the lifter to move the hook into the path of the knife. 

3. In a loom dobby operating with a paper pattern 
having perforated and unperforated parts and having a 
reciprocating knife and a hook below and normally in 
low position under the path of the knife but capable of 
being raised into said path by a lifter, a pivot on the 
dobby, a finger for the lifter mounted for angular move 
ninent oil said pivot from the normal position thereof to 
cperating positicia to raise the lifter to cause the hook 
to move upwardly into the path of the knife, an actuator 
having regularly recurring yorking strokes along a given 
path, an operator connected to the finger for movement 
relative to the actuator to be in or out of the path of the 
actuator, a pattern reader over the paper pattern mounted 
on and controlling the position of the operator relative 
to said path of the actuator and registerable with either 
the perforated or unperforated part of the paper pattern, 
depending upon the position of the paper pattern, and 
an elevator for the operator effective first to lift the 
operator out of the path of the actuator and move the 
reader away from the paper pattern and thereafter prior 
to a working stroke of the actuator to effect movement 
of the operator into the path of the actuator, provided 
the reader registers with the perforated part of the 
pattern, the reader if registering with the unperforated 
part of the pattern holding the operator above said path 
of the actuator, and said operator if in the path of the 
actuator being moved by the latter ic move the finger and 
cause the latter to raise the lifter to move the hook into the path of the knife. 

... in a loom dobby operating with a pattern and hav 
ing a reciprocating knife having working and return strokes 
and a hook below and normally in low position under the 
path of the knife but capable of being raised into said 
path by a lifter and when in said path being momentarily 
depressed by the knife when the latter is having said re 
turn stroke thereof, a finger for the lifier Iounted for 
movement from the normal position thereof to operat 
ing position to raise the lifter to cause the hook to move 
upwardly into the path of the knife, an actuator having 
a working stroke along a given path and being in work 
ing position when said hook is depressed, an operator 
pivoted to the finger including a resilient force trans 
mitter tending to move along said operator toward said 
finger but movable along said operator away fron said 
finger, means controlled by the pattern to locate the 
operator with the force transmitter either in or out of said 
given path of the actuator, the force transmitter if ii said 
given path being rinoved by the actuator to riove the 
cperator and finger in a given direction to effect move 
ment of the hook into the path of the knife prier to de 
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pressing of the hook by the knife, the hook when de 
pressed causing movement of the finger to move the 
operator in a direction opposite to said given direction 
and the force transmitter being prevented from moving 
with the operator by the actuator and moving relatively 
to the operator away from said finger, the force trans 
mitter Subsequent to said depressing of said hook and 
due to engagement with the actuator effecting return 
of the hook into said path of the knife. 

5. The loom dobby set forth in claim 4 wherein the 
force transmitter comprises a block slidable on the opera 
tor and a spring operatively interposed between the opera 
tor and block urging the latter toward said finger. 

6. In an operator for the hook lifter operating finger 
of a dobby which operates with an actuator and a paper 
pattern reader, an elongated body one end of which has 
provision for attachment to the finger and the other end 
of which is formed to support the pattern reader, a block 
for engagement with the actuator slidably mounted on 
said body intermediate the ends thereof, a spring Sup 
ported by said body having one end thereof engaging said 
body and having the other end thereof exerting a force 
against said block urging the latter toward said one end 
of the body, and a stop on the body limiting movement 
of the block by said spring toward said one end of the 
body. 7. In an operator for the hook lifter operating finger 
of a dobby which operates with an actuator and a paper 
pattern reader, an elongated body one end of which has 
provision for attachment to the finger and the other end 
of which is formed to support the pattern reader, a resil 
ient force transmitter on the body including a part for 
engagement with the actuator and a spring urging the 
part toward said one end of the body, and a stop on 
the body limiting movement of said part by Said spring 
in a direction toward said one end of the body. 

8. The operator set forth in claim 7 wherein the body 
is formed with a closed slot extending lengthwise of the 
body adjacent to said part and said spring is coiled around 
part of the body adjacent to said slot and extends partly 
into the latter. 9. The operator set forth in claim 7 wherein a pressure 
plate surrounds said body and is located between said part 
and said spring and is slidable on said body. 

10. The operator set forth in claim 7 wherein said body 
is of substantially rectangular cross section and said part 
has a slot therein fitting said body to prevent substantial 
angular motion of said part around an axis parallel to the 
length of said body. 11. In an operator and finger unit for a dobby provided 
with a pivot and a lifter for a knife engaging hook and 
an actuator, said unit comprising an operator having an 
elongated body, a resilient force transmitter on the body 
including a part for engagement with the actuator, and 
a finger pivotally connected to said one end of the body 
and having provision for pivotal mounting on said pivot, 
said part of the force transmitter mounted on the body 
to slide therealong in a direction away from said finger 
and tending to move on said body toward said finger. 

12. The operator and finger unit set forth in claim 
11 wherein the elongated body is provided with a stop 
intermediate the finger and said part of the force trans 
mitter to limit movement of said part toward said finger. 

13. In a dobby provided with a reciprocable knife and 
a harness lifting hook to be either in or out of the path 
of the knife, a paper pattern having perforated and unper 
forated parts, an actuator having working strokes along a 
path during operation of the dobby, an operator having 
a pattern reader controlled by the pattern enabling the 
operator to be in the path of the actuator to be moved 
by the latter if the reader is in a perforated part of the 
pattern, the operator being held out of the path of the 
actuator by the reader if the latter engages an unperforated 
part of the pattern, a finger pivoted to the operator effec 
tive when the latter is moved by the actuator to move the 
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12 
hook into the path of the knife, and leveler means nor 
mally at rest but mounted on the dobby for movement 
relative thereto and when having said movement being 
effective first to move the operator beyond the working 
stroke of the actuator and thereafter move the operator 
to move the reader in a direction away from the pattern. 

14. In a dobby as set forth in claim 12 wherein the 
finger has a part which is engaged by the leveler means 
to move the operator beyond the working stroke of the 
actuator prior to movement of the operator by the leveler 
means to move the reader away from the pattern. 

15. In a dobby provided with a reciprocable knife and 
a harness lifting hook to be either in or out of the path 
of the knife, a paper pattern having perforated and un 
perforated parts, an actuator having working strokes 
along a path during operation of the dobby, an operator 
operatively connected to the hook, a pattern reader on 
the operator to control the position of the latter with re 
Spect to the actuator and effective when passing through a 
perforated part of the pattern to locate the operator in 
the path of the actuator to be moved by the latter and 
effective in engaging an unperforated part of the pattern 
to locate the operator out of the path of the actuator, 
the operator if in the path of the actuator and moved by 
the latter being effective to move the hook into the path 
of the knife, and a leveler mounted for movement on the 
dobby effective when moved first to move the operator 
beyond the working stroke of the actuator and thereafter 
move the operator in a direction to move the reader away 
from the paper pattern. 16. In a dobby as set forth in claim 15 wherein the 
leveler includes a shaft and two bars operatively con 
nected to the shaft, the shaft when turned in a given direc 
tion effective first to cause one of said bars to effect move 
ment of the operator beyond the working stroke of the 
actuator and effective thereafter to cause the other bar to 
move the operator to move the reader away from the 
pattern. - 17. In a dobby as set forth in claim 16 wherein guides 
are provided for said bars and lever and link connections 
are operatively interposed between the shaft and said 
bars. - 18. In a dobby provided with a reciprocable knife 
and a harness lifting hook to be moved into or out of 
the path of the knife, a paper pattern having perforated 
and unperforated parts, an actuator having a working 
stroke along a path during operation of the dobby, an 
operator extending over the pattern and having the 
pattern reader thereon depending therefrom toward the 
pattern and controlled by the latter and effective if 
passing through a perforated part of the pattern to lo 
cate the operator in the path of the actuator to be moved 
by the latter and effective if engaging an unperforated 
part of the pattern to hold said operator out of the 
working stroke of the actuator, a finger mounted for 
imovement on the dobby operatively connected to said 
hook and to said operator and effective when the latter 
is moved by the actuator to move the hook into the 
path of the knife, and leveler means normally at rest 
mounted for movement on the dobby and when having : 
said movement being effective first to move the operator 
beyond the working stroke of said actuator and there 
after lift said operator to elevate said reader to a posi 
tion in which said reader is out of control of the paper 
pattern. 19. In a dobby as set forth in claim 18 wherein the 
operator includes a force transmitter movable into and 
out of the path of the actuator and the leveler mechanism 
is effective to move said force transmitter beyond the 
working stroke of the actuator. - 20. In a dobby provided with a reciprocable knife 
and a harness lifting hook to be moved into and out of 
the path of the knife, a paper pattern having perforated 
and unperforated parts, an operator operatively con 
nected to the hook and effective when moved from the 
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normal position thereof to effect movement of the hook 
into the path of the knife, an actuator for the operator 
having working strokes during operation of the dobby, 
pattern controlled means controlling the position of the 
operator relative to the actiator and effective if registered 
with an unperforated part of the pattern to hold the 
operator out of operative position with respect to the 
actuator but effective if registered with a perforated part 
of the pattern to locate the operator in the path of the 
actuator, and leveler means for the operator to effect 
movement of the operator in the direction cf the worizing 
stroke of the actuator to move the operator beyond said 
working stroke of the actuator and thereafter move said 
operator to move the pattern controiied means away from the pattern. 

21. In a dobby provided with a reciprocable knife and 
a harness lifting hook to be either in or otti of the pat: 
of the knife, a paper pattern having perforated anxi 
unperforated parts, an actuator in ember reciprocating 
along a path and having working strokes during opei'a- 
tion of the dobby, an operator member operatively coil 
nected to the hook, a pattern reader on the operator 
member to control the position of the latter with respact 
to the actuator member and effective when passing 
through the perforated part of the pattern to locate the 
operator member in the path of the actuator member 
to be moved by the latter and effective if engaging an 
unperforated part of the pattern to locate the operator 
member out of the path of the actuator member, the 
operator member if in the path of the actuator member 3 
and moved by the latter being effective to move the hook 
into the path of the knife, and a leveler mounted for 
movement on the dobby effective when moved first to 
effect relative separation of said actuator and operator 
members in the direction of said path of the actuator 
member and thereafter move the operator member in a 
direction to move the reader away froin the paper pat ter. 

22. The dobby set forth in claim 21 wherein the 
operator member is provided with a laterally extending 
force transmitter member and the actuator member in 
cludes a bar for engagement with the transmitter and said 
leveler effects movement of the actuator member in a 
direction away from the force transmitter. 

23. The dobby set forth in claim 21 wherein the 
leveler when operating moves the actuator member in a 
direction away from that part of the operator member engaged thereby. 

24. The dobby set forth in claim 21 wherein the op 
erator member is provided with a force transmitter po 
sitioned for engagement with the actuator member dur 
ing normal operation of the dobby and wherein the 
leveler when operating moves the actuator member in a 
direction away from the force transmitter. 

25. A connector unit for the leveling Inechanism of a 
dobby provided with an operating lever element and a 
rocking arm element, said unit including a tubular men 
ber having provision for connection to one of said ele 
ments, a rod member one end of which is slidable in the 
tubular member and the other end of which has pro 
vision for connection to the other element, spaced cross 
heads on said members, one cross head for each men 
ber, a pair of links pivoted to each cross head, and a 
link operator pivoted to all of Said links. 

26. The connector unit set forth in claim 25 wherein 
the cross heads are parallel to each other and the links 
are all of the same length. 

27. In a connector unit set forth in claim 25 wherein 
the link operator is intermediate the cross heads. 

28. In a connector unit for the leveling mechanisim 
of a dobby provided with lever and arm elements, said 
unit including a tubular member ior pivotal connection 
for one of said elements and having a laterally extending 
cross head fixed thereto, a rod member having one end 
mounted for sliding within the tubular member and hav 

O 

2 5 

45 

() 

5 5 

6) 

(sis 

14 
iing the other end formed for pivotal connection with 
the other element and having a cross head fixed thereto 
spaced from the cross head on the tubular member in 
the direction of the length of a connecting unit, a pair 
of links pivoted to the first cross member, a second pair 
of links pivoted to the second cross member, and a link 
operator intermediate the cross heads pivotally connected 
to a cf the links supported by the latter for movement 
transverse of the length of the connector unit. 

29. The connector unit set forth in claim 28 wherein 
the rod menter remains within the tubular member for 
all angular positions of the links induced by said trans 
verse movement of the link operator. 

30. In a dobby provided with a reciprocable knife and 
a harness lifting hook to be either in or out of the path 
of the knife, a paper pattern having perforated and un 
p3rforated parts, an operating ever having regular move 
ments during operation of the dobby, an actuator, a con 
isc: or unit interimediate the lever and the actuator caus 
ing the iaiter to have working strokes along a path during 
operation of the dobby due to movements of the operat 
ing ever, to move the operator, provided the latter is in 
the path of the actuator, an operator operatively con 
nected to the hook, a pattern reader on the operator to 
control the position of the latter with respect to the 
actuator and effective to locate the operaor in said path 
or out of said path, depending upon whether the reader 
passes through the paper pattern or engages an unper 
forated part thereof, the operator if in the path of the 
actuater being moved by the latter to effect movement 
of the hook into the path of the knife, and a leveler 
111ounted for movement on the dobby effective when 
moved first to cause relative separation of the operator 
and the actuator in the direction of said path of the 
actuator and thereafter move the operator in a direction 
to move the reader away from the paper pattern. 

31. The dobby set forth in claim 30 wherein said con 
nector unit is capable of having the length thereof varied 
and is of a given length during normal operation of the 
dobby and the leveler when in operation effects a shorten 
ing of Said connector unit to move the actuator in a direc 
tion opposite to the direction of said working stroke. 

32. The dobby set forth in claim 31 wherein the con 
nector unit is controlled by a handle which is in normal 
position when the unit is of said given length but is mov 
able in a direction transverse of and in a direction away 
from the unit to effect said shortening of the length of the 
unit. - 

33. The dobby set forth in claim 32 wherein the handle 
is rotatable and has a part to engage the dobby after the 
handle has been rotated to prevent the handle from mov ing toward the unit. 

34. The dobby set forth in claim 31 wherein said con 
nector linit comprises two members each having a pair 
of links pivoted thereon and a link operator pivoted to 
all of the links and capable of having a movement from 
the normal position thereof in a direction transverse of 
the length of the connector unit when the leveler operates 
to effect shortening of the connector unit. 

35. The dobby set forth in claim 34 wherein the link 
operator is controlled as to position by a movable handle 
which when in norinal position prevents movement of the 
link operator in a direction opposite to said direction of 
transverse movement, the handle when moved away from 
the normal position thereof causing the link operator to 
have said transverse movement and being rotatable to 
locate a part thereof in engagement with the dobby to 
prevent return of the link operator to the normal position thereof. 
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