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This invention relates to improvements in loom
dobbies and it is the general object of the in-
vention to provide a dobby with a sheet or paper
pattern to control pattern reading members which
also. move the harness lifting hooks relatively to
the lifter knives.

It has been proposed heretofore to employ end-
less paper patterns punched to control cne mech-
anism which in turn controls a second mecha-

nism to supply the force  which moves the se-

lected harness hooks into operative position. In
such mechanisms two distinct units have been
employed, one relatively weak to read the pat-
tern indication from the paper pattern, and the
other relatively strong. to relay the reading of
the first unit to the hooks. It is an important
object of my present invention to provide a com-
bined pattern reading.and hook setting mecha-
nism wherein the reading mechanism supplies the
force required to set the hocks.

It is a further object of my present invention
to provide the reading and setting unit having
2 plurality of resiliently mounted members on one
side of the pattern sheet which are aligned with
hook lifting wires or the like on the opposite side
of the sheet and move the members against the
pattern to permit those members which register
with perforations to pass through the sheet and
transmit g lifting force directly to the correspond-
ing wires. ‘The paper is strong enough to with-
stand the resilient force of those members alighed
with blank portions of the paper and hold them

back to prevent actuation of the wires and hooks

associated with them.

It is a further object of my present invention
to provide a carriage to raise the reading and
setting members and their springs at such a time
as to lift the hooks either against or in the path
of the knives before the latter reach the end of
their return or non-lifting stroke. By this:ar-
rangement close timing of the knife stroke with
respect to the up motion of the members is avoid-
ed, and the knives can subject the reading and
setting members to a momentary depression to
loosen them should they or their springs stick,
after which the springs snap their members up-
wardly into the path of the knives.

It is another object of my invention to provide
a guard under the hooks which becomes opera-
tive soon after the knives start their working
stroke to hold the hooks in engagement with their
respective knives should breakage occur in the
harness straps with which the hooks are asso-
ciated. The bottom of each hook is formed with

a rtounded projection. or engagement with the 65;
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5 ing and setting knives.

“guard to permit free angular motion of the hook -

due to turning of the harness jack lever as the
hook is drawn outwardly by its knife. - The guard
is mounted to be released and swing downwardly
should it be necessary to release a hook from a

“knife which has not completed its return stroke.

It is a still further object of my present inven-
tion to-pass the paper pattern between pattern
sheet guide plates one of which is punched with
holes to receive the reading and setting mem-
bers. The pattern sheet slides along the per-
forated guide plate and is supported by the latter
when the members are moved against it. The
reading and setting members are of larger diam-~
eter than the hook controlling wires to insure

" registry and transmission of force from the mem-

bers to the wires. The latter extend into the
perforations of the guide plate but are of less
diameter than the perforations and it is a fur-
ther object of my present invention to provide an
auxiliary guide plate which holds the lower ends
of the wires in registering position with respect
to their corresponding members.

Heretofore, the reading members have moved
toward the feed cylinder for the paper, but since
I transmit the hook lifting force through' the

‘paper, I locate the feeding mechanism, such as

a step-by-step actuated cylinder, at one side of
the aforesaid plates where it will not interfere
with the reading and setting members. The cyl-
inder advances the paper pattern through a nar-
row space between the plates and is close enough
to the latter to obviate the need of a clamp or the
like to hold the paper in register with the read-
The feeding mechanism

" includes a dwell worm or the like to hold the

40

50

paper stationary and in reading’ position while
the members move toward. it. )

It is another object  of my present invention
to provide an improved form of hook lifting wire
so constructed as to present a large surface to
the hook., This result is accomplished by bend-
ing the wire back on -itself to form a double
strand which engages the hook. -‘The double
strands are so disposed as-to assist in locating -
the lower ends of the two rows of wires in stag-
gered relation with respect to each other to reg-
ister with the staggered perforations in the pat-
tern sheet. ‘The double strand for the wire of
the top hook also avoids objectionable inclina-

" tion of the wire by enabling the -elongated. part

of the wire to lie ‘wholly to one side of a line
joining the transverse centers of the hooks con-
nected to the associated jack lever. '

It is a further object of my present invention
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to provide a paper pattern indicated dobby op-
erating on the double index principle. In dob-
bies of this type the top knife moves out on one
pick to form a warp shed, and moves in on the
following pick as the lower knife moves out to
form the next shed. The hooks for both knives
are set at the same time by perforations arranged
in two parallel transverse rows of holes in the
paper and the pattern is moved every other pick.
All the rows in the sheet are equally spaced, and
in order to indicate the rows which form a pair
I connect them visually, as by connected lines
printed on the paper and running through the
perforation of adjacent rows which belong to a
pair. In this feature of my invention the read-
ing and setting members move toward the sheet
on alternate picks of the loom immediately after
a new pair of rows of perforations have been
moved to reading position.

A more specific object of my invention is to
mount the reading and setting members on a
carriage movable toward and from the paper
pattern by a single cam acting through a pair
of linked levers and having a dwell to hold the
members in setting position for a period greater
than one pick of the loom to allow each knife
to engage the hooks which are placed in its path
by a single reading of the pattern. The timing
of this feature is related to the double index
principle of operation already mentioned. A
further feature of this object of my invention
is to locate the pattern reading and hook setting
members close to the papsr and design the cam
in such a way as to give a slowly increasing mo-
tion to the members toward the paper to permit
the latter to assume its load with little or no
danger of puncture.

It is a further detailed object of my present
invention to provide an improved dobby lifter
hook wherein the knife engaging end is provided
with a depending rounded projection adapted
for cooperation with the previously mentioned
guard and also located in such position as to re-
inforce that part of the hook which engages the
lifter knife.

1t is a further object of my invention to pro- .

vide the carriage for the reading and hook setting
members with a depressor which may be op-
erated manually to lower all the members and
thereby permit manipulation of the sheet pat-
tern. . .

With these and other objects in view which
will appear as the description proceeds, my in-
vention resides in the combination and arrange-
ment of parts hereinafter described and set
forth.

On the accompanying drawings, wherein a con-
venient embodiment of my invention is set forth,

Fig. 1 is an end elevation of a dobby made ac-
cording to my present invention,

Fig. 2 is a detailed rear elevation looking in
the direction of arrow 2, Fig. 1,

Figs. 3 and 4 are diagrammatic vertical sec-
tions on line 3—3, Fig. 1, showing the operation
of the reading and setting unit with respect to
the lifting wires for the bottom set of hooks be-
fore and during a hook lifting operation, re-
spectively,

Fig. b is a front elevation taken in the direction
of arrow 5, Fig. 1,

Fig. 6 is a dstail horizontal section on an en-
iarged scale on line 6—86, Fig. 3,

Fig. 7 is a detail enlarged vertical section on
line 1—1, Fig. 3, '
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Tig. 8 is a detail enlarged vertical section on
line 8—8, Fig. 1, parts being omitted,

Fig. 9 is a section similar to a portion of Fig. 4
on an enlarged scale,

Fig., 10 is a vertical section cn line 19—I0,
Fig. 8,

Fig. 11 is an end elevation of a loom equipped
with my invention and looking in the direction
in which Fig. 1 is viewed,

Fig. 12 is a plan view of part of a sheet or
paper pattern used with my improved dobby,

Fig. 13 is an enlarged vertical section on line
13—13, Fig, 5, showing the lifter wires for a pair
of hooks associated with a jack lever,

Fig. 14 is a horizontal section on line 14—I4,
Fig. 13, showing the staggered relation of the
lifter wires, parts omitted,

b Fi{g. 15 is an enlarged front elevation of a lifter
ook,

Fig. 16 is a bottom plan in the direction of ar-
row 16, Fig. 15, ]

Fig. 17 is a vertical section on line 1T—IT of
Fig. 1,

Fig., 18 is an enlarged side elevation of one
end of the carriage for the pattern reading and
hock setting members as seen at the left end of

Fig. 1,

Fig. 19 is a horizontal section on line 19—I9,
Fig, 18, and

Fig. 20 is a vertical section on line 20—20,
Fig. 18.

Referring particularly to Fig. 11, the loom to
which my invention is applied may be of usual
construction and includes a pair of spaced loom-
sides 10 which support top and bottom shafts i1
and 12, respectively. An upper gear (3 fast on
shaft Il meshes with a lower gear 14 of twice
its size fast on shaft 12. The lay L is mounted
on swords 5 to oscillate about a rocker shaft I8
of usual construction, and connectors IT at-
tach the lay to the cranks 18, one of which is
shown in Fig. 11, of the top or crank shaft Il and
cause a reciprocation of the lay each pick of the
loom. . A shuttle S is moved back and forth
across the lay by mechanism not shown but of
any approved construction.

The dobby designated generally at D comprises
front and back side plates 20 and 21 fixed to
the loom frame as indicated more particularly
in Fig. 5, the upper part of the side plates being
secured to the loom arches 22 while the lower
parts of the plates are mounted on bracket 23
secured to one of the loomsides, see Figs. 1, 5
and 11, and having front and back horizontal
arms 24 and 25, respectively. A shaft 2% is
mounted for rocking motion on the piates 20 and
21 and has secured to the forward end thereof
a relatively short lever 271, while the rear end
thereof is secured to a longer lever 28. The lat-
ter lever has a medial arm 29 which is connected
by a swivel head 30 to a rod 31 extending down-
wardly to have the lower end thereof connacted
by a second swivel 32 to a crank arm 33 secured
to and rotating with the bottom shaft 12 every
second pick of the loom.

The upper part of each of the plates 20 and
21 is provided with a horizontal siot 35 to ac-
commodate a top knife 35 the forward end of
which is aftached by connector 37 to the top
of lever 27 and the rear end of which is at-
tached by connector 38 to the top of lever 28.
Similarly, lower horizontal slots 40 in the side
plates receive a bottom knife 41 the forward end
of which is connected by link 42 to the bottom
of lever 21 while the rear: end is connected by
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iink 43 to the bottom of lever 28. The working
surface 44 of each knife is inclined downwardly
and away from the driving levers 21 and 238
as-indicated for instance in Figs. 3, 4 and 5.

Extending between and secured to the blades
20 and 21 is a rod 45 on which is rockably mount-
ed-a set of harness jacks 45 the upper ends of
which are notched as at 47 to receive connec-
tions not shown to the harness frames which are
also omitted from the drawings. Each jack 48
is pivoted at 48 to a normally vertical jack lever
49 the upper and lower ends of which are po-
sitioned by top and bottom cross girts §0 and
51, respectively, fastened to the plates. The
upper end of each lever 42 is pivoted to a top
hook TH while the lower end is similarly pivoted
{0 a bottom hook BH. These hooks will be de-
scribed in detail hereinafier.

The matter thus far described, except the
hooks, are of usual construction. The top shaft
i1 makes a rotation for each pick of the loom to
cause a complete back and forth reciprocation
of the lay L and the shuttle S wiill make one
flight for each pick. The bottom shaft 12 makes
a complete rotation for every second pick of the
loom and the connector red 81 will therefore rise
during one pick to rock shaft 2§ in one direc-
tion to cause opposite reciprocation of the knives
in one direction, and on the next pick rod 3!
wiil descend to rock shaft 26 in the other direc-
tion to cause an opposite reciprocation of _the
knives. - Any hooks which are in the paths of
their corresponding knives will cause rocking
of the associated levers 48 and harness jacks
when the knives have a working stroke to the
left as viewed in Fig. 5. Two picks of the loom
are therefore required for two successive work-
ing strokes of the knives.

In carrying my present invention into effect
I provide a pattern surface made of sheet ma-
terial, such as paper, which is punchied for so-
called double index . indication and gives the
paper a step-by-step advance motion every sec-
ond pick of the loom. The paper cooperates

with a set of movable pattern reading and ‘hook

setting members or rods which rise to reading
position every second pick of a loom and are
aligned with lifter wires for the hooks.

More particularly, I sscure a sprocket “wheel
€0 to shaft ¢! and provide the same with a chain
6! which is trained around a sprocket Wheel 62
twice the diameter of sprocket 63 and secured
to a shaft 85 journaled for rotation in the lower
part of the dobby, preferably on rear arm 2%
of bracket 23, and extending parallel to and be-
hind the rear plate 24. Secured to shaft 6%
is a worm wheel 66 which meshes with the teeth
87 of a worm gear 88 secured to a shaff 8% ro-
tatably mounted in hanging bearings T{ on
plates 28 and 21, see Figs. 2 and 5. Each rota-
tion of shaft 65 causes an angular advance mo-
tion of shaft 8 every second pick of the loom.
A dwell 18 on worm wheel 68 Liolds the worln
gear 68 and shaft €9 stationary during the
greater part of two successive picks of the loom.
Secured to shaft €9 are Spaced front and back
sheaves T5 and 78, respectively, the peripheries cf
which are provided with pegs 71 which enter
marginal perforations T8 in the edges of the
paper or sheet pattern designated at P for the
purpose of feeding the pattern step-by-step on
alternate picks of the loom.

The paper pattern in the present instance is
a conitinuous endless strip of durable paper shown
more particilarly in--Fig, -12 #nd--having -per-
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forated and unperforated portions 85 ‘and .88,
respectively, arranged in rows which are equally
spaced longitudinally of the pattern.  For each
angular motion of the shaft 69 the paper is given
an :advance motion ‘equal to twice the distance
between adjacent rows, and there is a perfora-
tion 18 at each:margin for every pair of rows.
The marginal perforations are spaced to receive
the pegs 17, and preferably lie midway between
adjacent rows, measured longitudinally of the
pattern. In order that the pairs of rows may
be readily identified, the paper is printed wiih
loops 80 having parallel spaced lines &1 which
are connected at their ends as at 82 and the
perforations for any pair of rows are located
along the two lines 8! of a loop. The printed

lines indicate at a glance which rows of holes

belong to a pair. Row IB is for the bottom hooks
to be moved on the first pick of the loom after
a pair of rows moves to reading position, and
row IIT is for the top hooks which are moved
on the second pick, and the direction of inter-
mittent feed of the pattern sheet is in the di-
rection of arrow a, Fig. 12.

In order to support that part of the paper
pattern to the right of the feeding sheaves as
seen in Fig. 2 I provide the dobby sides 20 and
21 with depending brackets 88 and 83, connected
respectively to arms 24 and 26. These hrackets
support a pair of spaced upper and lower bars
90 between which the paper pattern passes.
The lower bar 89 is located in such position as
to direct the paper pattern horizontally toward
the upper part of the feeding sheaves. The loop
of the pattern extends downwardly from the
sheaves and the guide bars 99 and may be pro-
tected by a web 81 connecting brackets 88 and
89. RBrackets 88 and 89 may extend downwardiy
for attachment to the adjacent loomside to
afford support for the outer end of the dobby.

The previously described hooks TH and BH are
both alike, each having a hub 92 for pivotal
connection to & jack lever 49 and each having an
upwardly facing hook 93 the lower part of which
is rounded as at 94 to extend below the straight
lower edge §5 of the hook. The top hooks are

‘guided by a comb 98§ extending between and se-

cured to the plates 20 and 21 and having upward-
ly extending teeth or fingers 97 between which
the top hocks lie, see Figs. 5 and 8. The web
88 of comb 95 has hooked thereover and nor-
mally supports the upper ends of top hook lifter
wires 180 which aré¢ relatively long and extend
downwardly between the bottom hooks. In like
manner, the lower hooks BH are guided by a
comb 181, see. Fig. 7, having spaced fingers 102
and a web 103 over which are hooked the upper
ends of bottom hook lifter wires {104 normally
resting on web 163. Wires 184 are shorter than
_wir‘es 100 and the bottom of both wires terminate
at points adjacent to and above the pattern
surface. There is a wire 188 for each top hock
and a wire 104 for each bottom hook, and the
wires are arranged in two planes spaced by the
distance between lines IB and IIT of the pat-
tern, the long wires being in one plane and the
short wires in' the other plane. Further details
of the hooks and wires (60 and 104 will be de-
scribed hereinafter.

The wires 100 and. 184 are arranged to be lifted
by a set of resiliently mounted pattern reading
and hook setting members or rods RS mounted
below the upper horizontal part of the paper
pattern -and operated to have -a rising motion
every second pick of the-loom, ‘These members
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RS, together with their supports and actuating
mechanism, are shown more particularly in Figs.
1,3,4and 9. Brackets 118 and 111 extend down-
wardly from the plates 20 and 21, respectively,
and have extending between them and secured
thereto a pair of vertically spaced upper and
lower horizontal flat plates 112 and 113, respec-
tively. The upper plate {[2 is perforated as at
ii5 to receive the lower ends of the wires 109
and 194 and also the upper ends of members RS.
A third horizontal plate 118 secured to brackets
{1 and {11 above plate (12 is perforated at
{17 to guide the lower ends of wires 100 and 104,
which are smaller in diameter than perforations
({18. The bottom plate 1138 supports the paper
pattern between the feeding sheaves and bhars
80 and may be formed with an elongated slot
{28 under perforations {{5 and through which
the upper ends of members RS pass.

A carriage 125 for the members RS is guided ¢

for vertical reciprocation by front and back up-
right guide rods 126 and {27, respectively, Fig. 1,
which may conveniently be mounted on the plates
{12 and 113, as shown in Figs, 1 and 2. The car-
riage has laterally extending front and back
bearings or hubs {28 siidable up and down on and
guided by the rods 12§ and 127. .

In order that the carriage may be reciprocated
vertically I secure to shaft €5 a cam {30 pro-
vided with a groove {81 having a high dwell 132
and a lower dwell {23 connected thereto by in-
clines i34. A roll 135 in the groove is sup-
ported by the rear end of a lever 136 pivoted
as at 137 on rear arm 25 of bracket 23. The
lever {36 has a substantially horizontal forward-
ly extending arm (38, see Fig. 1, which is pivoted
to an upright link {39 pivoted to the rear bear-
ing 128 of the carriage. Lever 136 also has a
depending arm {48 connected to a horizontal link
i&1 the forward end of which is pivoted to the
lower arm of a lever 142 pivoted at {43 on the
front arm- 24 of bracket 23. The last named
lever hag a horizontal arm {44 pivoted to an
ascending link {45 similar to link 139 and con-
nected to the front carriage bearing 128.

As the cam {30 rotates the carriage will first
ke held in the down position shown in PFig. 1
when the low shorter dwell 133 controls the roll
125 and will thereafter be in raised position when

the high longer dwell {32 controls the roll 135. ;

When the roll is passing from one dwell to the
other along the inclines 134 the carriage will
either rise or fall, depending upon whether the
yoll 185 is leaving dwell 133 or dwell 132.

The carriage is formed with a vertical plate
{50 secured to slide bearings 128 and has spaced
upper and lower horizontal flanges 151 and 152,
respectively, The fianges are perforated to re-
ceive the vertical pattern reading and hook set-
ting members or wires RS which are arranged in
two parallel rows under the sets of wires 13¢ and
{84, respectively, and are staggered with re-
spact to each other as indicated in Fig. 6. Each
wire RS has the lower end thereof surrounded
by a spring 155, the lower end of which is limited
ags to downward motion by bottom flange 152.
The upper end of each spring engages a collar
{58 surrounding its member RS and limited as
to upward motion by a burr 157. Each member
RS is also provided with a second collar 158 rest-
ing normally on another burr 159 and limited
as to upward motion under action of its spring
by top flange 1§i which serves as a stop for an
evener to be described hereinafter which actually
engages the collar 158.-
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The carriage is so located and positioned by
the guides 126 and {27 as to hold each member
RS in vertical alignment with a perforation (15
and one or another of the wires 100 and 104, - As
viewed in Fig. 4, for instance, the right hand row
of members RS is aligned with the lifter wires
i34 for the lower hooks, while the left hand row
is aligned with the longer lifter wires 108. for
the top hooks.

In order that all of the reading and setting
members RS may be depressed at any time in-
dependently of the position of cam 130 to permit
manipulation of the sheet pattern I provide -a
depressor plate 105 having an upper horizontal
flange 106 perforated at {07 to receive the upper
ends of members RS, see Figs. 18, 19 and 20.
‘This flange 106 limits upward motion of collars or
washers 158 under action of their springs 155. A
horn 108 extending downwardly from the hottom
of each end of the plate 105 carries a pin 109
to which is attached the lower end of a tension
spring 118 the upper end of which is connected
to a hook 119 extending downwardly from the
under side of adjacent bearing (28. The springs
118 hold the flange 106 against the flange 151
and thus yieldingly retain the depressor nor-
mally in raised position. When it is desired to
lower all of the members RS the operator may
depress the pins 199 against the action of springs
118 and cause the flange 106 to move all of the
reading and setting members downwardly, after
which the pattern sheet may be moved by hand.
The need for lowering members RS manually
will ordinarily exist when the carriage 125 is
raised and the sheet pattern stationary, but slip-
page of the driving mechanism for either the
pattern or carriage may require lowering of the
carriage when the pattern is moving in order to
save the latter.

In order that the resetting or the depressing
plate 196 may be guided, each of the bearings
128, as shown in Fig. 19, is formed with a notch
121 which receives the adjacent vertical edge 122
of the depressor. The bearings 128 and the plate
150 therefore cooperate to hold the depressor
185 in position.

When it is desired to remove one of the reading
and setting members it may be depressed man-
ually sufficiently to move its upper end below the
flange 186, after which the member can be moved
forwardly from the flanges 106 and 151 until the
upper end lies at one side of the top of the car-
riage, as in dotted lines; Fig. 20, whereupon the
member may then be removed for repair or re-
newal. The perforations in the bottom flange
152 are slightly elongated and formed as shown
in Fig. 20 to facilitate this removal.

The upper and lower sets of hooks are pro-
vided with guards 168 and 161, respectively, each
formed of a flat strip of sheet metal extending
between the dobby sides and pivoted as at 162
with respect to them. Each guard lies under its
corresponding knife below the path normally
traversed by the hooks connected to the knife,
and is supported at its inner edge by a rod 165
which is removable to permit the guard to swing
downwardly. These guards are for the purpose
of engaging the lower curved surfaces 94 of the
hooks TH and BH to prevent the latter from
falling away from their knives should they be-
come loose, as by breakage of a harness lifter
cord, while the knives are moving on a working
stroke.  The guards are so located as to permit
free rising and falling of the hooks, however
when the Jack levers 49 are vertical; :
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In:the usual dobby the knives and pattern are
so related to the shuttles that the shuttle leaving
the drop box end of the loom enters a shed which
is made by the bottom knife. For convenience I
preserve this relationship, although I am not
limited in the practice of my invention to this
operation.
Assuming that the pattern mechanism is about
to move a double row of perforations to control-
ling or reading position, the cam 139 will be as
" shown in Fig. 1 with the low dwell 133 holding

carriage 125 in down position, such as shown
_in Fig. 3. Under these conditions the members

RS will all be up with respect to the carriage and
slightly below the plane of the pattern sheet,
and the hook. lifting wires 100 and 104 will be
supported in down position by the webs of their
respective combs. As soon as shaft 69 has com-
pleted the angular motion imparted to it by the
worm 66 to locate a pair of pattern rows in read-
ing position under perforations 115, cam 139 will
ach by one of its inclines 134 to rock lever {36 in
a counter-clockwise direction as viewed in Fig. 1
to raise the carriage 125 by a motion which starts
gradually to move the members RS up against
the pattern sheet at a relatively slow rate of
speed.- At this time the lower knife is nearing
the end of its return stroke and the upper knife
is moving outwardly on a working stroke. As
the carriage rises, those members RS which are
aligned with perforations in the paper will pass
through the latter to engage and raise the wires
100 and 104 aligned with them and thus tend
to lift the associated or selected hooks. Those

members RS which strike the unperforated part :

of the paper during the gradual rise of carrier
125 will be held down by the paper and the cor-
responding springs 155 will be compressed as the
carriage rises to exert a force on the paper which
increases slowly enough to avoid puncture of the
paper. As shown in Fig. 4 the left hand mem-
ber RS is held down by the unperforated paper
while the right hand member has passed through
a perforation to raise one of the short wires

104 for the bottom hook. The paper is suffi- 4:

ciently strong to compress the spring 155, and
the latter are strong enough to raise the hooks.
The inactive indicated hooks are thus raised to
operative or set position before the bottom knife
on its return stroke reaches them. As the bot-
tom knife continues to move to the right, Fig. 5,
it will engage the tops of the raised hooks BH
to depress them and compress their  springs
momentarily, and will later pass beyond the hook

edges 93, whereupon the springs of the depressed 5.

members RS will raise the latter by a snap ac-
tion to place the associated hooks BH in the path
of the bottom knife.” Crank arm 33 is down at
this time and ready to start up to reverse the
motion of the knives and move bottom knife 41
on an outward working stroke to draw with it
the indicated hooks which in turn rock their
levers 88 and harness jacks 4% to form a shed.

As the bottom knife moves on. its working stroke
the top knife starts back to the right, Fig. 5, and
as it nears the end of its return stroke it will mo-
mentarily depress any of the indicated top hooks
TH which were raised as carriage 25 ascended.
As the top knife reaches the end of its return
stroke these hooks will snap up into the path of
knife 36 in a manner similar to that already de-
seribed for the bottom hooks. It will thus be
seen that both-the top and bottom hooks which
are indicated for action are momentarily de-

pressed by their respective knives to release any 7
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sticking parts which may have caused an incom-
plete setting of the hooks, and immediately there-
after snap back into the paths of the knives by
expansion of the compressed springs. As the fop
knife starts a working stroke it moves with it the
indicated top hooks to form the next shed of the
loom.

The dwell 122 holds the carriage up for a perlod
slightly more than one pick of the loom, or from
the time that the lower hooks are first raised into
the path of the bottom knife until the top hooks
start moving on the working stroke of the top
knife. During this time the dwell 18 of worm 68
has held the pattern sheet stationary with respect
to-the guide plates and members RS. The cam
130 now acts to lower the carriage and when the
members RS are again all in their up position
relatively to the carriage and the latter is: held
down by dwell 133, the worm 66 will give the
sheaves and pattern sheet another feeding motion
to the right, Fig. 5, to move the next pair of pat-
tern rows into reading position. The lengths of
dwells 132 and 133 are such as to give the de-
scribed time relationship between the knives, car:
riage and worm 66.

The operation described is for a so-called double
index dobby and is possible because of the pairs
of rows of pattern indications which move to-
gether to reading position and also because of the
actuation of the carriage and pattern- feeding
mechanism every second pick of the loom, as well
as the two pick motion of crank 33 which requires
two picks for a. complete operation of the knives.

It is to be understood that if desired the cam
130 can be set in such a position as to raise the
bottom hooks upon completion of the return
stroke of the bottom knife, but this setting is
closer than that already described and lacks the
advantage of vibrating the raised members RS
and their springs should the latter fail to lift the
members and:hooks to their full up position. ‘

In the preceding description it is assumed that
all of the hooks are down when carriage 125 rises
and that any of the members RS which pass
through perforations in the paper pattern would
1ift their hooks. In the actual operation of the
dobby there will. almost always be certain hooks
engaged with the knives during their working and
return strokes. Certain hooks will thus be con--
nected to the bottom knife, for instance, on its
return stroke and some of these hooks may not
be needed for the next shed, in which case their
corresponding members RS will engage unperfo-
rated parts of the pattern and when the knife
reaches its extreme right hand position as viewed
in Pig. b these hooks will fall from the bottom
knife. Other of these hooks may be destined to
remain conhected to the bottom knife for the
next pick and their members RS will pass through
perforations and when: the knife reaches the end
of its return stroke these last hooks, instead of
falling as in the previous case, will be held. up.
The members RS of the hooks which are to re-
main on their knives will be limited as to their up

- position by cam groove dwell 132 which will hold

the parts at such a level as to keep the lifter wires
180 and (84 slightly below their knife engaged
hocks to avoid wear. The inclined parts 93 of
the hooks and 44 of the knives cooperate to raise
the indicated hcoks slightly above their lifter
wires at the beginning of ‘a knife working stroke.
- The lifter wires already mentioned are made
more particularly though not necessarily for use
with a dobby shown in prior Patent No. 2,054,585
wherein the top hook is directly over the bottom
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‘hoock and both heooks have their pivots in align-
ment with the central axis of the jack lever. The
wires 188 must necessarily pass to one side of the
lower hooks, in the past they are either inclined
considerably toward the top hooks which they
control or have had their upper ends bent 1ater-
ally relatively to the hooks. As shown herein I
form the upper ends of the wires {88 in such a
way as to reduce their inclination and increase
the wearing surface which they present to their
hooks as shown in Fig. 13, and at the same time
effect the desired staggered relation between the
‘wires of the two sets.

Th upper end of each wire 180 is folded back
on itself and then bent to form a hook 170, see
Fig. 8, the right end 171 of which projects down-
wardly below the web 98 of the upper comb suffi-
ciently to maintain guiding contact with said web
‘when the wire 100 is in its highest position. This
hook is formed by bending two right angles in the
-double folded end of the wire to form a horizontal
Hook supporting section 172 of double the width
of ‘the wire.. The two strand section 172 is paral-
1el to and under the hook TH and the wire hook
head 110 straddles the web 98 and lies between
adjacent comb teeth 91. The short side 13 of
the wire extends downwardly to a point level with
thie bottom of the end i7i. The upper end-of the
long part of the wire is therefore located at one
side of the center of the hook TH and as shown
jin Fig. 13 this results in a reduction of the in-
clination necessary to clear the bottom hook.

The wires 104 for the lower hooks are similar
to the wires 100 except in the reversal of the
‘hooked end with respect to the side which ex-
tends downwardly for engagement with the read-
ing members, see Fig. 13. Thus, the double
stranded hooked head 174 of wire 184 requires
the main part of the latter wire to lie on that
side of a vertical line passing centrally through
hooks TH and BH opposite to the side cn which
the long part of wire 109 is located. In both
wires it will be seen that an enlarged bearing
surface is provided for the lifter hooks and the
formation of the hooked heads 170 and 1714 is
such as to arrange the lower ends of the wires 100
and 104 staggered with respect to each other
relatively to the width of the pattern sheet, see
Fig. 14, thus permitting the wires to align with

the members RS and perforations ({5 without ;

undue wear at plate 1186.

Returning to the lifter hooks TH and BH both
of which are alike and referring to Figs. 15 and
16 it is seen that each hook is formed with top

and bottom ribs 180 and 181 spaced by a web ;

182 of less thickness which may extend outwardly
from a point adjacent to the bearings 183 to the
hooked head at the other end of the hook. The
under surface 85 already mentioned may be at
a slightly lower level than the surface {85 which
is nearer the bearing 183 to provide clearance
for the lifter wire after the lifter hook has started
on its working stroke.

The edge 93 previously described is part of an
enlarged head (86 the under side of which in-
cludes the rounded projection 94 which, as shown
in Fig. 16, is of reduced thickness, being prefer-
ably of the same thickness as the web 182, The
knife when engaging the hook surface 93 tends
1o bend the head downwardly, but this tendency
is ¢checked by the projection 94 which, as seen
in Fig. 15, extends below the bottom 95 not only
to ‘provide clearance for the guard 160 when the
jack levers turn on their axes, but also to pro-
vide a. substantial vertical dimension which will
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resist twisting of the head. The lower rib 18
may be formed with lateral protuberances 137 to
keep adjacent hocks and jack levers 49 properly
spaced.

From the foregoing it will be seen that I have
provided a paper pattern indicated dobby where-
in a single unit of members RS serve the dual
purpose of reading the pattern and setting the
hooks. These members RS are aligned with the
hook lifting wires 100 and 104 and are held nor-
mally raised by springs (55 which are strong’
enough to raise their corresponding wires and
hooks but not strong enough to-injure un-
perforated portions of the paper. . Also, the car-
riage rises before the return stroke of the lower
knife is completed, thereby lifting the hooks in
time to permit momentary depression of the
hooks, after which the hooks snap upwardly into
the -path of -the knife. Because of the double
index feature this snapping always occurs with

. the top hooks, and a similar snapping for the
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lower hooks  is desirable, as it eliminates close
timing of the carriage motion with respect to
the lower knife. 'The dobby is also provided with
guards under the hooks which hold the latter
up should their associated harness straps break
during a working stroke of a knife. The upper
of the paper pattern guide plates has perfora-
tions only slightly larger than the diameter of
the members RS to support the paper and pre-
vent its puncture. The feed cylinder is located
close to the guide plates to avoid the use of
clamps or the like to secure registry of the per-
forations in reading position with the members
RS. Also, the pattern is read far enough from
the cylinder to allow free action of the members
RS without interference by the cylinder, and the
dwell of worm 86 holds the pattern sheet sta-
tionary while the members RS are in the perfo-
rations. The hook lifting wires are bent back
on themselves to afford increased surface to lift
the hooks, and also lessen the inclination of
wires 100 while at the same time disposing the
wires in staggered relation. Further, the dobby
operates on the double index principle and the
paper pattern has printed thereon visual means
to associate the rows of perforations in pairs.
Furthermore, the upwardly pointing hooks per-
mit a direct transfer of force from the members
RS to the hooks and reduces the humber of parts
heretofore employed between the hooks and pat-
tern. A single cam acting through a pair of
linked levers applies a lifting force to each side
of the carriage 125. Also, the hooks TH and BH
are formed to permit angular motion of jack
levers 49 without interfering with the guards.
Furthermore, an evener is provided to move the
members RS out of the path of the sheet pat-
tern., It will further be noted that the cam 130
is s0 made that its inclines 134 move the mem-
bers RS against the paper with a slow motion
which reduces their tendency to puncture the
paper. Since a yielding element is introduced
in the train of connections between the source
of power and the hooks TH and BH, the cam can
start to operate before the knives reach the inner
end of their return stroke, thus providing ample
time for a low rate assumption of icad by the
paper.

Having thus described my inventicn it will be
seen that changes and modifications may be made
therein by those skilled in the art without depart-
ing from the spirit and scope of the invention
and I do not wish to be limited to the details
herein disclosed, but what I claim is:
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1. In a loom dobby having a lifter knife re-
ciprocating along a. given. path and’ having a
harness lifter hook normally at one side of the
path and a positioner for said hook movable to
set the hook in said path, a sheet pattern having
perforated and unperforated portions and located
on said one side of the given path with the posi-
tioner between said hook and .the sheet pattern,
mechanism to feed the sheet pattern to place the
perforated and unperforated portions thereof
progressively in reading position, and means op-
erating from that side of the sheet pattern op-
posite the path and aligned with the positioner
and that portion of the sheet pattern in read-
ing position to transmit a force through the per-
forated portions of the sheet and communicate
sai¢ force to the positioner to cause the latter
to move the hook from normal position into said
given path, the unperforated portions of the

sheet pattern preventing operation of said means ©

to move the positioner and permitting the hook
to rémain in normal position at said one side of
said path.

2. In a loom dobby havmg a lifter knife mov-

ing-in a given path and having a harness lifter -

hook normally at one side of said path, a sheet
pattern on said side of the path having perfo-
rated and unperforated portions, hook position-
ing. means including two cooperable parts one

of which is located on said side of the: path 2

and between the sheet and the hook and the
other part of which is on that side of the sheet
opposite the path, feeding mechanism to move
the perforated and unperforated portions of the
sheet pattern progressively between said parts,
and means to cause said other part to commu-
nicate a force from that side of the sheet.op-
posite the given path through a perforated por-
tion of the sheet pattern to move the first named
part and cause the latter to move the hook from
normal position to a position in said path, an
unperforated vart of the sheet pattern prevent-
ing cooperation of said parts and permitting the
hook to remain at said one side of said path,

3. In a loom dobby having a lifter knife mov-
ing along a given path, a harness lifter hook
normally below said path, a sheet pattern below
said hook and having perforated and unperfo-
rated portions, mechanisms to feed said sheet
pattern to move the perforated and unperfo-
rated portions thereof progressively to reading
position, hock positicning means including two
parts accessible to each other for mutual en-
gagemeni through a perforated portion of the
sheet pattern in reading position, one part be-
ing on one side of the sheet pattern and the
other part on the copposite side of the sheet pat-
tern and movable to set the hook into said path,
an unperforated portion of the sheet pattern in
reading position preventing mutual engagement
of said parts, and means to cause said parts
when in mutual engagement to communicate a
force from one part through a perforated por-
tion of the sheet pattern to the other part and
from the latter to said hook to raise said hook
from normal position to a position in said path.

4. In a loom dobby having a harness liffer
knife moving along a given path, a harness lifter
hook normally below said path, two hook posi-
tioning members one of which is movable by the
cther to lift ‘the hook into said path, a sheet
pattern located between said members and hav-
ing perforated and unperforated portions, feed-
ing mechanism to move the perforated and un-
perforated portions progressively to controlling

s}
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position between said members, and means. to
cause said members to lift the hook into said
path by a force transmitted through a perfo-
rated portion of said sheet which is in control-
ling. position between said members, an unper-
forated. portion of the sheet pattern in control-
ling position befween said members preventing
said means from causing said members. to. lift -
the hook.

5. In g loom dobby having a lifter knife re-
ciprocating in a given path and having a set of
harness lifting hooks normally out of said path,
a sheet pattern having perforations arranged
transversely therein between unperforated por-
tions thereof, a set of hook moving elements ar-
ranged transversely of the sheet pattern on one
side thereof, one element for each hook, certain
of said elements aligned with the perforations
and. the others aligned with the unperforated
portions of the sheel pattern, a set of pattern
reading and hook setting members on the op-
posite side of the paper with respect to said ele~
ments, each member aligned with one of said

. hook moving elements, certain of said members
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aligned with perforations and other of said mem-
bers aligned with unperforated portions of the
sheet pattern, a carrier on which said reading
and setting members are movably mounted, re-
silient means for each member strong enough to
move a hook and its element and urging the
member toward the sheet pattern relatively to
the carrier, and means to move the carrier to-
ward. the sheet pattern to cause the resilient
means of those members aligned with the per-
forated portions of the sheet pattern to pass
through. the latter and move the elements
aligned therewith to set the corresponding hooks
into the path of the knife, the resilient means
of the members engaging the unperforated’ por-
tions of the sheet pattern being caused to yield
by the unperforated portions to permit the last
named members to remain out of engagement
with the hook moving elements aligned there-
with and permit the corresponding hooks to re-
main out of said path.

6. In a loom dobby having a lifter knife recip-
rocating in a given path and having a set of
harness lifting hooks normally out of said path,
a sheet pattern having a row of perforations
arranged transversely therein between unperfo-
rated portions thereof, a set of pairs of aligned
hook controlling members arranged transversely
of 'the sheet pattern, one pair for each hook, cer-
tain pairs aligned with perforations and other

 palrs’aligned with unperforated portions of the

sheet pattern, each pair including a hook mov-
ing member located on one side of the sheet pat-
tern’ movable to place the corresponding hook
into said path of the knife, each pair including
also a pattern reading and hock setting member
on the opposite side of the sheet pattern with
respect to the first member, actuator means to
move all’ of said pattern reading and hook set-
ting members toward the sheet pattern to cause

5 those reading and setting members aligned with

the perforations to pass through the sheet pat-
tern, and resilient means between the actuator
and each of said reading and setting members
to transmit yieldingly to the latter members a
force derived from the sactuator, the resilient
means of each member which passes through
perforations in the sheet pattern moving the cor-
responding hook moving member to-set the asso-
ciated’ Hook- into said given path of the knife,

the resilient means of the reading and setting
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members aligned with the unperforated parts of
the sheet being caused to yield by said unperfo-
rated parts of the sheet to prevent the latter
named reading and setting members from en-
gaging the corresponding hoock moving members
and thereby permit the corresponding hooks to
remain out of said path.

7. In a loom dobby having & lifter knife recip-
roeating in a given path, a harness lifting hook
normally out of said path, a sheet pattern having
perforated and unperforated portions, a pair of
aligned members, one on each side of the sheet,
one of said members being on one side of the
sheet between the latter and said heok and mov-
able against the hook to move the latter into
said path, actuator means to move the other
member toward the first member from the side
of the sheet opposite the first member, a resilient
connection between said actuator and said other
member, the latter movable relatively to the ac-
tuator means against the action of said resilient
means, and feeding mechanism to move the sheet
pattern relatively to said members to place both
perforated and unperforated portions of said
sheet pattern progressively between said mem-
bers, said actuator means operating to move said
other member through perforated portions of the
sheet pattern into engagement with the first
member and causing the resilient connection to
move said first member by a force derived from
the actuator means and transmitted through
said other member to set the hook into the path
of the knife, and said resilient connection being
caused to yield to permit relative motion of the
actuator means with respect to said other mem-
ber when the latter engages an unperforated
portion of the sheet pattern to prevent said other
member from engaging the first member and
thereby permit the hook to remain out of said
path. ‘

8. In a loom dobby having a lifter knife recip-
rocating in a given path and having also a hook
normally at one side of said path, a sheet pattern
located on said one side of the path and having
perforated and unperforated portions, a pattern
reading and hook setting member located on
that side of the sheet pattern opposite said path,
means to move said perforated and unperforated
portions of the sheet pattern progressively into
register with said member, mechanism movable
toward the sheet pattern to move the reading
and setting member toward the sheet pattern,
means to mount the member for movement rela-
tively to said mechanism, a resilient element
between the member and the mechanism yield-
able to permit the latter to move toward the
sheet pattern relatively to the member when the
latter engages an unperforated portion of the
pattern, said member when in register with a
perforated portion of the sheet pattern being
moved through the latter by said mechanism,
and hook moving means engaged by the member
when the latter registers with and moves through
a, perforated portion of the sheet pattern to move
the hook into said given path of the lifter knife
by a force derived from said mechanism and
transmitted through the resilient element to said
member, an unperforated part of the sheet pat-
tern when in register with said member causing
deformation of said resilient element and pre-
venting engagement of said hook moving means
by said reading and setting member. .

9. Tn a loom dobby having a lifter knife mov-
ing in a given path and having a harness lifter
hook normally at one side of said path and a
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hook positioner for said hook movable to move
the hook into said path, a sheet pattern on said
side of the path and positioner and having per-
forated and unperforated portions, feeding mech-
anism to move the perforated and unperforated
portions of said sheet progressively to reading
position, a positioner moving member loecated on
that side of the sheet pattern opposite the path
and aligned with the positioner, actuating means
to cause said member to exert a given moving
force from said other side of the sheet trans-
versely of the latter toward the positioner suffi-
ciently strong to move the positioner and cause
the latter to move the hook into said path, an
unperforated portion of the sheet in reading
position being capable of withstanding said given
force to prevent engagement of the member with
the positioner, the member when aligned with
a perforated portion of the sheet in reading posi-
tion and moved toward the latter by said actu-
ating means transmitting the said force through
said perforated portion and against the positioner
to cause the latter to move the hock into said
path.

10. In a loom dobby having a lifter knife mov-
ing in a given path and having a harness liffer
hook normally below said path, a sheet pattern
below said path and having perforated and un-
perforated portions movable one at a time to
reading position, a pattern reading and hook
setting member below the sheet pattern, mecha-
nism to raise the member and cause the latter
to exert a given upward force toward the hook
and either against an unperforated or through
a perforated portion of said sheet in reading po-
sition, and hook positioning means to receive
said given force from the reading and setting
member when the latter is aligned with and
passes through a perforated portion of the sheet
pattern in reading position to move the hook
into said path, an unperforated portion of the
sheet pattern when in reading position being
capable of resisting said given force to prevent
the member from communicating said given force
to the hook positioning means when said mem-
ber is moved against an unperforated part of
said sheet by said mechanism, thereby permit-
ting the hook to remain out of said path.

11. In a dobby having a reciprocating knife
moving with alternate working strckes and in-
tervening return strokes, a harness controlling
hook normally below the path of the knife, a
sheet pattern below the hook having perforated
and unperforated portions movable progressively
to reading vosition, a pattern reading and hook
setting member under the sheet patitern, a hook
controller under the hook and above the sheet
pattern and aligned with the member, a carrier
for the member under the sheet pattern, means
to move the carrier toward the sheet pattern
prior to the end of a return stroke of the knife,
a resilient element between the carrier and mem-
ber to raise the latter through a perforated por-
tion of the pattern in reading position to engage
and exert an upward yielding force on the con-
troller to lift the hook into said path when the
carrier moves toward said pattern, said resilient
element being compressible by the sheet pattern
when the carrier moves the member toward an
unperforated portion of the pattern in reading
position to prevent the hook from moving into
said path, said member and hook being de-
pressed and the resilient element compressed by
engagement of the hook with the knife during
the latter part of the return stroke of the knife,
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the resilient element thereafter acting to raise
the member and controller to return the hook
to a position in said path when the knife nears
the completion of its return stroke.

12. In a dobby provided with a reciprocating
‘knife -having working and return strokes along
a given path, a harness controlling hook normally
below the path of the knife and having s head
movable. to operative position relatively to the
knife in said path at a point between the ends
of the return stroke of the knife, a pattern sheet
having a perforation therein, a pattern reading
and hook setting member, a carriage for the

member, spring means located between the mem-

ber and the carriage, means to move the carriage
and member toward the pattern sheet to move
the member through the perforation prior to
arrival of the knife on its return stroke to the
operative position of the hook head, and means
moved by the reading and setting member when
the latter passes through a perforation to move
the hook head to operative position in said knife
path, the knife thereafter engaging the head to
depress the same to compress said spring means
and the latter subsequently acting to return the
hook head to operative position in the path of
the knife as the latter nears completion of the
return stroke thereof.

13. In-a dobby provided with a reciprocating
knife having working and return strokes, a hook
normally below the knife and having a head
movable to operative position in the path at a
point between the ends of the return stroke, a
pattern sheet having a perforation therein, a
positioning mechanism for the hook including a
compressible spring and a pattern reading and
hook setting member controlled by the spring
and urged by the latter toward the pattern sheet,
a carriage for the member and spring movable
toward the pattern sheet prior to arrival of the
knife on the return stroke thereof to the opera-
tive position of said hook head to move the mem-
ber through the perforation, and a hook lifter
forming part of said positioning mechanism to be
engaged by the member when the latter passes
through the perforation to lift said hook head
to operative position by a force derived from the
carriage and transmitted through said spring to
the member when said carriage moves toward

said pattern sheet, the knife depressing the hook i

head against the action of said spring when said
knife on its return stroke reaches the operative
position of said hook head, and said spring
thereafter acting through said member and lifter

to raise said hook head into the path of the &3

knife during the latter part of the return stroke
. thereof when the knife passes beyond.the opera-
tive position of the hook.head. )

14. In a dobby provided with a reciprocating
knife having working and return strokes, a hook
normally below the knife and having a head mov-
able to operative position at a point in said path
between the ends of the refurn stroke, a pattern
sheet located below the hook and having a perfo-

ration therein, a pattern reading and hook set- .

ting member below said pattern sheet, a carriage
for the member below said pattern sheet, a com-
pression spring between the member and car-
riage normally holding the member in raised

position with respect to the carriage but com- *

pressible by down motion of said member rela-
tively to saig carriage, driving means. to lift the
_earriage toward the pattern sheet before the
knife on the return stroke thereof reaches the
. operative position of said hook head to move the
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member. through the perforation, said driving
means maintaining the carriage in raised posi-
tion until the return stroke of the knife is com-
pleted, and a lifter for the hook to be raised by
said spring acting through said member when
the latter passes through the perforation to raise
said hook head. to operative position, the knife
thereafter on said return stroke thereof depress-
ing the hook head against the action of said
spring when said knife reaches the operative po-
sition of the hook head, and the spring there-
after acting through said member and lifter to
return the hook head to operative position s the
knife passes the operative position of said hook
head later on said return stroke. '

15. In a loom dobby having spaced front and
back plates and a reciprocating knife extending
between the plates and having working and re-
turn strokes along a given path, a harness ac-
tuating hook normally below the path traversed
by the knife and disposed at one end of said
path when in normal position, means to raise the
hook into said path and cause said hook to be
moved by the knife from idle to working position
on a working stroke of the knife, and a guard
extending below and along the path of the knife
and supported by the plates and out of vertical
alignment with the hook when the latter is in
norma]l position, the hook when engaged with
the knife being moved on a working stroke there-
of over the guard and the latter preventing the
hook from falling off the knife. o

16. In a loom dobby having a reciprocating
knife and a set of harness. controlling hooks nor-
mally out of the path of the knife, a sheet pat-
tern having transverse rows of perforated and
unperforated portions, said rows spaced longi-
tudinally of the sheet pattern, feeding mecha-
nism to advance the sheet step-by-step to move
said rows progressively in reading position, a set
of pattern reading and hook setting members,
one for each hook, means to move said members
toward said sheet and cause the members aligned
with the perforated portions to pass through
said sheet, the unperforated portions of said
sheet preventing the members aligned therewith
from passing through the sheet, means to trans-
mit a lifting force from the members which pass
through said sheet to the hooks corresponding
thereto tc move the latter into said path, and
guide means spaced from the feeding mechanism
for that part of said sheet in reading position
and through which said members move when
alignedg with the perforated portions of the sheet
pattern. :

17. In a loom dobby having a reciprocating
knife and a harness controlling hook normally
out of the path of the knife, a sheet patiern
having perforated and unperforated portions,
feeding mechanism to advance the sheet step-

- by-step to move said perforated and unperfo-

rated portions progressively to reading position,
a pattern reading and hook setting member, ac-
tuator means to move said member toward said
sheet pattern and cause the member to pass

~ through the perforated portions thereof in read-

ing position, the unperforated portions of said
sheet in'reading position preventing the mem-
ber from passing through the sheet, setting
means to transmit a force from the member

- when the latter passes through a perforated por-

tion of said sheet pattern to move the hook into
the path of the knife, and guide means for said
portions of the sheet pattern which are in read-
ing position located hetween. the actuator means
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and. said hook and: along which' the sheet. is
moved to reading position by said’ feeding mech~
anism, said member passing through the guide
means. to engage said setting means.

18. In a loom. dobby having a reciprocating
knife and a harness controlling hook normally
out of the path of the knife, a sheet pattern hav-
ing perforated and unperforated portions, feed-
ing mechanism to advance the sheet step-by-
step.to place said portions progressively in read-
ing position, a pattern reading and hook setting
member, actuator means to move said member
toward that. portion of the sheet patiern in read-
ing position.and cause the member when aligned
with a perforated. portion to pass through the
latter, an unperforated portion of said sheet pre-
venting' the member from passing through the
sheet, setting means to transmit a forece from
the member when. the latter passes through. a
perforated portion of said sheet to the hook to
move the latter into said path, and a pair of
spaced guide plates between which the sheet is
moved by said feeding mechanism to reading po-
sition, said member passing through both plates
when passing through a perforated portion of
the sheet, and the plate on that side of the sheet
adjacent to the hooks guiding that vortion of the
sheet in reading position and supporting the
latter against movement when said member en-
gages an unperforated portion of said sheet.

19. In a loom dobby having a reciprccating
lifter knife and harness controlling hooks to be
‘actuated thereby, a longitudinally extending sheet
pattern having longitudinally spaced transverse
rows of perforated and non-perforated portions,
feeding means to advance the sheet step-by-step
to place said rows progressively in reading posi-
tion, guide means for said sheet pattern spaced
from the feeding means and extending trans-
versely of said sheet adjacent to the reading posi-
tion of said sheet pattern, a set of pairs of alighed
hook positioning members arranged- transversely
of said sheet at the reading position thereof, one
pair for each hook, one member of each pair

located on one side of said sheet and movable to 15

move the correspending hook into position to be
actuated by said knife, the other member of each
pair located on the opposite side of said sheet
pattern and passing through said guide means,
actuator means to move the pairs of members
aligned with the perforated portions of said sheet
in reading position to move the corresponding
hooks into position to be actuated by said knife,
the unperforated portions of said sheet in reading

position preventing the pairs of members aligned

therewith from moving the corresponding hooks.

20. In a loom dobby having a reciprocating
lifter knife and = plurality of harness controlling
hooks movable by lifters into the path of said
knife, a sheet pattern having perforated and non-
perforated portions extending in longitudinally
spaced rows extending transversely of said sheet,
a pair of spaced guides between which the sheet
pattern lies, a set of pattern reading members for
the sheet pattern, one for each lifter, actuator
-means to move said members toward said sheet
and move the members aligned with the per-~
forated portions through the latter into engage-
ment with the corresponding lifters to move the
corresponding hooks into said path, all of said
members to pass through one of the guides and
those members which are aligned with the per-
forated portions of the paper pattern passing
through both: guides, and means spaced longitu-
dinally with respect to the length of the sheet pat-
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tern from said guides to.move the paper pattern
intermittently and progressively place. said rows
into. reading position between the guides to con-
trol said pattern reading members.

21..In a loom dobby having a reciprocating
knife and & harness controlling hook normally
out of the path of the knife, a sheet pattern hav-
ing perforated and unperforated portions, feed-
ing mechanism to advance the sheet step-by-step
and place the said portions of the sheet progres-
sively in reading position, a pattern reading and
hook setting member spaced from the feeding
mechanism in the direction of the length of said
sheet, means to move said member toward the
portion of said sheet in reading position and
cause the member when aligned with a perforated
portion of said sheet to pass through said sheet,
the unperforated portions of said sheet prevent-
ing the member aligned therewith from passing
through the sheet, means to transmit o lifting
force from the member to the hook when the
member passes through said sheet to move the
hook into the path of the knife, a guide plate
to support that part of the sheet pattern in read-
ing position, the member passing through said
guide plate, and means to hold the feeding mech-
anism and guide plate in spaced relation.

22. In g loom dobby having a knife reciprocat~
ing along a given path and a set of harness con-
trolling hooks normally out of the path of the
knife, a sheet patiern having longitudinally
spaced transverse rows of perforated and unper-
forated portions, feeding mechanism to advance
the sheet step-hy-step and move the rows progres-
sively to reading position, g set of pattern reading
and hook setting members arranged transversely
of said sheet to cooperate with a row in reading
position, one member for each hook, said mem-
bers spaced from the feeding mechanism in the
direction of the length of said sheet, means to
move said members toward that part of said sheet
in reading position and cause the members aligned
with perforated portions thereof to. pass through
said sheet, the unperforated portions of said sheet
in reading position preventing the members
aligned therewith from passing through the sheet,
means to transmit a lifting force from the mem-
bers which pass through said sheet to the hooks
corresponding thereto to move the latter into said
knife path, a pair of spaced guide plates spaced
from said feeding mechanism and between which
the sheet is moved by said feeding mechanism to
hold part of the sheet in reading position, said
members aligned with perforated portions of the
sheet pattern passing through both plates, the
plate on that side of the sheet adjacent to the
hooks guiding the sheet and supporting the latter
against movement toward said hooks when said
members engage unperforated parts of said sheet,
and means to hold the feeding mechanism sta-
tionary when the members move toward that part
of the sheet pattern in reading position.

23. In a double index loom dobby having spaced
oppositely reciprocating top and bottom harness
lifter knives moving along given paths and hav-
ing a harness jack lever provided with top and
bottom hooks normally out of the path of their
respective knives and each hook having a lifter
movable to locate the corresponding hook in the
path of the associated knife, each knife requir-
ing’ one pick for a working stroke and a second
pick for the return stroke thereof, a sheet pattern
having perforated and unperferated porfions ar-
ranged in pairs of parallel rows extending trans-
versely across the sheet pattern, means to ad-
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vance the pattern sheet every second- pick of the
loom to locate a pair of rows in reading position,
one row in reading position being for-the lifters
of the top hooks and the other row being for
the lifters of the bottom hooks, a set.of pattern
reading members under each sheet pattern row in
reading position, a carriage for said sets of mem-
bers, a resilient element between -esch member
and the carriage deformable to permit relative

motion of the associated member with respect to 1

the carriage in s direction away from the sheet
pattern, and means to move the carriags toward
the sheet pattern at two-pick intervals while a
pair of sheet pattern rows is in reading position,
the members aligned with perforated portions in
both rows of the sheet pattern passing through
said perforations and transmitting forces to the
corresponding lifters to cause the latter to set
their respective hooks in the paths of their knives,
unperforated portions of the sheet pattern aligned
with other members causing deformation of the
resilient elements associated with the latter mem-
bers to prevent the lifters corresponding thereto
from moving the associated hooks, the knives on

‘their return strokes. temporarily depressing the :

hooks in their paths to deform the corresponding
resilient elements and the latter thereafter re-
turning their hooks to their respective knife paths.

24. In a double index loom dobby having top
and bottom oppositely reciprocating harness lifter
knives each of which has a working stroke and a
return stroke, each knife requiring two successive
picks of the loom to complete successive working
and return strokes, the dobby having a harness

jack lever provided with top and bottom hooks -

normally out of the path of their respective
knives, a lifter for each hook, each lifter mov-
able to locate the corresponding hook in the path
of the associated knife, a sheet pattern having
perforated and unperforated portions to be in
reading position and aligned with said lifters
when the sheet pattern is stationary, a pair of
pattern reading members aligned with that part
of the sheet pattern in reading position, one

member aligned with each of said lifters, said .

members located on that side of the sheet pat-
tern opposite the lifters, a carriage for the mem-
bers movable from inoperative position toward
the sheet pattern to operative position, a re-
silient element between the carriage and each
member deformable to permit motion- of the as-
sociated member with respect to the carriage in
a direction away from the sheet pattern, and
means to move the carriage to operative position
at regularly recurring two-pick intervals to move
the members against that part of the sheet pat-
tern in reading position and maintain said car-
riage in operative position for an interval of
more thanh one pick of the loom, either member
when aligned with a perforated part of the sheet
pattern passing therethrough and moving the
associated lifter when the carriage moves to
operative position, to locate the corresponding
hook in the path of the knife associated there-
with, an unperforated portion of the pattern
causing motion of a member aligned -therewith
in a direction relatively to the carriage away
from the sheet to deform the corresponding re-
silient element and prevent actuation of the as-

sociated lifter and hook, the knives on their 7

return strokes temporarily depressing the hooks
in their paths to deform the corresponding re-
silient elements and the latter thereafter return-
ing their hooks to their respective knife paths.
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25. In a double index loom dobby having top 78
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and bottom oppositely reciprocating harness lift-

er knives each .of which"has a working stroke
and .a return-stroke, each knife requiring two

successive picks of the loom to complete succes-
sive working and return strokes, the dobby hav-
ing a harness jack lever provided: with top and

-bottom hooks normally out of the path of their
respective ‘knives, g ‘lifter for' each hook, each
lifter movable to locate the corresponding hook
in the path of the associated knife, a sheet pat-

tern having perforated and unperforated -por-
tions to be in reading position and alighed with
said lifters when the sheet pattern is stationary,
two pairs of cooperating aligned members ex-
tending transversely of a pattern sheet, one pair
registering with one part of the sheet. pattern
in reading position and the other pair register-
ing with another part of said sheet pattern in
reading position, one pair including ‘a member
between the pattern sheet and the top hook and
movable to locate the latter hook in the path
of the top knife and the other pair including a
member between the sheet pattern and the bot-
tom knife and movable to locate the latter. in
the path of the bottom knife, a carriage for the

.other members of said pairs, a resilient deform-

able connection between the carrisge and each of
said other members, means to move the carriage
toward the pattern sheet at two-pick intervals
when perforated and unperforated portions of
the pattern sheet are in reading position and
maintain said carriage in such position from an
interval of loom operation starting not later than
the arrival of one of the knives at the end of its
return stroke and ending not earlier than the
beginuing of the working stroke of the other
knife, said other members aligned with perfora-
tions passing through the latter to actuate their
corresponding members to lift the associated
hooks into the paths of their knives, unper-
forated portions of the sheet pattern aligned with
said other members causing deformation of the
resilient connections associated with the last
named other members to prevent. the corre-
sponding liffer members from moving their
hooks into the paths of the respective knives, the
knives on their return strokes temporarily de-
pressing the hooks in their paths to deform the
corresponding resilient elements and the latter
thereafter returning their hooks to their respec-
tive knife paths.

26. In a loom dobby having a plurality of
harness lifting hooks and operating with a sheet
pattern having perforated and unperforated por-
tions to confrol a plurality of hook setting mem-
bers disposed transversely with respect to and
under the sheet pattern, a carriage for the mem-
bers extending transversely of the sheet pattern,
a pair of levers pivoted with respect to the dobby,
one at each end of the carriage, a link connect-
ing said levers to cause the latter to move in’
unison, means to connéct each lever to its re-
spective end of the carriage, and ‘a single cam
connected to cne of said levers to oscillate the
latter and act through the link to oscillate the
other lever to cause motion of both ends of the
carriage toward and from .the pattern sheet to
move the members against the sheet pattern.

27. In an evener for a loom dobby having a
plurality of harness lifting hooks and operating
with a sheet pattern having transversely ar-
ranged perforated and unpeiforated portions to
align with hook lifters disposed transversely of
the sheet pattern on one side of the latter, a set
of pattern reading and lifter actuating members




12

aligned with the lifters on the opposite side of the
sheet pattern, a earriage for the members on
which the latter are movably mounted, said car-
riage extending transversely of the sheet pat-
tern, resilient means on the carriage to urge the
members yielding toward the lifters, and an
evener for the members supported by the car-
riage and engaging the members and movable
manually relatively to the carriage to move said
members away from the sheet pattern against the
action of said resilient means.

28. A carriage unit for a set of pattern read-
ing and hook setting members for use in a loom
dobby provided with a sheet pattern and lifter
hooks, said carriage unit comprising an elongated
frame, a set of pattern reading and hook setting
members arranged side by side and supported by
and each movable relatively to the frame, a stop
element extending along the top of the frame
through and above which the members project,
said stop element limiting upward motion of said
members relatively to the frame, and a resilient
means for each member supported by the frame
and, exerting a yielding force between the irame
and the respective member to hold the latter
yieldingly in raised position with respect to the
frame with the upper end thereof projected
above said stop element, each resilient. means

1y
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yieldable when the associated member is moved
down relatively to the frame, and each resilient
means being yieldable through a distance greater
than the distance by which corresponding setting
member extends above the stop member, where-
by each setting member is movable downwardly
to a position below said stop to facilitate removal
of the member.

29. In a loom dobby having a harness lifter
knife moving along a given path, a harness lifter
hook to be moved into and out- of said given
path, two hook positioning members one of which
is movable by the other to move said hock with
respect to said path, a sheet pattern located be-
tween said members and having perforated and
unperforated portions, feeding mechanism to
move the perforated and unperforated portions
progressively to controlling positicn between said
members, and means to cause said members to
change the position of a hook with respect to
the path by a force transmitted through a per-
forated portion of said pattern sheet which is in
controlling position between said members, and
unperforated portions of the sheet pattern in
controlling position between said members pre-
venting said means from causing said members
to move the hook relatively .to the path.

RICHARD G. TURNER.
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