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To all whom 1t may concern.:

Be 1t known that I, WarLTeEr W. HUBBARD,
a citizen of the United States, residing in
Philadelphia, Pennsylvania, have invented
certain Improvements in Shedding Mechan-

~1sm, of which the following is a specification.

10

My 1nvention relates to a shed forming

machine for use in connection with weaving

mechanism, one object being to provide
mechanism whereby the scope of fabric pro-
duction of any weaving machine may be

- broadened both i1n design and structure;
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1t being also desired to reduce the cost of the
production of the fabric woven.
Another object of my invention is to pro-
vide mechanism of such a nature as will per-
mit of a great variety of inexpensive methods

for the expeditious changing from one weave

to another, either in structure or in design
or both. :

It 1s further desired to provide a device

which 1n many respects shall, for a large
class of work, serve as a desirable substitute

for jacquard machines, dobbies and harness
shafts. ' _
These objects I attain as hereinafter set
forth, reference being had to the accompany-
Ing drawings, in which B '
HFigure 1, 1s a side elevation of my inven-

tion showing i1t as applied to a loom; Fig. 2,1s

a sectional elevation of the mechanism shown
in Kig. 1; Fig. 3, 1s an inverted plan of one
form of fretwork pattern plate which I may
employ; Iigs. 4, 5, 6 and 7, illustrate the
different positions occupied by the levers
during the operation of the machine; Fig.
8, 18 a perspective view of two of the lift
levers and their associated parts; Fig. 9, is
a longitudinal view of the toothed cylinder
employed as part of my invention; Fig. 10,
1s a transverse section of the cylinder shown

in Fig. 9; Fig. 11, is a front elevation of an

attachment which may be used for the pro-
duction of plain weaves; Fig. 12, is a side
elevation of the device shown in Fig. 11;
Fig. 13, shows a modification of my inven-
tion in which instead of the flat-work pat-
tern plate shown 1n Fig. 3, I employ a cylin-
der; Kig. 14, is a vertical section of a modi-
fication of my invention; Fig. 15, is a per-

- spective view of a number of the cams for

operating the lifting levers in order to form |

the foundation weave; Fig. 16, is a vertical

~ section 1llustrating one of the features of

3 |
|

operation of the machine, and Fig. 17, is an
elevation, on a reduced scale, of a device

ed 1n

| for indicating the part of a pattern being
woven at any given time, and for various
| other purposes.

In the above drawings, A represents the
maln power shaft of a loom making one

revolution for every throw of the shuttle

and having mounted upon it two cams a, a,
at opposite sides of the loom. On these
cams rest rollers & rotatably attached to the
lower ends of vertical bars B slidably mount-
1xed bearings B’, B? also supported at

60
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oppostte sides of the loom. Rigidly attached

to the bars B are brackets C having arms
¢ respectively providing bearings for a hori-

zontal shaft D which carries a rotatable
toothed cylinder D’.

In addition the brack-

70

ets C have arms ¢’ 1n which are bearings for

a shaft ¢* extending transversely of the ma-
chine, and carrying a sprocket ¢ driven by
a chain ¢* from a sprocket d° on a comb
tooth cylinder D’. -
Rigidly fixed to the shaft ¢? are two series
of cams ¢® and ¢® alternating with each other
and projecting 1n this instance 180° apart.
The brackets C and these arms are so placed
and proportioned that each of said cams is

der operating conditions one arm of each le-
ver may be engaged and lifted by its particu-
lar cam, 1n alternating succession. _

A gear wheel D?, driven by a chain D? from
a pimon e on a shatt I, causes the cylinder
D’ to rotate, and this shaft K in turn receives
power from the main shaft A through spur
gears ¢ and e*, bevel gears ¢* and é*, shaft &,
and bevel gears ¢® and ¢7. _

The vertical bars B serve as supports for a
transverse rod F on which are mounted le-
vers f of a number depending on the number
of ends 1n the fabric to be woven. These le-

vers are each recessed at /7 so as to be free to

rock on the rod F, and sald recesses are so
formed as to permit the removal of any lever
or levers from said rod without disturbing
any of the others. -
The levers mounted in this manner may be
bodily raised or lowered by the wvertical
movement of the bars B, or they may be
rocked upon the bar F as a pivot. The for-
wardly projecting arms of the levers f are
provided with holes /* arranged at different

distances from the bar F, for the purpose of

effecting the size of the shed to be formed as
set forth hereinafter, while the rearwardly
projecting arms or ends of the levers f
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slotted at f® for the reception of pivotally | or motive the machine is operating and to

mounted pendent pins ¢ having skirt weights
g" whereby they are normally maintained in
an upright position. In order to reduce the
friction between adjacent levers f, I prefer-

ably provide each of them with projecting

bosses or collars ¢* as shown in Fig. 8.
Mounted above the mechanism so far de-
scribed 1s a carriage H having wheels h rest-
Ing on a substantially horizontal track 7/,
supported m any desired manner above the
weaving mechanism. This carriage H has
mounted upon 1ts under face a plate I{ and
also has fixed to 1t semi-cylindrical nuts A2
threaded so as to engage with threaded
shafts A®, whereby the carriage I may be
caused to move along its track. The plate
K constitutes one form of my design-sup-
porting surface and on it may be fastened in
any desired manner fretwork patterns I,
which 1n this instance consist of wooden or

~metallic motives or forms constituting the
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design of the fabric to be woven.

T1ed to the levers f through the holes 77
are the heddle threads R for operating the
warp threads in the usual manner, and these
heddle threads, after leaving the levers 7,
pass between pins m on a board M whereby
they are delivered to the levers f in a perpen-
dicular alinement. Between the heddles
and, the board M is placed the usual comber
board P. '

Referring to Kig. 1, it will be noted that
the wheels & are each carried on an arm of a
bell crank lever A*. Said levers are rigidly
fixed to spindles /4* extending across the car-
riage, there being four such levers, one on

‘each end of each spindle.

On one side of the carriage 1s mounted a
downwardly extending operating lever made
in two pivotally connected sections J and J7,
of which the upper is pivoted to the carriage
at 7. The lower end of the section J’ is pro-
vided with a hand lever ;" to one arm of which
1s attached a flexible connection 7% such as a
chain or cable. Said connection is guided
around a pulley 7* from whence it passes up
along the sections J” and J, dividing near the
upper end of the latter into two branches A°,
respectively passing over guide pulleys A7
and finally connected to the second arms of
the bell crank levers 4*. The lever section
J’ 1s guided by a suitably formed frame J?
projecting downwardly from the tracks »’.

The toothed cylinder D’ 1s preferably con-
structed as shown in Figs. 9 and 10, and con-
sists of a metallic or hardwood shell having
longitudinal grooves, of any desired number,
of which there are two in the case 1llustrated.
These grooves are provided for the reception
of comb sections d which are held in place by
longitudinally extending wedges d’ in turn
held to the cylinder body by screws d?.

For the purpose of indicating to the op-
erator at just what part or pick of a pattern

afford the greatest facility for adjusting the

-pattern plate m various desired positions, I

provide the device illustrated in Iig. 17; this
mechanism being also valuable in case 1t is
cdesired to repeat or eliminate or in other
ways modily any part of the design or pat-
tern to produce various changes in the woven
fabrie.  In said figure 2* indicates a cam
fixed to the carriage H and designed to op-
erate on a roller carried by a vertically slid-
able rod or bar [, having at its lower end a
rack I. A spring [* tends to maintain the
upper end of this rod in engagement with the
surface of the cam A* '
Suspended from one of the tracks A is a
frame N, on which is mounted a plate n hav-
g a circular scale graduated in units corre-
sponding teo the length of one of the patterns
employed jn the machine. Upon a spindle
n’ mounted i the plate n is carried a hand
or pomter n* whose end passes adjacent to
the circular scale and there is also carried on
sard spmdle a pinion n* meshing with the
teeth of the rack /. Also mounted upon the
plate n adjacent to the scale or dial n%, above
referred to, is placed a miniature sketch or

reproduction »* of the pattern or design to

be woven in any particular case and this has
one of 1ts sides graduated as indicated at n®
in divisions corresponding to the units on the
circular scale. | |

With the above described arrangement of.

parts the main shaft A i1s turned from any
suitable source of power, as are also the
threaded shafts 7#°. These latter cause
movement ol the carriage H over its tracks
at a predetermined rate and also effects the

revolution of the comb tooth eylinder D' and
At every revolution of the

the spindle ¢
main shaft A 5 the cams ¢ thereon move the
bars or rods B vertically upward, and conse-
quently move bodily upward the ftrans-
versely extending bar I' with its levers f.
Sefore the pattern on the carriage has come
in position to be acted upon by the pendent

ins ¢, the shedding operation 1s performed
1S5 & Op ' t
by means of the operation of the cams ¢* and-

¢’; the varlous gearing being so proportioned
that the spindle carrying these latter turns
at half the rate of the shaft A, making, there-

fore, one revolution to each two picks or two

shots of the shuttle. This arrangement
therefore, results mm all of the levers being
raisedd with their bar ¥, after which every
other lever, as shown in Fig. 16, 1s rocked on
said bar I by the cams ¢*, thereby causing
alternate ones of the heddle threads to be
raised. On the next revolution of the shafts
A and ¢* the remainder of the levers f are

Iifted by the cam ¢*, thereby rocking them

on their bar I and raising the remainder of

the heddles, it being understood that the le-

vers f, as soon as they are released by their

cams, are returned to their normal positions
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bined action of the levers
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3

by reason of their weight and because of the | driven that it makes one revolution to every

lingoes on the ends of their heddle threads.
It is to be noted at this point that the
weaving operation so far as described 1s not

necessary in every case, though it serves as a

simple and convenient means for providing
regular shedding when necessary, prior to the
commencement of the weaving of a design.

If, now, the carriage I has been moved
sufficiently by the revolution of the threaded

shafts 7* to bring the pattern plate K, with

its pattern K’, over the pendent pins ¢ car-
ried by the levers f, then each time the rods
B are moved upwardly by the cams a on the
shaft A, the bar F, as before, bodily raises
all of the levers f, but after they have been
moved upward a predetermined distance,
certain of them are rocked on said bar Iff by
reason of the fact that their particular pins
g strike, as shown in Fig. 4, aganst the
raised portion of the fretwork pattern K, thus

causing that particular lever or levers to as-

sume the position shown in Fig. 5, by the
time the bars C have moved to the extreme
upward end of their stroke. As 1s obvious,

this results in a lifting of certain of the hed-

dle threads as desired. On the other hand,
certain others of the pins g, as illustrated mn
Fig. 6, are opposite openings or depressed
portions in the fret-work pattern and conse-
quently, even though the bars B are moved
upwardly to their full extent, said pins are
in no wise effected and the levers f to which
they are attached are similarly unaffected.
There is consequently no lifting of the hed-
dle threads attached to these levers. It 1s,
therefore, obvious that owing to the com-
f affected by the
pattern and those unaffected by 1t, there 18
formed a definite shed as desired. As be-
fore noted, the continued revolution of the
shaft ¢? causes the raising of alternate levers

f at each revolution of the shaft A, and

thereby forms a uniform shed in order to
provide a plain weave serving as a founda-

tion between the motives of thé design being

woven, as indicated in Fig. 16, above re-
ferred to. - ' -
When any of the levers f are in their ele-
vated positions, as shown in Ifig. 5, under
the action of the pins ¢, 1t is to be understood
that they will not be affected by the cams ¢’
and ¢® since these will merely pass under
them, owing to the fact that said levers are
above their range of movement. - °
In order to provide for the tying down ot
the long floats otherwise formed 1n the mo-
tive portions X, Y, etc., of the design, 1 pro-
vide means whereby at intervals the levers f
are permitted to remain in their lower posi-
tions instead of being raised, even though
their pins ¢ are opposite the raised portionsor
motives of said design. The comb tooth cyl-
inder shown in Figs. 9 and 10 is employed for
this purpose, and in the present instance 1s so

—

eicht shots of the shuttle. The comb teeth
are so arranged on the cylinder D’ that a
tooth In one -set is opposite a space in the
other set and as a consequence, the skirt ¢’ of

any given pin ¢ is only acted upon once 1n

every revolution of the comb tooth cylinder.
It will be understood that the action of the
teeth of the comb upon these skirts ¢’ is such

that the pins ¢ otherwise striking a raised -

portion of the pattern and hence causing
their levers f to raise the heddle threads, are

turned on their pivots into the positions:

shown in Iig. 7, so that all of the levers whose
ends are so arranged remaln unelevated for
one stroke and consequently permit a shot of

filling to be Ipla,ced over them to tie them
down. A half revolution of the toothed cyl-

inder D’ brings its other set of teeth 1nto po-
sition to act on the skirts of the pins of the re-
mainder of the levers f. .
"While I have illustrated two longitudi-
nally extending series of comb teeth, 1t 1s ob-
vious that these may be arranged 1n more
than two rows and may also be placed upon

ing down of the warp threads.

In order to prevent the possibility of the
heddle thread being partially raised, as by
one of the pins ¢ striking one of the raised
portions of the pattern and then slipping ofi
after the lever f has been partly rocked on
its bar F, 1 provide means whereby when
once a heddle thread has been raised a pre-
determined distance, it will be forced to
move its full distance 1n case of the faillure of
its lever to perform this function. For this

purpose 1 provide on each of the supporting

structures B’ a small bracket ¢® and to each
bracket I pivot a lever ¢®, one end of which 1s
loosely connected to the arm ¢’ of the part C
fixed to the bar B. Said bracket ¢® also has
pivoted to it a comb ¢' loosely connected to
the opposite ends of said levers ¢® and 1s so
placed that the heddle threads R respectively
pass between its teeth when said comb is 1n
its raised position. Kach of the heddle
threads is provided with a knot as indicated
at » which, when the thread is down, 1s just
below and out of the line of the teeth of the
comb ¢°. As the heddle thread 1s raised, as
by the rocking of the lever f, its knot passes
above the ends of the teeth of the comb,
which immediately follow it, owing to the
continued upward movement of the bracket
C transmitted through the levers ¢®. As a
consequence, even should any of the heddle
threads be permitted to drop, after having
once started to rise, their knots » would be
caught by the teeth of the comb ¢'° and
moved upward to their full extent in spite of
the possible failure of one or more of the le-
vers f to properly operate. It is obvious
that when the bars B next move to their

their cylinder in any irregular or other de-
sired positions so as to cause any desired ty-
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pins ¢ with the teeth.

<A

lower positions the knots r slip off of the
teeth of the comb ¢'°, which ordinarily does
not engage them.

If 1t be desired to form a plain weave with-
out employing the cams ¢® and ¢¢, I may re-

place the carriage I by a transverse bar Q,

as shown in Fig. 11 and 12; this being rigidly

held to the tracks of the machine by bolts ¢

immediately over the line of pins g. Natu-
rally,if a bar with a plane face were employed
by 1tself all of the levers would be raised at

the same time, but in order to eflect a proper |
shed, I employ the comb tooth cylinder D’

which 1 such a case, would be caused to
make one half revolution for each two shots
of the shuttle so that only one-half of the le-
vers f would be raised at each revolution of
the shalt A; the other half remaining down
owing to the action of the teeth on said cyl-
inder D’. -

If 1t be desired to dispense with the comb
teeth cylinder D/, T may provide the device
1llustrated in Fig. 14, in which a toothed har
Q" 1s employed so supported as to be capable
of longitudinal oscillation transversely of the
machine. In its simplest form the teeth of
this bar are of the same widths as the spaces
between them and by means of any suitable
mechanism, such as a lever ¢/, actuated at
cach revolution of the main shaft A, said
toothed bar Q" 1s so moved that at one up-
ward movement of the bar ¥ with its levers

J, half the pis strike the projecting teeth ¢

of said bar, while the remaining pins enter
between the teeth and their levers are con-
sequently not affected. On the next stroke
the longitudinal movement of the har Q to
a distance equal to the width of cne tooth

causes the levers previously unaffected to be

rarzsed by reason of the engageimnent of their
This device may be
employed for the formation of the varicus
forms of weaves, such as twills, by varying
the relative widths of the teeth and. their
intervening spaces, and providing various
transverse movements for the bar Q.

In many cases, 1t may be desirable to em-
ploy in place of the flat or plane pattern plate
with 1ts raised motives, such a device as that
llustrated in IFig. 13.  In this figure A rep-
resents a framework mounted at each side of
the machine and providing bearings for a
transverse shaft ¢ driven by a gear «®, or
other suitable means. Upon said shaft is

mounted a cylinder S, on the surface of which

are removanly fixed the raised motives X,
Y’, constituting the pattern, which it is de-
sired to reproduce on the fabric to be woven.
The lower surface of the cylinder in this in-
stance bears the same relation to the pins ¢
of the levers fas does the plane fretwork pat-
tern of the carriage H. This latter form of

supporting device may, in inany instances,
be preferable to that shown in the previous
figures, masmuch as by its use the pattern

883,541

can be repeated or modified in some ways

with greater ease and relatively simpler
mechanism. - -
From the above description, it will be un-

derstood that patterns may be applied to
the pattern

plate, or to the cylinder, as the
case may be, with great ease, in an Infinite
variety, and at little cost, either according
to or regardless of scale, so that not only
nay ornamental figures or patterns be woven

with utmost facility, but ficuring or letters

may be easily repeated or reproduced or
modified, transposed, eliminated reversed,
distorted or transmuted, merely by modify-
g the usual operation of the machine after
the pattern has been attached to the cylin-
der or pattern plate. _ |

Lt 1s obvious that special units for selvage
neddles and for regulating the shuttle colors
can be convenlently placed on the sides of
the fret pattern plate without departing
from my invention.

It 1s obvious that in carrying out my in-
vention I may provide fonts of type, units
of design, or figures of any desired form, so
arranged as to be i1mmediately introduced
imto my machine as patterns, so that such
objects as signs, placards, inscriptions, ete.,
may be woven in a fabric with the utmost
case rapulity and economy; these various
modifications being in addition to such well
known figure designs as are commonly em-
ployed 1n fabrics at present. It will be fur-
ther noted that my invention lends itself
particularly to the origination and inex-
pensive preparation of new patterns, and by
the modification of a single original pattern,
has practically indefinite possibilities for the
production of a multiplicity of designs and
weaves. In other words, one pattern unit
may be moved at varying rates of speed
through the machine and its position therein
may be changed at the will of the operator,
so there 1s practically no limitation to the
mutations possible with a single pattern.
It 1s also to Be noted that the machine has
but relatively few parts, particularly when
employed for such specific weavés as twills,
satins, ete., and the action of these is posi-
tive, while their arrangement is such that
there 1s a minimum of lost motion with but
little likelihood of any of the parts getting
out of repair.  Moreover weaves of any pat-
tern may be made with the greatest facility
without change of mounting or tie-up; . e.
without regard to the number of warps or
picks per inch. -

It 1s conceivable that in some instances a
plurality of heddle threads may be con-
trolled by each of the levers  and this will
be understood to be contemplated by my
mvention and to be covered by the claims
thereof. "

I claim:

1. Shed forming mechanism consisting of
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a fretwork pattern having a rigid supporting
structure, a series of heddle threads and levers
connected to sald heddle threads, with a sin-
ole structure mounted on each lever so as to
be capable of directly operating on the pat-
tern to form a shed, substantially as de-
sceribed. o

2. Shedding mechanism consisting of a

pattern having its parts rigidly positioned, a
series of heddle threads, a series of levers
each having one arm connected to one of the

 threads, the second arm of each lever being

1o

20

29

provided with means whereby 1t may be ac-
tuated from the pattern, and means for peri-
odically moving the levers, substantially as
described. ,' , |

3. Shedding mechanism consisting of a se-
ries of heddle threads, a series of levers each
having one of its arms connected to a heddle
thread, means for periodically moving the
levers, and a pattern having its parts rigidly
positioned, and constructed to codperate
with the levers to prevent their movement
from raising definite ones of the heddle
threads, substantially as described.

4. Shedding mechanism consisting ol a se-

ries of heddle threads, a series of levers, each

30

35
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of which has one of its arms connected to a

heddle thread, means for periodically moving

the levers, and a pattern having its parts
rigidly positioned, and constructed to codper-
ate with one of the arms of each lever to
cause movement of each lever to result in a
raising of its heddle thread at predetermined
times, substantially as described.

5. Shedding mechanism consisting of a se- |

ries of heddle threads, a series of levers each
having an arm connected to one of said
threads, with two devices placed to operate
on said levers to periodically cause definite
ones of sald threads to be raised while the
others remain down, substantially as de-
scribed. | |

6. Shedding mechanism having a series of
levers, a pattern having portions operative on
one arm of each lever at predetermined times,
a device in addition to said pattern capable of
operating on the second arm of each lever,
and a series of heddle threads respectively
connected to said levers, substantially as de-
scribed. ' ' '

7. Shedding mechanism including a series

of levers, a pattern having parts rigidly posi-

tioned relatively to each other and opera-
tive on one arm of each lever at predeter-
mined times, a series of heddle threads re-
spectively connected to said levers, with
means for periodically moving the levers to

cause certain of them to raise their heddle.

threads, substantially as described. .

8. The combination of a series of heddle
threads, a series of levers, means for bodily
moving said levers, connectipns between one
arm of each lever and a heddle thread, a pat-

iy -

5

tively to each other, and a device carried by
each lever capable of engaging the pattern
under predetermined conditions when the
levers are raised, substantially -as described.

9. The combination of a series of heddle

threads, a vertically movable structure, a se- -

ries of levers carried thereby, each having
one arm connected to one of the threads, a
movable pattern having recesses and eleva-
tions of predetermined arrangement mounted
upon. a rigid structure, and means carried by
each lever constructed to engage the raised
portions of the patterns as said levers are

raised so as to cause raising of the heddle

thread connected to them, substantially as
described.

10. Shedding mechanism consisting of a
series of substantially parallel levers, bodily
movable structures carrying said levers,
means for periodically moving said structures,

‘a series of heddle threads respectively con-

nected to the levers, a movable pattern hav-
ing portions of its surface at different eleva-
tions, a series of devices respectively carried
by the levers and placed to codperate with
the pattern as the levers are raised, with
means independent of the pattern to cause
the levers to raise their heddle threads at pre-
determined times, substantially as described.

11. The combination in a shedding mech-
anism, of a pattern, a series of levers, with

means for moving the levers to cause them to

be turned on their pivots by the pattern,
heddle threads connected to the levers, and

| means operatively independent of the pat-

tern for periodically turning the levers on
their pivots to raise definite ones of the hed-
dle threads, substantially as described.

12. Thecombinationin ashedding mechan-

ism of a pattern, a series of levers, means for
moving the levers to cause them to be turned
on their pivots by the pattern, heddle threads
connected to the levers, with a series of cams
placed to actuate the respective levers to
raise the heddle threads at predetermined
times independently of the pattern, substan-
tially as described.

13. Shedding mechanism consisting of a

pattern, a series of heddle threads, a series of
115

movable levers respectively connected to the
heddle threads, means for moving the levers
to cause certain of them to codperate with
the pattern to raise their heddle threads,
and means for periodically rendering a lever
or levers inoperative when it would other-
wise cooperate with the pattern to raise a

heddle thread or threads, substantially as

described. |

14. The combination in a shedding mech-

anism, of a pattern, a seriesof heddle threads,
a series of levers respectively connected to
the heddle threads, a device carried by each
lever for engaging the raised portions of the

patterns when its lever is moved, with mech-

tern having its parts rigidly positioned rela- | anism periodically operative on said devices
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carried by the levers to move them intoI'in such position that they are capable of en-

positions where they are incapable of co-

‘operation with the pattern when their levers

are ralsed, substantially as described.

15. Thecombinationinasheddingmechan- |

1sm, of a pattern, a series of levers, a sup-

orting structure therefor, means for peri-
bun b

odically moving said structure with the
levers toward the pattern, a pivotally sup-
ported pin carried by one arm of each lever
and arranged to engage the raised portion of
the pattern when its lever is moved toward
the pattern, and a series of heddle threads
respectively connected to the second arms
of said series of levers, substantially as de-
scribed.

16. The combination in a shedding mech-

anism, of a pattern, a series of levers, a sup-
porting structure therefor, means for peri-
odically moving said structure with the
levers toward the pattern, a pivotally mount-

‘ed pm carried by one arm of eachleverand

arranged to engage the raised portion of the
pattern when 1ts lever 1s moved toward the
pattern, a series of heddle threads respec-
tively connected to the second arm of said
serles of levers, with means independent of
the pattern for turning the levers on their
supporting structure to raise the heddle
thread or threads, substantially as described.

17. The combination ina shedding mech-
anism, of a pattern, a series of levers, a sup-
porting structure therefor, means for peri-
odically moving said structure with the
levers toward the pattern, a movable pin
carried by one arm of each lever and ar-
ranged to engage the raised portion of the
pattern when 1ts lever is moved toward the
pattern, a series of heddle threads respec-
tively connected to the second arm of said
series of levers, with means periodically oper-
ative on certain of the pins to prevent those
otherwise engaging the pattern from being
engaged thereby when their levers are raised,
substantially as described.

18. The combination in a shedding mech-
anism, of a pattern, a series of levers, means
for periodically moving said levers bodily
toward the pattern, a pivotally mounted
pin carried by one arm of each lever and ar-
ranged to engage a raised portion of the pat-
tern when said lever 1s moved toward the
same, a series of heddle threads, respectively
connected to the levers, a toothed cylinder,
and means for operating said cylinder to
cause 1ts teeth to periodically engage certain
of sald pins to turn the same on their pivots,
substantially as described.

19. The combination in a shedding mech-
anism, ol a pattern, aseries of levers, meansfor
periodically moving said levers bodily toward
the pattern, a series of heddle threads re-
spectively connected to said levers and a
pin pivotally carried by each lever, with a

gaging the raised portion of the pattern when
the levers are moved toward the same, sub-
stantially as described.

20. The combination 1n a shedding mech-
anism, of a pattern, a series of levers, means
for periodically moving said levers bodily
toward the pattern, a series of heddle threads

| respectively connected to said levers, and a

pin pivotally carried by each lever, each pin
having a weight attached to its lower portion
whereby it 1s normally maintained in such
position as to be capable of engaging the
raisec portion of a pattern when its lever is
moved toward the same, substantially as
described. . ; |

21. The combination in a shedding mech-
anism, of a pattern, a series of levers, means
for periodically moving said levers bodily to-
ward the pattern, a series of heddle threads
re-spe'ctivellgy connected to said levers, de-
vices carried by each lever capable of engag-
ing the pattern when such lever is moved to-
ward the same, with means for moving the
pattern to bring new portions in position to
be engaged by the devices of the levers, sub-
stantially as deseribed. '

22. The combination in a shedding mech-
anism, of a rotatable pattern having portions
ot its surface at different levels, a series of
structures bodily movable toward the pat-
tern and capable of being individually actu-
ated thereby, means for periodically moving
sald structures, and heddle threads respec-
tively connected to the structures so as to be
raised thereby under predetermined condi-
tions, substantially as described.

23. The combination of a cylinder, means
for turning the same, a pattern structure

mounted on the cyvlinder, a series of levers,

means for moving said levers relatively to the
pattern structure, with a series of heddle
threads respectively connected to the levers,
and a device carried by each lever capable of
engaging the pattern structure when its
lever 1s properly actuated, substantially as
described. S

24. The combination of a cylinder, means
for turning the same, a pattern structure
mounted on the cylinder, a series of levers,
means for moving said levers relatively to the
pattern structure, a series of heddle threads
respectively connected to the levers, a device
carried by each lever capable of engaging the
pattern structure when its lever is properly
actuated, with means for preventing said de-
vices engaging the pattern structure even
though their respective levers are actuated,
substantially as described. | -

25. The combination of a pattern, a series
of levers, means for operating said levers to
cause them to be actuated by the pattern, a
series of heddle threads respectively con-
nected to the levers, and means for insurincgl

device for normally maintaining said pins | each heddle thread being completely raise

80.

389

90

95

100

105

110

1195

120

125

130




10

15

883,541

after its lever has moved 1t through a pre-
determined distance, substantially as de-
scribed. -

26. The combination of a pattern having

portions of its surface raised, a series of le-
vers placed to be actuated by said raised por-
tions, a series of heddle threads respectively
connected to the levers and arranged to be
raised when the levers are actuated, and a
deviee capable of operating on the threads
and including means for lifting them to their
full extent after they have been moved a
predetermined distance by their levers, sub-
stantially as described. '

27. The combination of a pattern, a series.

of heddle threads, a series ol levers respec-

~ tively comnected to said heddle threads,

20

25

30

35

means for moving the levers to cause them
to be actuated to raise their heddle threads
when they are acted on by the pattern, a

projection on each heddle thread, a structure
supported adjacent to the threads, and pro-

vided with teeth spaced to permit passage of
the threads while retaining said projections,
and means for causing sald toothed structure
to follow said projections on the threads after
they have been raised a predetermined dis-
tance by their levers, substantially as de-
scribed. | | |
28. The combination in a shedding mech-
anism, of a pattern, a series of structures ac-
tuated by said pattern, heddle threads con-
nected to sald structures so as to be raised
thereby when the corresponding structures
are acted on by the pattern, with a device

- for indicating the portion of the pattern op-

40

45

erative upon the structures, substantially as
described. - |
29, The combination of a movable pat-
tern, a series of levers, a series of heddle
threads respectively connected to the le-
vers, means for bodily moving the levers to-
ward the pattern, a device carried by each
lever and capable of engaging the pattern
when its lever is moved toward the same, a
cam on the pattern, a scale divided into

units corresponding to the pattern, and an

indicator actuated from the cam and opera-
tive over the scale to show the portion of the
pattern operating on the devices carried by
the levers at any given time, substantially as
described. '

30. The combination in a shed forming
mechanism, of a series of levers, a series of
heddle threads respectively connected there-
to, and a series of cams rotatably mounted
on a single shaft respectively operative on
said levers, with means for actuating said

cams, substantially as described.
31. The combination in a shedding mech-
anism, of a serles of levers, a series of heddle

7

00

Hd

60

threads respectively connected to the levers,

and a plurality of series of cams rotatably
mounted on a single shaft placed to peri-
odically operate on the levers in order to
raise the heddle threads, substantially as de-
scribed. |

- 32, The combination in a shed forming

‘mechanism, of a series of levers, a series of

heddle threads respectively connected to
said levers, a plurality of serles of rotatably
supported cams having a single supporting
shaft, with means for turning said cams so as
to cause them to periodically actuate the le-
vers, substantially as described.

33. The combination in a shedding mech-
anism, of a pattern, a series of structures ac-
tuated by said pattern, heddle threads con-
nected to sald structures so as to be raised
thereby when the corresponding structures
are acted on by the pattern, an indicator ac-
tuated from the main pattern, a scale there-
for, and a miniature pattern mounted adja-
cent to said indicator having a scale corre-
sponding to the scale of the indicator, sub-
stantially as described. .

In testimony whereof, I have signed my
name to this specification, in the presence ot
two subscribing witnesses.

WALTER W. HUBBARD.

Witnesses:
WarLTeER CHISM, |

Jos. H. KLEIN.
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