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PaTeNT OFFICE.
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To bl wkom it Mo Y CONCeTN: -

Be it known that I, HARRY HARDWIOK a
citizen of the United States, and a resident of

- Thompsonville, county of Hartford, State of

Connecticut, have invented certain new and
useful Improvements in Jacquard Mechanism

- for Looms, of which the following is a speci-

fication, reference being had to the eeeompa-

. nying drawuws forming part hereof.
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My mventlen relates to looms for weavinw
ingrain carpets and similar fabries, and par-
tleulerly to that part of the loom called the

Jacquard mechanism.

The object of my mventlon is to utilize a
double acting jacquard, with all its advan-
tages bothin eonetruetlon and in rapidity and

-unifermity of operation, in the weaving of
- fabrics having the weft thleads arran ﬂ'ed in
- sets of more than four in a set.

- 20

My invention may be employed in looms

~provided with tail cords controlled by Jac-

C ~quard needles and carried by top boards and
R '_"?';'-fr-'_""mampuleted by lifter boards, or it may be em-

~ ployed in looms provided with hooks con-

25

trolled by J acquard needles and carried by
“hook boards and manipulated by griffs. I

" therefore in thisspecifieation couple the terms

30

tail cords and hooks, the terms top boards and

 hook boards, and the terms lifter boards and

griffs, respectively, to describe these analo-

- gous devices designated in the art by these
| different names.

Double acting J aequald meeha,msmq are at

- present employed in the weaving- of fabrics
35
fourin a

having the weft threads errenﬂ'ed in sets of
a set, the tail cords or hooks being

~divided into two sets, and two lifter boards or

~oriffs being provided, one set of tail cords or

| hoeke bemw arranged to be lifted by onelifter

40

When one hfter board or griff
~est position, the other 11fte1 board or n*mff is
in its. lowest position, and while one lifter

- 45

board or ﬂ‘l’lff and. the other set by the other
lifter boald or griff,and the two lifter boards
or griffs being Opelated altemately so that
15 1n. 1ts high-

~ board or griff is moving downward and per-
| mlttmn*the downward movement of the cords
- or hooks carried thereby and moving into

position to make a new engagement ef the
cords or hooks as may be dleta,ted to the
needles by the cards, the other-lifter board

weft shuttle, the lifter boards o

.l emde or hooks of the other set which had

been put in position by the cards and needles
for engagement with the iifter board or griff.
In the opeletmn of such double aetlng jac-

‘quards no time is lostin the formation of the

shed, as immediately after tha shot of the
or griffs com-

55

mence the movements, the one upwerd and 6o

the other downward, whwh movements form

the next shed. Again the number of needles

may be reduced to one half the number of
warp threads in each repeat of the pattern
throughout the width of the fabric, as each

-needle may have two eyes, each eye control-

ling one tail cord or hook, that is to say, each
needle controlling by one eye a certain num-

‘ber, depending upon the number of repeats

in the width, of warp threads, called ground
threads, and controlling by Lhe other eye a

“corresponding number of warp threads called

ﬁe'u re threads.

Aeeordmn‘ to my invention the double act-
ing Jeequerd mechanism can be employed in

the weaving of fabrics having the weft threads

65
70

75

arranged in sets of five, SIX Or more in a set -

with the same rapidity of epeletmn (the for-

mation of the shed commencing immediately
80 |

after one weft shot and termme’rmw before

the next weft shot) and with the same econ-
omy of needles (one half as many needles as
there are warp threads in each repeat of the

pettem throughout the Wldth) as has hereto-

fore been ettd,med In weaving fabrics having
"the weft threeds arranﬂ'ed in eets of fourin a

sef.

I shall descrlbe my in vention as it would be

applled in the weaving with a double acting
Jacquard of a fabrie such as 18 known in the
trade as the “Aﬂ'la,” ingrain carpet fabric,
patented tome Ma,yl 1888, numbered 382,157,

_ha,vmw the weft threads arlanﬂ‘ed in sets et"
five in a sef, and of a fabric hevmﬂ' the weft

T

threads armnﬂ*ed in sets of six in a set.
will be ebwous, however, that my invention
may be applied to the weaving of many othe1
fabrics.

go

95

-~ In weaving the “Agra” carpet it is neces-

sary when using the eeeuemleel arrangement
of needles ha,vmﬂ* twoeyes each, one eye con-

‘trolling figure warp threads and one eye con-

trollmg gmund warp threads, at some time

ICO

01 f*‘llff 1s mevmo‘ npwmd and llftlnﬂ‘ those l dmmn'the WB&Vlnwof each Setof Weftthleads, -
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and fourth shots of weft to éanse one set of
tail cords or hooks to be operated twice in
suceession, and each of these two operations
is of the full extent of one lift for the forma-
tion of a shed. Heretofore this has not been
accomplished except by one full downward

‘movement of the lifter board or oriff, which

movement occupied the full time usua,lly re-
quired foriheformation of a shed and accom-
plished nothing but the bringing of the tail
cords or hooks into position for rearrange-
ment under the dictation of the needles, and
one full upward movement which also occu-
pied the full time usually required for the
formation of a shed and which actually ef-
fected such formation. Thus in the weaving

of every set of weft threads there has been a |

| lost motion anda waste of time emountmﬂ' to

20

one sixth of the tlme actually consnmed in
weaving.

Aoom ding tomy plesent invention success-
ive operamons of the tail cords or hooks of
either set may be effected without any waste
of time orlost motion. This I accomplish by
operating oneof thetopboardsorhook boards

-~ of the jacquard simultaneously with the op-

30
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erating of the corresponding lifter board or

- truﬂf but in the opposite direction to that of

the movement of the lifter board or griff ,
continuing these movements through approxi-
mately one half of the distance necessar y to
form a complete shed, and then operating
both top board or hook board and lifter board
or griff in directions opposite to their former
movement, and continuing such movement
until they have returned to their original po-
The total extent of these movements
in both directions will thus be the distance
necessary to form a complete shed. During
the first half movement, all the tail-cords or
hooks of one set that were not engaged by

“the lifter-board or griff in forming the pre-
ceding shed, and therefme Were not moved
by eald movement of the lifter-board or griff,

~are now moved by the top board or hook
board and the lifter-board,or griff, is moved
~into posmon to engage w1th the teul cords or

55
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hooks, and thereby carries with it the tail-

| cords or hooks that were engaged by it dur-

ing its preceding movement Thus at the

oompletlon of these movements, all of the |

tail-cords or hooks of this set are in position
to be engaged (if the needles so dictate) with
the hfter bomd or griff. At about the com-
pletion of the first half movement there is,
therefore, a rearrangement of the tail cords or
hooks under the dlctatlon of the cards and
needles, and at the beginning of the second
half movement the engagement of some or all

- of the tail cords or hooks as determined by |
the needles will take place.

During the last
half movement the tail cords or hooks that
were engaged by the lifter board or griff
will be ea,used by the lifter board or rmff to |

econtinue and ‘complete their movement to

form the shed while those tall cords or hooks

|

rear elevation of the same.

497,277

usually v«hen forming the shed for the third | not engaged will be returned by the top board

or hook board to their original posrclons

My invention consists of certain improve-
ments in loom mechanism whereby the above
described economical and efficient operations
may be performed, such improvements be-
ing hereinafter particularly described and
elfumed |

In the accompanying drawings Figure 1 1s
a side elevation of the Jacquard mechanism
of a loom (the tail cords and needles being
omitted) embodying my invention. Fig. 17
is a detached end view of the cams of I‘lﬂ' 1.
Fig. 2 is a rear elevation of the meehamsm
Shown in Fig. 1. Fig. 3 is a side elevation
similar to Fig 1, but showing a modification
in the construetlon of the cams and levers.
Fig. 3*is a detached end view of the cams of

I‘lﬂ' 3. Tig, 41is a Vertloa,l lonn*ltudmal sec- -

tlon of the J acquard meoha,msm with cams
and levers corresponding to those shown in
[ig. 8, but with the levers broken away to
more elemly show the tail cords, boards and
needles. TFig.5 is a longitudinal vertical sec-
tion of a J aoquard meohamsm embodymﬂ' my
invention differing from that shown in Fig. 4
in that hooks are employed in place of the tell
cords, griffs in place of the lifter-boards, and
hook-boards in place of the top boards. Fig.
6 is a detached end view of a set of cams f01
operating the loom according to my invention
to produce a fabrie with the weft threads a,x-
ranged in sets of six in a set, and Fig. 7 is
Fig. 8 is a deu-
tached perspective view of the htte1 bomds,
top boards and guide boardsand butone nee-
dle and two tml cords, one tail <,01d of each
set. |

My invention may be employed in any looms
thatare provided with double acting J aequard

‘mechanism and I have therefore not shown in

thedrawings the completeloom but only those
parts of the loom the construction of which is
in any way modified by my invention. The
drawings show the upper part of a power loom
and the Jacquard mechanism including the
operating cams of the J aequa,ld meoha,msm

‘When my invention is used in a hand loom
it is of course evident that the successive shed
forming operations may be acoompllshed by
the mdmary treadles and additional treadles
and connecting mechanism to manipulate the
top-boards or hook boards.

In Figs. 1 2, 3, 4 and 8 are shown the top-

“boards a o, a,nd the lifter-boards b b’ of an

arrangem ent such asis most us ua,lly employed
in ingrain carpet looms wherein the tail cords
and lifter boards operate in oon;;unotlon with

‘the Jacquard needles to effect the necessary

manipulation of the warp threads for the pur-

pose of producing the desired pa,ttem in the

fabric. The tail cords ¢ ¢ and ¢’ ¢’ are shown
in Figs. 4 and 8. The front top-board, lifter-

'boa,rd and tail cords are lettered a, b and c,

respectively, and the back top- board hftel-
board and tail-cords are lettered o/, b’ and ¢/,
respectively. The Jaequard needles d d are

70

/5

80

90

25

100

105

IIQ

115§

E2C

125

130




o aamr

~each promded with two eyes, a fmnt tall-cmd tion of .one or more of the sheds of warp

to oneor more warp threads dest n'nated oround

10

| s

needle and a back tail-cord ¢’ passing through

‘the other eye of the same J acquard needle.

e 18 the Jacquard eylinder and e’ the cards.
Thus each Jacquard needle controls two tail-
cords, one of such tail-cords being connected

warp threads, and the other tail- cord being
connected to one or more warp threads desw-—
nated figure warp threads. |
‘The construetlon of the J aequard needles,

,-hftel-boa,lds and tail-cords is illustrated in
8, such figure showing but one needle,

]_—‘1{1' -
one front tall cord and one back tail-cord.
The tail-cords c. ¢’ are suspended from the
top-boards a ¢’ and pass through slots in the

- lifter boards b 6’ and thI‘OHO‘h eyes in the

20

30

J dcqua,rd needles d. Fach slot in the lifter

‘boards is so shaped that when the tail-cord is
in one position a knot upon the tail eord will

pass freely through such slot and when the

tail-cord is in another position the knot upon
the-tail-cord will prevent the tail-cord from |

passing through such slot. The change of

position of each needle by means of the J ac-
~quard cards shifts the tail-cords to one or the
~ other position in the slots, so that the needle

determines whether a tail-cord shall be lifted
by the lifter-board or shall allow the lifter-

Dboard to move upward without engaging the
tail-cord. The slots upon the front lifter-

: _board are arranged oppositely to those on the

35
| 11fter-b0ard will

40

back lifter bomd so that the position of the
Jacquard needle Wthh will put the front tail-
cord in a position to be lifted by the front

board in lower position the knots Wlll be Just

45

above the lifter-board.
Heretofore in the Opemtlon of double act-
ing Jacquard mechanisms inloomsforingrain

'ealpets and similar fabries the llfterﬂboards
‘have been operated alternately, that is to say
the front lifter-board has moved upward to

higher position and lifted the warp threads
to f01 m one shed, while the back lifter-board

~was returned to lower position bringing down

55
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the warp threads that had premously been
lifted by it. This is illustrated in Fig. 8 in

which the front lifter-board b is Shown in
higher posmon and has lifted the one tail- |
- cord shown in such drawing to that position
while the back lifter-board Nk is in lower po- -

sition. In the next operation of the lifter-
boards the front lifter-boards b will descend
and carry down any of its tail cords that it
has lifted, while the back lifter-board b’ will

ascend &nd lift. any of its tail cordsthat have
been put in position by the Jacquard needles --

for engagement with such lifter-board. |
Accordmﬂ' to- my plesent mveutl@n elthel

.....

put the back tail-cord con-
trolled by the same needle in a position in
which it will not be engaged or lifted by the
back 11fte1-board T'he knots upon the tail-
cords ¢ ¢’ are 8o placed that when the top-
board is in normal position and the lifter-

l

1s in upper position having

¢ passing through one eye of each Jacquard | threads in the weaving of each set of welt

threads, caused to aseend and, of course, to
carry u pwaxd with it all of the tail cords sus-
pended from it that have not already been
lifted by the lifter-board. This upward move-
ment of the top-board continues for about
one-half the distance necessary to form a
shed. Simultaneously with this upward move-

/5

ment of the top-boards there is a downward

one-half the extent of its usual full move-
ment.

movement of the corresponding lifter board
from its upper position downward to about

S0

At the completion of these two simul-

taneous movements the tail cords have been

lifted half way upward and the lifter board
has moved half way downward and thus the
distance between the top-board and the lifter
board will be the same as when the top-board
is in normal position and the lifter-board in
lower position and the knots upon the tail

cords will be just above the lifter-board.

At about this point in the operation. a re-
arrangement of the tail-cords will take place

9o

under the dictation of the needles as the tail

cords are now all freely suspended and may

_be placed by the needles in the desired posi-

tions. The. time consumed in the operation

-Just descubed has been about one-half that

95

thatnecessarytoformashed. Fig.4shows the

front top-board ¢ and the front 11fte1-boa,1d b

in the position just deseribed. The next move-

ment 18 a downward one of the top-board and
an upward one of the lifter-board simultane- -

100

ously,and these movements are continued un-

til both boards have returned to their original
positions. -
scribed movement will be one-half that neces-

The time occupied by the last de-

sary forthe formation of ashed. Thusthetwo

fos

half movements above described will occupy

of one ordinary shed forming operation.

lower position. All tail-cords that were en-

gaged by the lifter-board in middle position
will be lifted by the lifter-board to the full
distance necessary to form a shed. Any tail-

the same time and be of the same total extent
All

‘tail-cords that were not enn*afred Dby the lifter-
| board in middle position Will be carried by
the downward movement of the top-board to

IIO

115

cords that were lifted by the lifter-board in .
the preceding operation but were not engaged

by the lifter- boa,rd at the middle p051t1011 of

this operation wﬂl be letuxned to lower posi-
tion.

1t wﬂl 'be noted thdt at. the bemmmno* of
the above described operation the hftel.-board

one full upward moyv ement and-that at the

end of such operation the 11fter—board is in
the same position as at the beginning of the

operation, that is to say, in upper p051t101:1

Thus the lifter-board has been operated twice -

successively and during each operation the
tail-cords have been 11fted the full distance

| hecessary to form a shed of warp threads and
each operation of lifting the tail-cords has
been of the same extent 111(1 in the same tlme'

just completed

120

s

130




" board and griff being lettered 7/, g’ and A"

10

20

30

35

40
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5

and there has been no lost motion and no time
‘wasted in getting into position.

~In Fig. 5 are shown Jacquard hooks f 1/,
hook-boards g ¢’ and griffs & 2’; the front
hooks, hook board and griff being lettered f,
g and h respectively,and the rear hooks, hook

respectively. The Jacquard needles are let-

tered d, the Jacquard eylinder e and the cards

¢’ as in the other drawings. The operation

of this hook jacquard is identically the same

as that of the tail-board jacquard. Thehook-
boards g g’ perform the same function as the
top-boards ¢ a’. 'The griffs & A’ perform the

‘same function as the lifter-boards b 6, and

the hooks 1 f’ perform the same function as

the tail-cords ¢ ¢’.- In this drawing Ifig. 9,

the rear hook-board ¢’ has moved upward &

distance egual to one-half the lift of a griff

to form a shed and the rear griff A" has
moved downward from upper position one-

half its full stroke and the rear hooks f’ are

in position to engage or not te engage with
the griff as may be dictated by the needles.
The next movement will be a downward one
of the hook-board g’ to its original position
and an upward one of the griff 4’ to its origi-
nal
simultaneously. As the operations in this
hook jacquard are identically the same as in
the tail-cord jacquard no further description
thereof is necessary. |
In a power loom theinovements of the to

boards or hook-boards and of thelifter-boards

or griffs are, when my entire invention 1is
employed, effected by the improved cams and
connecting mechanism . which I will now de-
seribe, referring to Figs. 1 to 4 ineclusive.
Each of the lifter-boards b and b’ slides in
onides in the side frames 22" and is connected
by the rods 7 j to operating arms 7" y'. These
operating arms j’ 7’ are preferably mounted
upon a single rock-shaft 7*as shown in Figs.
1 and 2, but may. be mounted upon separate
rock-shafts or studs 7° 9® as shown in Fig. &.
When the construction employing a single
rock-shaft 7° is used, this rock-shaft is fitted

in bearings and extends through to the other

side of the machine and the arms 7" and con-
necting rods 7 are there duplicated; and an
arm j* is mounted upon the rock-shaft 5° and
connected by a rod j° to the cam lever £.
When the construction shown in Kig. 3 is

“employed, each of the arms j” is directly con-

55

6o

nected by a rod 7% one for each arm, to cam

levers, and two cam levers are used, the one

cam lever [ being connected to the arm j” of
the front lifter-board b and the other cam le-
ver I/ being connected to the arm j” of the
back lifter-board b’. 'The front top-board a
is also fitted to slide in bearings in the side

frames 7 ¢’ and is connected at each side of

the frame of the machine by a rod m to a
rock-arm m’. DBoth rock-arms m’ are mount-

ed upon the rock-arm m* having suitable bear-

ings in the machine and passing from one

position, both movements taking place ;

_l

|

407,27

One of thé arms is directly connected by the

connecting rod m? to the cam lever n.
Instead of the rock-shafts passing through

the machine from one side to the other, short

studs may be employed at each side of the

machine upon which the various rock-arms

are mounted. This will necessitate a dupli-
cation on each side of the machine of the
cams, cam levers, and connecting rods. 1
therefore prefer to use rock-shafts. When
the arms 7’ 4’ connected to the front lifter-
board b and to the back lifter-board b’ are
all mounted on the same rock-shaft, the oper-
ations of both lifter-boards may be effected
by a single cam, cam lever and connecting
rod. When these arms 5’ are mounted upon

separate shafts or studs, two -cams, cam le-
vers and connecting rods are required, one

for the front lifter-board and one for the back
lifter-board. I will first describe the pre-
ferred construction of a single rock-shatt.
This construection is shown in Figs. 1 and 12

The cam o is shaped to cause five shed form-

ing operations during each revolution of the
cam. In the position shown in Ifig. 1 the
cam roller &’ which is mounted upon the cam

75

80

Q0

lever % has been lifted by the cam toits high-

est position, and this has caused the back
lifter-board 0’ to be raised to its highest po-
sition and the frontlifter-board b to be moved
downward into its lowest position. At this
point in the operation of the loom a shed has
been formed and the weft shuttle is thrown.

During the next one-fifth revolution of the

cam ¢ the cam roller £’ will be moved down
into lower position and at the end of this one-
fifth revolution the cam roller A" will rest
upon the point marked 2 of the cam o. The
back lifter-board b” will now bein the lowest
position and the front lifter-board 0 in the
highest position, another shed will have been

formed and the second shot of the weft shuttle -
I will take place.

During the second one-fifth
revolution of the cam o, the cam roller &’ will
be lifted back into highest position and at the

‘end of this one-fifth revolution the cam roller

i’ will rest upon the point marked 3 of the
cam 0. The back lifter-board 0’ will now be
in highest position and the front lifter-board
b in lowest position, another shed will have
been formed and the third shot of the wett
shuttle will now take place. During the third

| one-fifth revolution of the cam o, the cam

roller &/ will be moved back into lowest posi-
tion and at the end of this one fifth revolution
it will rest upon the point marked 4 of the
cam 0. The back lifter-board 6" will now be
in lowest position and the front lifter-board b
in highest position, another shed will have
been formed and the fourth shot of the weft
shuttle will now take place. During the next
(fourth) one-fifth revolution of the cam o the
cam-roller &’ will be moved upward half way
and then downward again into lowest position,
and at the end of this one-fifth revolution 1t
will rest upon the point marked 5 of the cam

side of the machine through to the other. | 0. During this one-fifth revolution the back
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lifter-board b” W111 be moved upward half way .| tion of cams for produemn‘ a six shot fabrie,

and then down again tolower position and this
movement of the back lifter-board will accom-

plish nothing and disarrange no part of the |
weaving mechanism: It will besimply aharm-
less GXU& movement necessitated by its con-

nection thmun‘h the rock-shaft 5? of the two
""" The front lifter-board will be,

.dmmﬂ' this fom th one-fifth revolution of the
-cam, moved downward ‘half way and then
~ moved back again and into upper position.
o _blmultaneously with this upward movement

of the front lifter-board b there will be an up-

ward movément of thefront top-boarda caused
-by the cam p operating upon the cam lever

"of cam roller n, and this upward move-
-ment of the top-bomd a will beecontinued for
-one half of the stroke so that when the front
lifter-board & is half way down, the front top-
board ¢ will be half way up, end the tail cords
will-be in position for rearrangement and en-
- gagement by the lifter-board.
-of-the cam p which causes this upward move- -

ment of the -top-board ¢ is of precisely the

same shape as the projection of the cam o |
which causes this downward movement of the |
lifter-board b.- At the end of this one-fifth

~revolution the top-board o has been returned

39
. turned to its highest position, anothel shed | &
has been formed and the fifth shot of the weft |
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to its lower and normal position and the lift- |

er-board b has, as above described, been re-

shuttle now takes place. During the next

one-fifth revolution of the cam o the operat-
ing devices are moved into the position first

deserlbed that is, the position shown in Fig. 1.
- The construetmn and operation of cams and
connecting mechanism shown in Figs. 3, 32,

and 4 Wlll be readily understood w1theut spe-
cific deseription. The eam q operates the |

front lifter-board, the cam 7 operates the
back lifter-board, and the cam s operates the
front top board.

tion with Figs. 1 and 12, In Flﬂ*s 3 and 3°

the cams are in the position whmh L have just

-

- mechanism in Tig. 3 permlts the back hftel- |

35

described as at the end of the second one-
fifth revolution of the cam shown in Fig. 1

that is to say, the back lifter-board b’ is down

and the front lifter-board b is up. It will be
noted that the arrangement of conneetmn‘

board to be he].d at rest in lower position

thlouﬂ'hout the one-half downward and one-
‘half upwerd movement of the front lifter- |
board 0. In T'ig. 4 the cams and cam levers

are’ shown at the middle of thet movement

| Whleh I have formerly deseribed as the fourth

6o
- the cam lever and its connected front lifter-

one-fifth revolution of the cam, that is to say,

~ ‘board b have been moved one-half way down,

.65

.the cam lever m and its connected front t0p-

board a have been moved half way up, and

the cam lever !’ and its connected baclz: hfter-'

‘board b’ are in lower position.
In K I‘ws. Gand 71 have shown e.constlu_ef

The sequence of oper ations
of the lifter- boards and top-board is exactly
the same as that just deseribed in conmnec-

The projection |

| ward tolower position.

|

that is to say, a fabric in which the weft

threads are alrann*ed in sets of six in a set,

according fo my mventwn In this construe-
tion eaeh of the two top boards is independ-
ently opera,ted in the manner hereinafter de-
seribed.  Four cams are employed, the cam ¢

T the

operating the front: lifter-board or gri

oriff, the cam v operating the front top-board

| ov hook—bocud and the cam w0 operating the
back top-bomd or hook -board. .. A shed is
fermed during each one-smth 1ev0111t101:1 of

oper a,tlons com mencmﬂ‘ mth the cam 111 such

position that the cam rollers are 1n the mdlel
line marked 1. The positions of the hfter-

boards are as follows:—DBetween 1 and.2.the

front lifter-board moves downward to lower
‘position and the back lifter-board moves up-
~ward fo higher position.
the front lifter-board remains at rest in lower
position; the back lifter-board moves down.

half way from upper position and then back
again to upper position; and the back top-

The movements of the l1fter-beerds and top |

¢

75
cam 1 operating the back lifter - bDELId or
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---boards at the termination of each shed for M-
ing. epemtmn are shown by the following ta-
ble--—- | | T
Front lifter board. | ‘Back lifter'board.
1] Up “Down
2! . Down — Up.
-3 M__D.OWI’I - Up-
4 Up: Down
5 Up Down

[O00 -

Between 2 and 3

105

board moves up a distance equal to a half lift

of the lifter-boards.and then moves down
Between 3 and 4 the
-front lifter-board moves upward to higher po-

again to-lower position..

sition and the back lifter board moves down-
Between 4 and 5. the
front lifter board moves down half way from
uppe1 position and then back againto upper
position; the back lifter-board remains at rest
in lowel position; and the front top-board

~moves up a distance equal to a half lift of the

110

I15

lifter-boards and then moves-down again to

lower position. Between 5 and 6 the front

lifter-board moves down to lower position and

the back lifter board up to higher position.
Between 6 and 1 the front hfter-bomd moves
up to higher position and the back Ilfter board
moves down to lower position.

I20
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“What I claim, and desne to secure by Let- _

| ters Patent, 18—

1. A double acting J acquald meehemsm for
looms consisting of suitable needles, each

needle having twe eyes and each .eye control--

ling a ta,ll-cerd or hook cards and card oper-

at'm g mechanism, tail-cords or hooks divided

into two sets, each needle controlling tail-cords
or hooks of both sets two reciprocating lifter-

130
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boards or griffs, one lifter-board or griff con- |

trolling each set of cords or hooks, means for
operating the lifter-boards or griffs, and a top-
board or hook-board carrying one set of the

tail-cords or hooks and another top-board or

hook-board carrying the other set of tail-
cords or hooks and means for operating one
of such top-boards or hook-boards while the
other top-board or hook-board is at rest, sub-
stantially as and for the purpose set forth.
2. A double acting Jacquard mechanism for
looms consisting of suitable needles, each
needle having two eyes and each eye cotrol-

ling a tail-cord or hook cards and card operat- |

Ing mechanism, tail-cords or hooks divided
Into two sets, each needle controlling tail-
cords or hooks of both sets two lifter-boards
or griffs, one lifter-board or griff controlling
each set of cords or hooks, a cam orcams and
connecting mechanism for imparting full and
half strokes to the lifter-boards or griffs, and
a top-board or hook-board carrying one set of
the tail cords or hooks and another top-board
or hook-board carrying the other set of the
tall cords or hooks, and a cam and connecting

mechanism foroperating a top-board or hook- |

board simultaneously with a half movement

of the corresponding lifter-board or griff, sub- |

stantially as and for the purpose set forth.
3. Adoubleacting Jacquard mechanism for
looms, consisting of suitable mneedles, each

!

497,277

needle having two eyes and each eye control-

ling a tail-cord or hook cards and card operat-

ing mechanism, tail-cords or hooks divided
into two sets, each needle controlling tail-

- cords or hooks of both sets two reciprocating

lifter-boards or griifs, one lifter-board or grift

- controlling each set of cords or hooks, a cam

or cams and connecting mechanism for im-
parting full and half strokes to the lifter-
boards or griffs, and the cam p» and connect-
ing mechanism for operating a top-board or
hook-board, substantially as and for the pur-
pose set forth. . '

4, A doubleactingJacquard mechanism for
looms, consisting of suitable needles, cards
and card operating mechanism, tail-cords or
hooks divided into two sets, two top boards or
hook boards supporting said tail-cords or

‘hooks two reciprocating lifter-boards or griffs,

one lifter-board or griff controlling each set
of cords or hooks, the cam o,the rock-shaft »?
and connecting mechanism foroperatingboth
of the lifter boards or griffs, and the cam p
and connecting mechanism for operating a
ton-board or hook-board, substantially asand
for the purpose set forth. |

IHARRY HARDWICK.
Witnesses: }
..... WILLIS GOWDY,

TUDOR GOWDY.,
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