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Witnesses,

. ém A Lnzertor.

. N.PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.
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. jacks horizentally at the side of the loowm, projecting
ine with-the leaves of heddles, -
also: to place thewn above the

© o nbelow thenr 1, 80 that. the patteri-chain is convenient of

© . Jeaves of heddles w

H . g P T, e e
o [IECT e T T e

o of, reference being had to the accompanying drawings,

- Beit kuown that T, JorN C. DUCKWORTH, of Pitts-
-~ field, in the county. of Berkshire, and State of Massa-
and useful Im-~

7% ¢husetts, have: invented certain new and
i1 . provements 1n: Fancy-Looms ;-and I do hereby declare

.........

......

EE Letw'rs PatentNoBO,USEi, datedMay 18, 1869 |

- -

© JOHN ¢. DUOKWORTH, OF PIPISFLELD, MASSACHUSETS, ASSIGNOR 10 DUCKWORTH

""""

. IMPROVEMENT IN POWER-LOOM.

L. - f - . . - -.- . .
e o e

n, - .o P - . .

- ' .. wl

. The Sohiedule referred to in these Letters Patent and malking part of the same.

" thatthe following isa full and correct description there-

R

Sipsoe Canisoy of a fancy-lootn

. therefrom outwards in |
S whieh they operate, and als A |
S :pain frame of the luom, with the pattern-mechanism

' access and unobstructed by the other parts of the loowm.
w0 Inlooims so coustructedheretofore, thejacks have been
s hinged or jot nted to upright levers, placed ab the side
7 o of the loom,-one for cach leat” of heddles, and moved
R e side of the loom, to opérate tlie
~leaves ( ith ;'w_‘lg_i.cll‘:y.bllll'eyf--:;Lm_-;cuﬁnecwd-.,) L
oA This form of- construetion;is simple, and. has many
Lo advantages, but is subject to the objection of jarring
| I the room in whicli the loom-1s sibuated, | -
{ “bearing outside of the side frame, which carries two . -

T goward and from tl

v by reasou of the violence of the motion of so'great a

“miechanism,

S s The first part of my invention relates to the 'i_n ecli-

otn,whereby the required leaves of

" heddles are selected and operated to form and shift the
- oshied. - In ﬁl—'{lt}yvlﬂmhsi-'.tl'liﬂ.;_ils' gene

' reciprocating knives, commonly called lifters and de-
e _'prﬂ?ﬁﬁﬁl'&'f- Lo e ST e

" Various modes have been devised of combining the |

“Jacks, lifters, and depressers, and pattern-mechanism,

- with the leaves of ‘heddles of a fancy loom, ‘which are -
S 1111] numerous to describe in - detatl, and are only re-

T ferred. to in this place for the purpose of. showing that.

" a combination of such devices; broadly, is well known..
R - For many reasons’ well known to practical loom-

L builders, it has been considered Dbest to ‘arrange the

S pumberof side:levers a8 are required for the upera-

S tions of the oo, besides the Iiability of brea

cage-of

. The object of this part of iy invention is to obtain

o the advantages ot the a rrangement of the jacks hori-
 zontally'at the-side of the loom; and projecting: out-

7 ward from the saine, as above wentioned, without the
© odisadvantage of the.
It consists in combining the ks so placed and ar- |

e ranged with aseries. of upright shidi ng bars, pliced at
“the side of.the:loow, ohe for each leaf” of heddles, in |

~jacks and upon the
© My invention further
ers to close the:shed . rel S
the movement of the part of the arms of the levers apon - -
“which they operate to close the shied, for the purpose -
of préventing the wearing
| rods by friction upon-the levers,
| 5, This ally accomplished | - The next part of my invention
by means of a series of acks, selected by a pattern-
I 1, and directly combined: with levers con-
nected with the heddles iu a suitable manner, the.
. jacks beiug moved to operate the heddles by means of

combination and arrangement of mechanism,

~apon the

jurring action of “the side levers;.

| “above and below, the combination between the hori-
- gontal jacks and the upright sliding rods being effected
by means of a series of cogged wheels, or segments,

one for each-jack, which gear into rack-teeth upon the

apright sliding rods. .~ .
consists in moving the even-
the arcof a cirele described by

or sawing off of the evener-

to.the lifters and depressers

_, S & for inoving the jacks that .
operate the heddles; to the pattern-mechanism. which

‘selects said jacks, and to the pattern-mechanism which - o
1 seleets the shuttles. . .. oEh which |

- In faney-looms having

tion of the crank-shaft which drives the lay, as must
“also the pa,t.terll_-_mechmlism which selects the jacks,.
and the lifters and depressers. which move the jacks,.

to form and shift the shed, and their movement must .

be so timed, with ‘respect to each other, that each .
_'_slmll"perform.:.it.s_-fun.ction at the,nplfoper time in the

operation of the loom.

" Thé object of this part of my invention is to provide -

a simple and direct mode of Im parting the required
motion susceptivle of ready adjustment. -~ .

 To this end, 1 extend the crank-shaft that drives
the lay a short distance beyond the side frame of the
Toown, outside theieof, and place upon it a cog-wheel,

apon the side of which is a crank-pin, which drives . -
the link that communicates motion to the lifters and |

depressers.

- The "'GUg.'.Wheél-up’oii':the (:l'a,nk-sh_aft gears.into an-
~ othet cog-wheel of the same size upon a short crank-"

shatt, parallel with the first, and supported in a bracket-

cranks; one of them, fixed in the side of the cog-
| wheel, drives the link

zel, d that operates the ratchet of the -
pattern-chain which selects the shuttles, and the other

| erank, placed upon the opposite end of the short crank-
- shatt, is made ad] ustable by a set-serew, and drives the
link that operates
“which selects the beddle-jacks. - |

“the ratchet of the pattern-chain

"Phe arrangement and combinati on of the short crank-

shaft, with its two cranks and gear-wheel, and the pro- R

Jjucting end of the clj:-.u.ll;-sba,ft;which_ drives the lay and
“its erank and gear-wheel, being such that the relative
“adjustment between the lifters- and depressers which -

o e with the suine, andwhich. wove. up and down:to _operate the heddle-jacks, and the pattern-chain which -

L f"__{}pﬁmt’g-'it]w;li:‘?ﬁ'_,'{é_sﬂhf heddles with which they are con- sclects the shuttles, is obtained by shifting the point -

“of eugagement of -the gear-wheels with each other, and . -

™~ :

cousists in a simple: ~
)Llu LI - meciani whereby
‘motion from the crank-shaft of the -loom 18 imparted

__ ( Sh‘if“cilig-lshuttle -bdﬁj'.,es,___',se-;_' o
lected by a pattern-mechanism, the pattern-chain for -
“selecting the shutiles must be moved at everyrevolu- -




B aude
B abled

B 2djust and determine the time of the motions,
Wl Thenext part of my invention relates to the belt- |
. shlpper i , _

Wl | In the use of looms, especially broad loows, it is fie- | The rock-shaft ¢' rocks in’ bearings ¢ ¢, but has a =
stops .

Bl auently necessary to start or stop the loor s or stops
alternately |

B Iuorder moreparticulary
L will refer to the
Bl  trate my improvements,

Wl Figure 2, afront elevation of the same; =
BE  Figure 3, a side elevation of
@ shoving the harness-motion;
@ Figure 4, a detached section,
m@tmu;

- this adjustment having been properly

cranks and gear-wheels with the end of the crank-shaft
of the loom, for giving motion to the lifters and de-
pressers, and pattern-mechanism connected with the
heddle-jacks, and the pattern-mechanism for 'selecting
the shuttles; and |

Figure 6, a detached view of a portion of the belt-
shipper, with its roller-guides. |

Letter @ represents the frame of the loom.

b, the main shaft. |

b', the driving-shaft, carrying the tight and loose pul-
leys 0° ¥, and eonnected with the main shaft by a bev-
elled pinion, b*, gearing into a crown-gear at the side
of the gear-wheel %, fast to the miain: shaft b, which
also gears into the cog-wheel 8%, fast to the crank-shaft
¢, Which drives the lay of the loom, (not represented
In the drawings, which are only intended to represent
the improvements herein described, and parts imme-
diately connected with them.)

The forks of the belt-shipper are attached to 2 slid-
Ing bar, d, supported and guided by and between two
anti-friction rollers d' ¢?, the latter having flanges npon
it to hold the slide-rod in place.

Theserollers turn upon
or hanger, @° bolted to the rear of the side frame of

the loom, the sliding bar d being connected by a rod,
provided with a

d‘, to the ‘usual bell-crank lever &,
spring, d°, and operated by the shipping-lever e,

In frout of, and extending across the loom, is a rock-
shatt, €', to one end of which is fixed an arm, ¢, which,
when moved against the shipping-lever, releases it from
the vatch in the slotted gulde €*; and at the other end
of the rock-shaft is fixed an arm, ¢!, that carries a ful-
crum-pin, €, of the second shipping-lever, ¢°, connected
directly with the main shipping-lever by a connecting-
rod, €.

BN tive adjustment of the motion of the pattern-chain

B vhich selects the heddle-jacks is effected by moving
W tots proper place for giving the required motion at |
o ' SGTBW.

B place by the set-.
[

- thus bringing the ends of the three links which
Bl operate, respectively, the three mechanismsabove men- |

Bl tioned,close together uear the end of the crank-shatt, |
onnecting them with the three cranks, I am en- |
B avled to simplify greatly the gearing of this part of |
Bl the loom, and af the same time readily and accurately |

invention,
the ‘second
lever

pins projecting from a bracket,

2

| handle of the second lever slight]

n o) o St DT SLOp the Joom when the | jinjited motion, tlie arm ¢ having projections or
Bl operatoris at the side of the loom farthest from the | -
flll  Delt-shipper, and therefore a second lever has been:
M @ Pivoted to the opposite side of the loom to operate the
Bl | sbipping-lever, by meaus of a sliding rod, carrying and
Wl operatinga cam and hook. This part of my
Bl therefore, is limited to the combination of  tl
[ll  lever with the shippiug-lever, when the second lever
Bl s connected divectly with the sh@ippihg—le{_}*erg by mm?b
Bl  ofalink and s pivoted upon the arm of atock-shaft, | o0 o1e Side of which project
Jl bk extends across the front of the loom, and had | el drives the link, ot pitman £,
Bl|  ‘ponitsother end an arm, which acts upon the ship- | 00" 4N depressers,
B pinglevertoreleaseit, - T
to describe wy invention, | .0 2" gears.
accompanying drawings, which illus- | o5 " B0 S

Wl Figwel is a plan view of a loom-frame with wy |
| R improvementsy 0l iiiibobo i Y

Jbear upon the loom-frame as the shaft is rocked one =
| way or the other, o o T
. The crank-shaft

S, from the side of which projects

| also.
|+ Theco

| the same number:

| bearing, g% projecting
~{ supports the haruess<motion,
| buter end a cravk, ¢, and.

- .

~ Whien the operator desires to release the belt-ship-
per by the action of the second lever, he takes hold |
of the bandle, and 1oves it toward the rear of the:
loom, thereby moving the rock-shaft and the releasing-
aum upon the other end thereof, which latter pushes
| the shipping-lever backward, and releases it from the
| boteh by which it is held, so that the spring is free to.
~actuate the belt-shipper to throw off the helt and stop. |

the loom.

_ To start the loom by means of the secand! lever, it
Iy simply necessary to move the handle toward thatof
the main shipping-lever, until the latter comes oppo-
y toward the front
ol the loon ove the 1 the rock-
| shaft fromn contaet with the shipping-lever, - o

of the lovn, to remove the releasing-arm of

g-wheel ', upon

nto another cog-wheel,

the pattern-mechanism 2* for selecting the shuttles,
which may be, as usual in looms, a pattern chain, or
pattern-barrel, and is not necessary to be further de.
scribed herein, -

The crank ¢° is fixed in place to move the
mechanism for selecting the heddle-jacks at
quired time, by a pinching-screw, g¢°; therefore, in
order to set the three links to move at the proper
time to operate their respective mechanism, it is only
necessary to match the teeth of the two cog-wheels
at a point which .determines the correct position of
the two links driven by'the crank-pins attached to
them, and then to place the crank g° in its proper an-
gular position upon the short shaft or spindle, to de-
termine the proper time of movement of the link which
it drives, and secure it by the set-screw.

+ It will be seen that this arrangement of the cranks
and pitmen avoids the ordinary complicated arrange-
ment of gearing and connections usually employed for

pattern-
the re-

‘the purpose.

In fancy-looms, the number of leaves of heddles used
varies in accordance with the pattern, but only two are
shown in the drawings, the operation ot one being the
same as the operation of the rest:

In my improved harness-motion, the heddles i are
connected by cords to a double serics of bell-erank
levers, one above and the other below, one of each se-
ries for each leaf of heddles, the cords i passing up
to the bell-crank levers 4, over pulleys 4, directly over
the heddles, aud the cords ', passing downward di-
rectly to the lower series of bell-crank levers #, be-
neath the heddles.

Lhe lower series of bell-crank levers have each cone
necting-cords #°, which run to the pulleys ¥, at the side
of the lvom-fraine, outside thereof, and from thence

'??f:;:;f;:;90-08;5:::---.

spring is free to.

o H-shall ¢, which drives the lay, projectsout-
| side the loom-frame on the opposite side of the loom |
from the gearing by which it is driven, and to it is ==
fitted 3“‘13’5’501116(13‘31091’6,01hub,f, of a cog-wheel, | |
& crank-pin, 4,
that operates the =
and"in this loom the eveners

the projecting end of the ==
) g; having -

- o a horizontal
| rotating spindle, or short shaft, ¢', which rotates ina =
caring, g from the bracket-frame which
and carries upon its =
crank-pin g, which drives =~
operates the pattern-mech- =~

@msmef’theh&mssmtin
ESfl](}\VIHg:the}]a;FHESSff::::j":'ﬁr"._j_j,___:_!,.__:_:__:I___.;:;;5;_5;5§555::;;;
EERRERREREE R R RN I A;GF&UL;—_}_);H;, Jz,,;p';-ojeemng frowm the side of the cog-

‘wheel g, drives the link, or pitman &', whicl operates



;j upward to the lower ends of the upnght ‘ﬂldlﬁg bal‘ﬁ"f
R _7, to which they are hooked. -
"~ : " The upper ends of the uprlght slldlﬂg ba:l‘h i are

conneeted with the hor izontal arms of the upper se-
“. 72" ries of -bell-crank levers, so that whenever these up-

- right sliding bars are. moved up and down, the leaves
- . of heddles with whieh they are’ r(,spectwely connected
0 are also mﬂved thue bemg one fm each leaf of hed—

IR d]ES SR
SR Each ot the upl 1ght %hflmg b::usha,s .-.uduk of cw-twth,'~
3 , upon it, which gears into a segment cog-wheel, k, |
o there be.lng one of these segment’ wg*wheelb for: ea,(.,h
- sliding bar arranged in front of the sliding bars, apon’
. a fixed shaft, ¥y common to them all, and upon wlnch ..
- . “~they each turn freely, irrespective of each other.
o . Guides yj*are placed behind the racks of the Slldlng |

IR ibars, to keep theém: in place a,nd in gear WIth the teeth' |
© . 'of the segment-wheels. . -
-+ The horizontal hooked ,]a,eks m are als'u pmﬂdedi
. with rack-teeth m' upon their lower edges, which gear
" into the teeth of the segment-wheels k, so that when

a jack is moved horizontally it moves the upright slid-

f-'.;';-if : mg bar vertically, through the segment-wheel, the slid- |

'f-:-'--55-:'.55'5-5'5?;; “ing bars being shaped as shown in the drawings, to

" permit the jacks to move backwa,rd over Ehose parts )
" whiech carry the rack-teeth. | .
o Directly beneath thehorlzonta,lhooked Jacks is pla.(,ed |
... the pattern-barrel n, which may be -armed with pins,

R --f_as shown in the dmwmgs, or may carry the ordinary |
L pattern- chaln used ‘in mncy-looms, and is moved at | .
..~ the proper time by a- pa,wl and ratchet, n', actuated by
- ' the link, or pltman ¢°, driven: by the omnk 4, and held
o aborest by the fr mtlon-sprm g n*acting upon the notched
2o wheel B8 fast to the slmtt n WIJIGh ca,rl IBS the pa;ttel n-
:mt,cha,msm o "
" The horizontal hooked Jacks, when selected b,y thc-’

_;pa,ttel n-meéchanism, are moved either toward or from

"f.:'f*f':_the loom, as requtred by two reciprocating knives, n®

_:: ﬁ- -n%; one placed above and-the other below.the jacks, i
S uhannelled guides in the frame; and reciprocated by
- means of the rock—shdft p, the uppel knife being eon-

-7 nected to two arms, p' p*, of the rock-shaft, by two
-+ links, p* p*, and the-lower knife to two ar ms, p pﬁ ot f
thl mck—sha,ft by two links, p" p*

-7 The upper l{mte is" free to lift, in arder to prevent_-
bleakmge in case of interference 'of the jacks.

' The hookéd jacks are held i place by guldes q, pro- -
ERE -j[]ect,mg downwards from two fra,mmg-pwces q q ,whlch_
i exteud over-the jacks, and are secured to the frame.

. Phe eveners, which'in this loom close the shed and

bung all the parts of the harnessmotion into proper

o position- for- forming zmd opening the new. shed, are .
17 - two horizontal rods, + 7, one ‘above and the othex De-
et Clow the horizontal a,rmb of the upper series of bell-__
.. crank levers connected with the heddles. .

:  -"_5:73'5_'::3,"01 motion as-the parts of the arms of the bell-crank |
i oveIs upon which they act move, by.means of slotted |
gmdes r fr* ot the reqmred Lurva.ture, thmugh whmh S

‘They are gulded $0-as to move ‘in the same curve

" The rock-shaft p,

e008%

_they prq]eet and are moved up and down by lmks, o

{ connected with two horizontal arms, fast to each end =~ §
~of the rock-shaft p, the upper evener-rod » being con--
‘nected by the two links 7*7* to the arms 7%+, and the
lowel evener-rod 7' by the: links 72 +° to the arms T ad o
which thus moves the reciprocat- =~
‘ing kuives, sometimes called lifters and depressers,and - ..

in this loom the eveners, is rocked by the link, or pit- : |
man f? driven by the cmnk 12 upon the pPOJﬁctlng o

‘end’ of the crank-shaft of the loom. o
- The evener-rods may be made to movein the same = §
‘eurve of motion as that of the parts of thearmsof the =~
levers upon- which tbey act, without. the use of the .~ B
curved slotted guides, by attachmg, to each endofthe .. .~ @
| evener-rods, arms pivoted upon the same centre of mo— RO

“tion as the fulcm of the levers. |

The drawings show this ha,mess-motlon adapted to :"

| narrow looms, “with single cords connecting with the = -
lieddles over pulleys placed centrally above them, but
‘in broad looms the usual double connections of cords ==
‘or straps running over two sets of pulleys a,bove the o
|-heddles-are of course to be used. | o
The extent of motion of the dlﬁerent heddles of a -
fancy-loom varies with their location, and may be reg-
ulated by making the arms of the bell-crank levers
with-which the cords. connect, of different lengths, or - -
by placing a number of notches in the arms, into which
the connectmg—cards may be huoked as requlred |

- L eclaim~—

by the ‘loom may be stopped or started from elther
suie as set forth

Wltnesses S
- E. M. Woon B
RIGHARD ROBERTS

1. In combm.mon with the Jacks, &rr&nged horlzon- o |
tally at the side of the loom, and projecting outward
‘therefrom, the segment-wheels and upright sliding bars, -~
-_connected with ’nhe leaves Of heddles, subst&ntmlly as. =
‘deseribed.. ¢ o
2. The evener—mds, in combmatmn with the a,rms' _'
of the levers upon which they operate to close the
shed, when the eveners are moved in the curve de-
serlhed by the wmovement of that part of the arms of
n | the levers with which the eveners are in contact, sub—: R
st&ntml]y as and for the purposes described. o
'8, The arrangement and combinatipn of the short LT
crank-shaft with its two cranks and gear-wheel, with - ;[
the gear-wheel and crank carried by the pro,]ectmgf o
| end of ‘the crank-shaft which drives the lay, whereby |
‘motion from the crauk-shaft is imparted to the links =
- _whlch drive the lifter and depresser, | and pattern-
mechanism of the harness-motion, and the pattern- =~
‘mechanism. for seleetmg the Qhuttles, substantlally as
1 deseribed. . - .
‘4, In combm&tlon with the mam shlppmﬂ'-lever, the' .
| rock—shatt with its. releasing-arm, the second lever,
and connectmg-1 od, substa,ntla,lly as described, where-

~ J. 0. DUCKWORTH.
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