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To all whom it may cancei n

Be it known that I, ROBERTL GOODYEAR
a cltizen of the United States, residing ab
Philadelphia, in the county of Phila;delphia

and State of Pennsylvania, haveinvented cer-

tain new and useful Improvements in Heddle-
Motions for Looms; and I do hereby declare

the following to be a full, clear, and exact de- -

seription of The 11]?‘61:1‘01011 Sueh as will en-
able others skilled in the art to which it ap-

pertains to make and use the same.

My present invention relates to improve-

“ments in mechanism for giving to the heddles
of aloom thenecessary rising ancl fallmo mo-
tions; and the objects that I ha;ve in view are,

first, to provide an efficient heddle-actuating

mechanism which shall comprise asmallnum- |-
“ber of parts, simple in construction, and ar-

ranged 1n a compact manner to expose the.
par s $0 as little friction as possible, and, sec-’

ondly, to an automatic locking contlwance

- which will temporarily arrest the heddle-le-

 vers during the intervals of rest of |
“dle-levers :;md of the heddles between the ris-

said hed-

ing and J:’aJlImD motions of the latter.
’Wlth these ends in view the first part of

~my invention consists in the combination of a

 rocking two-armed heddle-lever adapted to be
| _conneebed by suitable cords or the like with .
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the top and bottom of a heddle-frame and
said lever provided with cam-shaped inclines

on opposite sides of itsfulerum, a cam-formed

slide mounted for reciprocation in horizontal
paths and so arranged with relation to the
cam-shaped 1nclines of the two-armed hed-

dle-lever that its cams will ride thereon dur-
- 1ng the reciprocal or endwise play of said

sllde, a double-noteched jack connected tosaid

cam-formed slide and adapted to be raised
or lowered by a pivoted finger actuated at
- suitable intervals of time. by_ pins or projec- |
tions on the pattern-cylinder, slidable im-
pelling-bars guided to play back: and forth
above and below the double-notched jack at-
- tached to the cam-formed slide and adapted to
- engage alternately with said double-notched
jack, according as it is raised or lowered by
“the finger controlled by the pattern-cylinder,
- a.cam, and positive connections between said
cam and the slidable impelling-bars to move
- the latter in oppos'.lte duectlons mmultane—
. __Ougly - . | - __ |

;,_1]:10 my impr ovements.
‘ingat the opposite side of the mechanism,with
| the heddle-lever in the reverse position flOlll -
Fig. 3 1s a plfm view,
Kig. 418 a 10110"1131161111&1 Sectlonal view on the
-plane mdleated by the dotted line z = of Fig.

| -below the othel slots a «a.

The 1nvent1011 further consists in an aux-

iliary motion mechanism, arranged to be ac-
55
path of the cam- fmmed slide for a short in-.
terval at the termination of each endwise.
movement of said slide and to be automat-
ically moved out of the path of said cam-
60

tuated by a cam and to be thlown into the

formed slide before its endwise movement

begins, in order to prevent the slide and the
heddle-levers from moving during the inter-

| vals of the rising and fallmn* movements of

the heddles, zmd the mventlon further con- '

sists in the novel combination of devices and

in the construction and arrangement of parts,
which will be hereinafter fully debcubed and_ |

claimed.
To enable. Othelb to understand my inven-

tion I haveillustrated the same in the accom-

panying dmwmﬂ's, forming a part. of this

| specification, and in Whlch---

- Figure 1is an elevation looking at one side
of a heddle controlling mechanism embody-
Fig. 21is a view look-

that shown by Fig. 1.

75

30

3; and Fig. 5 is a vertical sectional view on
the plane mdwated by the dotted line 77 v of

.]_"10 4.

L1l{e lutters of 1efel ence denote corr espond-
ing parts in all the figures of the drawings.

- In the dr awings I have shown so mueh of

a loom-frame as is necessary to an under-
standing of my mechanism for actuating the
heddles zof an ordinary loom, and the letters

A A designate the parallel sides of a portion.
of the frame of the machine.
A A are the horizontal slots a «’,

In Lhese sides

of Whl(_‘]l. |

9o

slots those designated by the lettels a o are |

in the two side pieces is fitted a slidable

! _Pl imary impelling-bar B,which extends trans-

In the upper slots

versely across and between the sides A A, -

itted a s1m1-

while in the lower slots a o is

lar slidable primary. 1mpellmﬂ-bzu B, these
| two bars being actuated to move in oppomte

directions simultaneously.
C is a transverse rock-shaft which is JOIll-

| '-11&16(1 in suitable bearings on the sides A'A,
~ |and to the end% of thls shaft are secmed th

100
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levers D D’. The lever D ig secured cen-
trally to the rock-shaft C to have two arms
¢l ', while the lever D’ is formed with three
arms d* d® d*. The arm d of the lever D and
the arm d* of the lever D' are connected by

the pitmen E E to the ends of the upper slid-
able barB,and thearm d' oflever D and arm 3
of lever D' are likewise connected by the pit-

men E' E' with the ends of the lower slidable
primary impelling-bar B, As the rock-shaft
is turned to throw the arms d ? in one direc-
tion and the arms d’ d® in the reverse direc-
tion, the pitmen E E and K’ E' move the two
bars B I3’ in reverse directions simultane-
ously, said bars being guided by the slots a ¢’
to move in horizontal paths one below the
other. The arm d* of the lever D’ projects
from the middle of said lever and at right an-
oles to the arms d* d° thereof, and to the free
end of said arm d* is pivoted the upper end

~of an upright link e, the lower end of which
" link e is pivotally attached to one part e of

5
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‘the frame.

the double cam ¢’ ¢ This double cam e’ ¢?
is carried by a rotary shaft E* which is suit-
ably journaled -on the loom-frame and is
equipped with a driving-pulley ¢*, or other
mechanical appliance, whereby 1t may be
driven from a suitable part or shaft of the
loom In & manner well understood by those
skilled in the art to which the invention re-
lates.

F F' is the double heddle-lever, which is
made rigid or integral with the cam-shaped
inclines 7 f'. Inthe embodiment of this part
of my invention, which is illustrated more
clearly by Fig. 4 of the drawings, the lever
F is made integral with twoarms f* f%,which
stand at right angles to the lever F, and
which arms f* f% are shaped or otherwise
wrought to produce on their upper faces or
edges the cam-shaped inclines f f'. The le-
ver I projects outwardly from and beyond
the cam /', so that the arm 73 forms a part of
the lever I, and these two levers I I¥' are
serrated or notched, as shown, to adapt the
cords or other connections for the heddles
(not shown) to be readily and easily attached
to the said levers If Y. This double heddle-
lever is fulerumed on a stationary arbor or
bolt f*, which is fixed in the sides A A of the
loom-frame.

G is the cam-formed slide (see Fig. 4) which
acts on the cam-shaped inclines 7 /' and serves
to rock the double heddle-lever F F' to give
to the heddles the rising and falling motion
and produce the shedding for the passage of
the shuttle. This cam-formedslideismount-
ed to play above and in contact with the in-
clines f f' of the double heddle-lever, and
sald slide is preferably provided with the
horizontal longitudinal slots ¢, through which
pass the angular guide and supporting bars
g ¢, suitably fastened to the sides A A of
At an intermediate point of the
length of said slide is formed one of the in-
clines or cams /t/, which acts upon the incline

is moved in one direction, and at one end of
said slide is produced a head /2 the end face
of which is formed to produce the incline or
cam /i, which is adapted to act upon the in-
cline f of the double heddle-lever when the
said slide is moved in the opposite direction.
The head A° of the cam-formed slide extends
a suitable distance above the length of the
slide proper, and said head is made angular
in form to better adapt the auxiliary motion
to engage with the same.

To a lug 7, which rises from the cam-formed
slide at an infermediate point of its length,
is pivotally attached one end of the horizontal
jackI. This jackIlies abovethecam-formed
slide and it passes through the slotted guide
I'. Said jack I is movable horizontally with
the slide G in its endwise movements; but 1t
1s capable of a limited vertical play under the
influence of a finger J, which 1s pivoted at
one end on an arbor j3 and has its free end
fitted beneath the free end of the jack 1, so
that the latter rests upon the finger J, which
serves to raise the jack I when the said finger
is acted on by one of the pins or projections
ko on the pattern-cylinder I£. On its upper
side this pivoted jack I is shaped to provide
the shoulder /, against which is adapted to
take or bear the upper slidable primary im-
pelling-bar B’; but on the lower side of the
jack Iis formed a shoulder !’ for the primary
impelling-bar B to bear against. When the
part ¢’ of the double cam actuates the levers
D D’ to move the primary impelling-bars B B’
in the directions indicated by the arrows In
Fig. 4, the pattern-cylinder lifts the finger J,
which in turn raises the jack I so its shoulder
[ 1s in the path of the primary impelling-bar
B. This bar B impels the jack I, and with 1t
the slide G, in one direction until the pat-
tern-cylinder releases the finger J, which per-
mits the finger and the jack I to drop or fall
by gravity, and during this endwise move-
ment of the slide in one direction the cam or
incline 7' thereof rides against the incline f*
of the double heddle-lever, so as to turn the
double lever on its fulerum, and thereby shift
or change the positions of the loom-heddles.

As the finger releases the pivoted jack I at

the end of the stroke or movement of the slide
(x in one direction, the jack I drops down far
enough for the shoulder / to clear the path of
the jack B; but the shoulder ' of said bar I
lies in the path of the other primary impel-
ling-bar I3', to be engaged thereby on the next
revolution of the double cam. W hen the pri-
mary impelling-bar B’ is engaged with the
shoulder " of the pivoted jack, said primary
impelling-bar and the slide G are impelled in
the reverse direction and returned to their
first positions, and during this return move-
ment of the slide the incline /i rides against
the incline f to rock the double heddle-lever
I' ' and return said heddle-lever and the
heddle to their first positions.

It will be observed that when the cam or

J' of the double heddle-lever when the slide | incline . rides against the incline f and has
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- _';";_--__;moved the heddle- level to shlfb the heddle
| ~ the cam % rests against a flat surface on the
- incline f, as shown by Fig. 4, and thereby

: __-_ulocks the heddle-lever to pr event it from turn-
The same 1s true with

“ing out of position.

LT efel ence to the cam /i’ when the slideis moved

: - 1n the opposite direction to cause the cam 7/
and shift the
A heddle-level and heddle—that is, the cam 7/
s 10 |
.+ tively lock the heddle-lever in its reversed

- It will thus be seen that the heddle-

to ride againgt the incline 7’

rests on a flat surface of the melme f' to posi-

position.

“Tever is locked in position during the inter-

- vals between the back-and-forth play of the

cam-formed slide G, which has cams /v I/ to

- ride against the 1110111165 f " of the heddle-

20

B B’, the cam,

lever to actuate and lock the lever I F'.

In order to increase the speed of the loom
and the motion of the heddle to bemuch easier
upon the yarn, I have so arranged and pro-

portioned the stroke of the recipr oc&tnw bars

| tlons between the bars and the cam in such a

‘manner that the bars B B’ do 110t act to oive
the slide G its full movement or stroke; but_
this full movement or stroke is e[‘feeted by

- the provision of an auxiliary motion which I

30

‘the intervals of its back-and-forth play.

have devised and arranged to act in conjunec-

tion with the slide G, and which auxiliary
motion also serves to 10(311 the slide between
By
organizing the auxiliary motion to complete

the :nmvement given to the slide G by the re-

35

40

ciprocating bars B B, I am able to withdraw
the pr 1ma1y11np6111110-ba18 B B’ from the jack

1 before the slide completes its movement in

either direction, and thus the primary impel-

ling-bars B can begin their return movement
before the slide G completes its stroke, thus | ¢

enabling the speed of the loom to beincreased,

“and the motion of the heddle is made easier

. on the yarn.

45

- My au*{lhaly 1110011&111811:1 to assist the pri-
mary impelling-bars B B in completing the
stroke of the slide Gand torestrain the double

~ heddle-lever and the heddles from movement

- rising and falling movements of said heddles
- 1s an auxiliary contlwame arranged for serv-
ice automatically to impel the shde toits full
~limit and to interpose a barrier to the move-

accidentally during the intervals between the

- ment of the slide G at the completion of each

~ stroke and to withdraw said barrier just prior
~ to the commencement of the endwise stroke.

The preferred construction by which these

 results are attained comprises a three-armed

. lever M, two leymﬂ-l ods N O, a ]111]{ P, and

6o

o ztaehed to a spring- eontrolled actuatmﬂ‘—lever |

- bolt or arbor.

a cmn—ﬂ'mde (.

The tlnee armed lever M of the .ELH\lllELl‘}T

contrivance is placed between. the two side
frames A A, so as to be out of the way, and
it is fulerumed at the point or hub where the
~ three arms are joined together by a suitable
To the- hmuontdl arm m of
said lever is conneeted the upper end of the

link P, which has its lower end pivotally at-

and the intermediate connec-

and also lock the slide in place.

.|;:F

Pr

ripheral contact with said cam, and the vi-
brations of this cam-controlled lever are com-

ing-lever M T'o the vertical arms m' of said
lever M are pivotally attached the carrying-
rods N O, which lie one below the other ra,nd

~which are adapted to be moved by said lever

M in opposite directionssimultaneously. The

‘The free end of said lever P’ is nor mally
' plessed down upon the part ¢? of the double
cam ¢’ ¢, so that said spring-lever has pe-

‘municated through the link P to the actuat- |

75

carrying-rods have angular bends » o at their

free ends, which bends are arranged to lie
and ride upon the cam-guide Q, Whleh serves

to determine the pomtmns of the carrying-

rods relative to the head /i? of the ca,m—Jfolmed
slide. -

As shown, the cam-guide isa metallic plate,

fastened to the oppomte side A from the other
side to which the lever M is fulcrumed, and

sald plate is arranged to lie close alonos:lde of
the head /i? of said ¢ cam-formed slide G. The
upper end of this cam-guide has a raised cam-

(See Figs. 1 and 4. )

rying-rods N O in proper position and pre-
vent them from being displaced, notches pare

cutin the angular ends 710 t0 enable said ends
to receive the edge of the plate forming the

cam-guide;but this is optional, because other
means may be resorted to for holding the free

ends of the CarT ying-r ods in place on the cams-
guide.

30

9o
surface, the top ¢ Of WlllC]l 1s horizontal, but -
the opposﬁe edges ¢’ g° are reversely inclined.

In order to keep the car- :

95

10O

With the slide G in the position shown by

TFigs. 1 and 4 the lever M is substantially

v'ert.ica-l and the rods N O are separated, so
that the end n of onerod is on one side of the

cam projection of the guide Q and the end o
of the rod O is on the opposﬂ;e side of the cam
projection, with theend » in the path of and

in contact with the head 7° of the slide G to

carry the slide G to the full limit of its stroke

Asthe cam
makes a quarter of a revolution the lever P’

:mOVOS the link P to throw the lever M to a
position where the rods N O are drawn toward
each othel zmd as the ends n o ride upon the

inclines ¢’ g in approaching each other said
ends of the rods N O are raised out of the path
of the head h? of said slide.  The slide G is

105

IIO

L

now impelled in one direction by the bar B .

engaging with the notched jack I, and when
the c511(:1@ has traveled far enough f01 the head

| 1? to pass below the end o of the rod O the

120

cam e® actuates the connections P’ P to move

the lever M to a position where the rods N O

| are drawn apart, so that the end o of the rod

O can travel in the path of head 7* and can

take position behind said head A* of the slide

G at the end of its stroke or movement in one
direction. Just prior to the return move-
ment of the slide (¢ the rods N O are moved

toward each other by the action of the cam e?
on the connections P’ P-M, so that the ends
n ¢ are raised by the cam plOJeEtIOH of the:
‘cam-guide out of the path of the head 72

125

130'
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After the slide Ghas moved far enough on its
return movement in the direction toward its
initial position for the head /i* thereof to pass
beyond the raised end n of rod N the cam ¢~
actuates to drawapart the rods N O and cause
the end »n of rod N to travel in the path of the
head /v* and to take position behind the head
h? of the cam-slide as it completes its stroke
or movement 1n the reverse direction, and to
assume the initial position shown by Ifigs 1
and 4. The differential movement in the
cam-formed slide G and in the locking-rods
N O is effected by striking the cams e’ ¢* from
different centers and giving the tread of cam
¢* the proper contour and thereby impart to
the spring-lever P’ a rising-and-falling mo-
tion duaring eachrevolution of the double cam.

In the drawings I have shown the slidable
primary impelling-bars B B’, the cam ¢, and
he means for actuating the primary impel-
ling-bars B B’ as constructed and arranged
to give to the primary impelling-bars B B’ a
stroke or movement of less length than the
stroke of the slide G, while to complete the
movement of the slide G in either direction
I have arranged the cam ¢, the levers PP’ M,
and the rods N O 1n a manner to cause the
rods N O to engage with the head /i* of the
slide G and impel it in either direction the
full Iimit of 1ts movement.

Itisevident that by the described construc-
tion of the slide G operating in connection
with the two cams on the heddle-lever and
the described means for actuating the slide
G, consisting of the jack-bar, the slidable
impelling-bars, the levers linked to the slid-
able impelling-bars, and the cam, the slide
may be given its full stroke or movement;
but I prefer to use the auxiliary mechanism
in connection with the slide to complete the
movement thereof, because the eombination
of mechanisms enables me to run the loom at
faster speed and to make the motion of the
heddle easier on the yarn than in devices
which do not use the auxiliary motion.

The operation of my mechanism, as shown
in the accompanying drawings, may be de-
scribed, briefly, as follows: With the parts in
the positions shown in Iigs. 1 and 4 the cam
e® first draws the rods N O toward each other
to enable them to be raised by the projection
of the cam-guide () above the path of the
head 7/* of the cam-slide G, the pattern-cyl-
inder lifts the finger J to raise the jack I so
its shoulder / is in the path of the primary
impelling-bar I, and the cam ¢ moves the
levers D D’ and the bar I3 so as to impel the
jack I and the slide G in the direction imdi-
cated by the arrows in IFig. 4. When the
slide G has been impelled to a point where
the head /* moves beyond the end of the rod
O, the cam ¢®* moves the levers P’ M to sepa-
rate the ends n o of the rods N O and allow
the ends to descend into the path ol the head
I, sothat the end o will take position behind
the head 1° of said slide. Before the cam ¢’

4 559,278

completes its revolution it withdraws the bar
B from engagement with the primary impel-
ling-jack I and the end o of rod O engages
with the head h° so as to complete the move-
ment of the slide Gin thedirection indicated,
this movement of the slide being completed
by the time the cam ¢’ has made a full revo-
lution, at which time the pattern-cylinder
releases the finger J, so that the finger and
jack I will drop or fall by gravity. As the
cam -slide G is moved in the manner de-
scribed its incline /' rides against the incline

', and this pressure turns the double heddle-

lever to move the heddle-frames in a well-
known manner. As the slide G completes
its stroke the head //* is engaged by the rod
O to prevent the slide and heddle-lever from
being moved accidentally. As the cams e’ ¢
continue to rotate the cam e* operates the
lever M to again move the rods N O and cause
the ends 12 0 to approach and ride upon the
inclines ¢' ¢' of the guide Q, thus lifting the
rods out of the path of the head /' of said
slide G, and the cam ¢’ now moves the levers
D D' in a manner to draw the primary im-
pelling-bar B into engagement with the shoul-
der ' on the lower side of the jack I, whiech,
it will be remembered, was lowered on the
completion of the first stroke or movement
of the slide . "T'his primary impelling-bar
B'nowimpels the slide G in the reverse direc-
tion until the head /v* thereof passes the end
n of the bar N, at which timethe cam ¢®* moves
the lever M to separate the ends n o of the
rods and cause the end n to take position be-
hind the head 2°. The cam ¢’ now retracts
the bar B and the cam ¢* impels the rod N to
force its end n against the head /* and to
cause the rod N to impel the slide & to the
full limit of its stroke or until the slide again
assumes the position shown by Ifig. 4. As
the slide G is impelled in the direction re-

ferred to its incline /i rides against the in-

cline 1 to rock the double lever I' " and cause
1t to again move the heddles.

IHaving thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. The combination of a heddle-lever, a
cam-formed slide to actuate said heddle-le-
ver, cam-actuated mechanism to 1mpel the
slide positively in either direction for a dis-
tance less than the full limit of movement of
the slide, and an auxiliary cam -actuated
mechanism to complets the full limit of mo-
tion of the slide in either direction, substan-
tially as desecribed.

2. The combination with a heddle-lever,
and a slide for actuating the same, of mech-
anism to give the slide part movement, and
auxiliary mechanism for completing the
movement of the slide, as and for the pur-
poses described.

3. The combination with a heddle-lever, of
a reciprocating slide guided to ride on said
lever as it moves back and forth and to turn
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the lever on its fulerum, mechanism for posi-

~ tively giving to said slide movement i in either

| dlrectlon f01 a distance less than the full
stroke of said slide, and an auxil- -

IO

20

length of

'my and positive locking mechanism to en-

cage with said slide before it completes its
- movement in either direction and to impel
the slide to complete its full stroke, as and

for the purposes described.
4, The combination with a hedd]e 1LVGI
and a cam-formed slide for rocking the same,

means for actuating the cam- formed slide, of
3 Opposmely—-movable rods interposed at 111Le1- |

vals in the path of said slide, a cam-guide to

determine the position of said rods 1ela,tlve_
to said slide, and mechanism to impel the
rods, Substantmlly as and for the purposes
: de%cmbed

5. The combination W1Lh a heddle-lever a
1eelproe&tmn slide for rocking the same, and
means for actuating said slid’e, of a eam_
ouide, a rocking lever, rods pivotally attached

to said rocking lever and riding upon the

gulde, a eontrollmﬂ‘- cam and means actuated
by said contr 0111110 -cam and operatively con-

" nected with said 10@13._1110' lever, subst%ntmlly

35

as and for the purposes " described.
The combination with a heddle-—level

"_,.fmd a cam-formed slide, of a pattern-con-
trolled jack movable with said cam-formed

slide, slidable impelling-bars and a lever to
actuate the same, the mova,ble. cam-guided
rods and a lever for reciprocating the same,

a double cam, and connections between said
double cam and the two levers which actuate

the slidable impelling-bars and the cam-con-
trolled rods, for the purposes described, sub-

stantially as described.
7. The combination of a double'hedcﬂe-le—

ver provided with the arms f?

f3 and with
the reversely-inclined cam-—smfaces f, ', the

cam-formed slide G provided with the re-

versely - inclined cam -surfaces h, I/, and

guided to move in a horizontal path whereby
its cam-surfaces. alternately ride upon the 4 5

cam-surfaces on the double heddle-lever, a
pattern -controlled jack movable with said

cam-formed slide, the slidable impelling-bars |
| B, B’ guided to travel in paths on opposite

Sldes of the jack, the three-armed lever hav-
ing two of its arms linked to said slidableim-

.pelllnﬂ~bals, a cam, and a link connecting

said cam with a thlrd arm. of said 13]1166-
armed lever, substantially as described.

S. The combmamon with a heddle-lever
havmw the cams or inclines, a cam-formed

| slide ﬂ'ulded to ride upon said cams or in-

chne% of the lever, the slidable impelling-
bars B, B, levers linked to said impelling-
bars, a notched jack pivoted to the slide and
playing therewith between the impelling-
bars, a pattern-controlled finger operatively

connected with the notched pwo’ued jack, a

fixed cam-guide alongside of the slide, recip-
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rocating bars auanﬂ'ed to ride upon the cam- 6 g

ouide, a lever to which said bars are con-
nected, and a duplex cam having independ-
ent connections with the levers which con-
trol the bars B, B’ and the lever which actu-

ates the 18(31[)1‘00&13111‘3 bars, substantmlly as

described.
In testimony Wheleof I affix my swnature
in pr esence of two witnesses.

- ROBERT b. GOODYEAR

~ Witnesses: |
ALFRED J. WILKINSON
CLARENCE L. CLEGG.
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