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(No model,)

To all whom it May CONCETTL:

- Beit known that I, Apam S. HORLACHER, a
citizen of the United States, residing at Indian-
apolis, in the county of Marion and State of
Indiana, bave invented new and useful Im-

Operated Looms, of which the following is a
specification.

My invention relates to certain new and

I}Seful improvements in heddle - movements
for hand-operated looms; and it consists in
mechanism whereby the heddles are positively

- operated, as will be hereinafter set forth, and

20

25

30.

55

_40

particularly pointed out in the claims. .

The objects of my mventmn are, first, to.
provide a gear wheel and pinjon drive mech-
anism in & hand-operated loom for operating
the heddle-operating shaft whereby by slight:
rotation of said drive-gear, caused by the op-
erator in drawing the lra,y or -beater forward
1o beat up the weft, the pinion and the shaft-
‘whezeon said pinion is secured will make a

one-half revolution—that is, the heddles will
be moved or changed from and to either ex-
treme position for each half-revolution of the

‘said pinion and its shaft; second, to provide
‘2 means. connected to the beater of the loom

whereby the.required motion will be imparted

to sald drive-gear of said heddle-operating

shaft or heddle crank-shaft to revolve the lat-

ter not to exceed one half-revolution, and
thus for each one-half revolution of sald shaft
one of said heddles is moved from extreme
lower to extreme upper position, while the
other heddle is simultaneously. moved from:

extreme upper to extreme lower position;

third, to provide a tripping means Whereby-

sald heddle-drwe gear mechanism. 1s disen-

- gaged from the beater of the loom, thereby
-permitting the independent use of said beater
-when -such is required; fourth, to provide a
~heddle- operating-shait stop or lock whereby

sald shaft is automatically locked or held in

~position to.retain said heddles in their oppos-

ing extreme upper and lower positions while |
said beater is- disengaged from said heddle--

driving gearing or heddle-shaft- driving mech-

- anism. I attain these objects by .means of

the mechanism 111ustrated in the accomp&ny-

dicated by dotted lines in Kig. 1.
‘noted that the lower portlon 6 and the lower
_-reed -carrying rail 7 of the beater are Shown
in Figs. 1:and 3 of the drawings.

ing drawmo*s, in whlch similar numerals of

reterence designate like pa,rts throughout the
several Vlews |

Figure 1 is a broken transverse sectlonal

50

elevatlonal view of a portion of a loom, show- |

ing the heddles and beater thereof and. my in-

|- vention of a heddle-shaft-driving mechanism
Fig. 2 1s a plan view of the -

applied thereto.
same and showing the beater of the loom-re-
moved. Fig. 31s a broken transverse sectional

view similar to that of Fig. 1, but looking in
. (See Fig. 2.)

the direction of thc arrow «
Fig. 4 1s a broken detail of the pawl-carrying

swinging arm and its, connecting-rod. Fig.

5 1S a broken sectional view of the dri 1ve-gear
of the heddle-operating shaft and the heddle-

operating -shaft- bearing block and showing

the stud upon which said driving - gear 1is
mounted, and Fig. 6 is a detail view. of the
latch-case and latch and showma' the latch-
Spring.

The portions marked and deswnated by the

loom or intermediate the end frames thereof,
and said cross-beam 3 is provided for the pur-
pose of supporting the heddle-operating-shaft
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-numerals 1 and 2 are. broken-off portions of
the end frame of a 1oom and the cross-beam.
'3 1s situated - mtermedmte the ends of the

75

bearing 4 and the beater-shaft 5, on which the

beater 6 is hinged or journaled to Swmg., as 1n~
- It will be

"The heddle-operating or crank shaft 8 is

adapted to turn in suitable beéarings formed

in the ‘bearing-block 4 and the end rails of

the end beams of-the loom, and said shaft.8 is

provided with the heddle cranks 9 and 10,

~which are connected.to thelr ‘heddles 11 and

12, respectively, by the connecting-rods 13

| and 14, and said cranks 9 and 10 are situated
\ ondiametrically-opposed sidesof said shaft, or

at an angle of one hundred and.eighty de-
orees, for the purpose of simultaneously oper-
ating ‘said heddles 11 and 12 to move 1nto al-
terna,te opposing p051t10n5 up and down.
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A gear-pinion 15 is keyed or otherwise se- -

cured on the shaft 8 to turn therewith, and
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the said pinton 15 is adapted to mesh with a
driving-wheel 16 of suitable diameter. The
driving-wheel 16 is mounted on a stud 17 to
turn freely thereon, and said stud 17 1s se-
curely bolted or otherwise secured 1n position
relatively to said shaft 8 on the bearing-block
4 to secure the proper degree of mesh of the
teeth of said wheel 16 with the pinicn 15. The
driving-wheel 16 is preferably of large diame-
ter relatively to its pinion 15, preferably in the
ratio of one to five, and the said gears are
thus proportioned for the purpose of posi-
tively transmitting or imparting a one-half
revolution to said pinlon 15 and its shaft 8 for
each full single stroke or oscillation of the
trip-lever 18.

The pawl-carrying swinging arm 19 1s piv-
otally mounted on the collar 20 of the stud 17
to swing freely thereon, and mounted on said

arm 19 is a pawl 21, which is adapted to en-

cgage the teeth of said driving-wheel 16 to turn

the latter when said pawl-carrying arm 19 1s

swung in the direction of the arrow, (see Figs.
1 and 3,) but is adapted to be disengaged from
the teeth of said wheel when sald arm 19
swings or 1s swung in the opposite direction.
A locking-pawl 22 is pivotally mounted on the
bearing-block 4 in position thereon to engage

the tecth of said driving-wheel 16 to prevent
a, backward or reverse movement of the lat-

ter.
bearing-block 4 in position thereon and in the
plane of the pawl-carrying arm 19, and the
said stop-pin 1s provided for the purpose of a
rest or stop against which said pawl-carrying
arm 19 rests when it has moved backward the
full extent of its backward stroke or swing.
Any suitable spring, as the spring 24, may be

employed in connection with said pawl 22 for

the purpose of preventing the same from be-
ing moved entirely out of engaging position
with the teeth of said driving-wheel 16. A
similar spring 25 may also be employed in
connection with the pawl 21 on the swinging
pawl-carrying arm 19 for the same purpose.

A connecting-rod 26 connects the top end

- of said pawl-carrying arm 19 to the trip-lever
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18 at or near the top end of the latter. A
trip-lever 18 is mounted on the beater-sup-
porting shaft 5, and on the top end of said le-
ver is secured a latch casing or case 27, In
which works a spring-latch 28, which latter
1s adapted to engage a suitable catch 29, se-
cured to the under side of the rail 7 of the
beater 6. The latch -case incloses a latch-
spring 30, which operates to return said latch
into and maintain same in engaging position.
The stem end 31 of said latch 28 is prolonged
to project through the bottom end of said
latch-casing 27 sufliciently far to be connected
to the tripping mechanism, which I will now
proceed to describe.

A bell-crank lever 32 is pwotally mounted

on the trip-lever 18 at a point intermediate

the free or swinging end and the pivotal end

“the trip-rod 36.

A stop-pin 23 is also secured on said

756,235

of the latter, and said bell-crank lever has its

arm 33 connected to the lower projecting end

of the lateh-stem 31 by a suitable connecting-

rod 34, and the other arm 35 1s connected to
A trip 37 is secured or bolt-
ed to the bearing-block 4, and said trip 37 is
provided with a hoss 38, threucrh the bore of
which extends the threaded end 39 of the trip-
rod 36, and said rod is adapted to work freely
therein. A trip-nut 40 is secured on said
threaded end 38 of said trip-rod and 1s pro-
vided for the purpose of adjusting the length
of stroke of the trip-lever 18 to regulate the
amount of rotation of the driving-gear 16 to
impart the proper degree of rotation to the
heddle - operating shaft 8, which 1s accom-
plished by setting said nut 40 to contact the

Thub or boss 38 of the trip 37 at a later or

earlier portion of the stroke or swing of the
beater 6, according as it is necessary to impart
a o'rea,ter or lesser degree of rotation to said
drwmﬂ'—ﬂ'ear to-cause a one-half revolution of
the pinion 15 and its shaft 8.

A lock or stop 41, having the stop-arms 42,
is secured or keyed on the shatt 8 to.turn
therewith. A locking-lever 43 is pivoted on

the bearing-block 4 in position to be directly

over and in the same plane as the stop 41, and

said lever is provided with a notch or Etop 44,
which is formed in its bottom edge, and said

stop is adapted to engage the stop-arms 42 to

lock the shaft 8, simultaneously with which

engagement of the said stop-arm 42 the latch -

28 isdisengaged, provided the operator swings
the lay or batten 6 its full extent or swing in
one movement.
the lay 6 a fraction of a stroke at one <{1me,
then the latch 28 would not disengage its
catch 29, but would remain in engagement
with it and the entire mechanism would be
locked. Itistherefore clear that the lay must
be swung baclkwardly its full extent to release

 the stop-arms 42 and permit a full forward

swing of the lay 6. A releasing-cam 45 1s
formed on the free swinging end of said stop-
lever or locking-lever 43, and said cam 45 is of
such form or has its face so inclined that when
the beater 6 is in the position shown 1n Fig.
3 the rail 46 of said beater engages said cam
45 to raise sald stop 44 out of engagement
with the stop-arm 42, so that when the said
beater, which is operated manually by the

If the operator should swing
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hand of the operator, is started to move or |

swing outwardly and has moved or swung in
a slight degree in the direction of the arrow

120

b (see Figs. 1 and 3) the shaft 8 is free to ro-

tate, and immediately said beater 6 has reached
the position shown 1n dotted lines in Kig. 3
the lever 43 is again 1n position to lock said
shaft 8, which result obtains when the shaft
8 has com')leted its one-half revolution.
stop-pin 47 is provided for the purpose of
preventing said lever 43 from dropping too
low when released and to form a rest therefor.

The practice of my invention I will now

A.
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proceed to describe.
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Suppose the beater 6 to
be in the position indicated in full lines in
Figs. 1 and 3—that is, at the beginning of the

stroke of said beater—in which position the |
“latch 28 of the trip-lever 18 is in engagement
with its catch 29. The trip-lever 18 must
therefore swing along with the beater 6 as

long as the engagement of the latch 28 with
its catch 29 continues. The trip-lever 18
being connected by the connecting-rod 26 to

the pawl -carrying arm 19, carrying the pawl

21, the latter arm must swing with said trip-

Iever 18 to turn the gear-wheel 16 to operate |.

the heddle-operating shaft 8. It will be also
noted that when the beater 6 is in the position
shown 1n Figs. 1 and 3 the stop-lever 43 is ele-

-~ vated from its lower position (shown in dotted

20

lines in Fig. 3) by-its cam 45 to disengage the

notch 44 from the stop-arm 42, and thus per-
mit the free rotation of the smd heddle-oper—

ating shaft 8, and immediately said beater 6 is

25
~ shownin dotted lines in Fig. 8, so that the stop-

30

moved from its starting position in the direc-
tion of the arrow b a sma,ll fraction of its
stroke the rail 47 recedes from the cam 45 and
permits the lever 43 to drop into the position

notch 40 will be in position 0 engage one of

‘the stop-arms 49 hefore the latter arm has

made or completed its one-half revolution, and
thereby positively assuring the locking of sald

~ heddle-operating shaft 8 at the completwn of
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each of 1ts one-half revolutions. Supposethe
beater 6 moving in the direction of the arrow
b till said beater reaches about half-stroke or
mid-position, at which pesition the trip-nut
40 contacts with the stop 38 to release the

trip-lever 18, as shown, which when released

immediately swings backwardly.}. as indicated

by the arrow, (see Fig. 3,) to and into its start-
Ing and normal posltlon bV reason of the force

ot gravity of the connecting-arm 26 and the

pawl-carrying arm 19, the combined wei ights

of which move and maintain said trlp—lever 18

to and into its former primary or starting

position, together with the parts connected

thereto, as the pawl-carrying arm 19, ready
to agaln be engaged by the catch 29 to swing
31mu1taneously Wlth the beater 6. Itis clea,r
that after the beater 6 hasbeen released from

the trip-lever 18 the former may be operated.

1ndependently of the latter, provided said
beater is not swung forward into its primary
or starting position, as shown in full lines in
Fi1gs. 1 and 3, at which position the catch 29
of said beater 6 is engaged by the latch 28 of
said beater. The beater therefore can be used
independently to beat and compact the fabric,

~ being woven when so required, and this op-

60

eratlon can be conducted independently of the

heddle-operating mechanism and without in

any manner disturbing the positions of said

- heddles, provided said beater is not swung

05

into its forward or primary position, as Pre-
viously stated.

-Having thus fully descrlbed this my inven-

tion, what I ¢laim as new and useful and de—'

sire to cover by Letters Patent of the Umted
States therefor, is—

1. .In aloom, the combination with the hed-

dles and the heddle -operating shaft thereof,
of a trip-lever, a heddle-shaft gear, means

shatt gear whereby said heddle-shaft gear is

opera,ted to 1mpart motion tosaid heddle-%haft
and means for automatically releasing said

trip-lever when the required motlon 18 1mpart—

ed to said heddle-shaft.

2. In aloom, the combination with the hed-
dles and the heddle- -operating shatt thereof.
of a swinging trip-lever, a heddle-shaft gear,
means connectmo' sa1d heddle-shaft oear and

.connecting said trip-lever. and said heddle-
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said trip-lever whereby sald hedd le-shatt oear .

is operated to impart one-half of one revolu-
tion to said heddle-shaft and means for auto-
matically releasing said trip-leverateach half-
revolution of said heddle-shaft.

- 3. Inaloom, the combination with the hed-
dles and the heddle-operating shaft thereof,
of a swinging trip-lever, a heddle-shaft gear,

means connecting said heddle-shaft gear and

said trip-lever whereby said heddle-shaft gear
1s operated to impart one half-revolution to

said heddle-operating shaft, a heddle-shaft
stop, and means for automatlcally releasing

said trip-lever at each one-half revolution of
sald heddle-operating shaft.

4. In a loom, the combination with the hed-
dles and the heddle- -operating shaft thereof,
of a swinging trip-lever, a heddle-shaft gear,
means connectmtr said heddle-shaft gear and
said trip-lever Whereby said heddle-shaft gear

1s operated to impart one ha,lf-revolutlon at a

time to said heddle-operating shaft, means for
locking said heddle-operating shaft at each

half-revolution of same, and means for auto-

matically releasing said trip.-lever' at each one-

half revolution of said heddle-operating shaft.

5. In a loom, the combination with the hed-
dles and the heddle-operating shaft thereof,
of a swinging trip-lever, a gear-pinion on said’

heddle-operating shaft, its drive-wheel, a

pawl, a pawl-carrying arm, means connectmﬁ' |

said pawl-carrying arm and sald trlp—lever
whereby sald pawl is operated to drive said
driving-gear to impart one half-revolution to
said heddle-operating shaft for each full stroke
or swing of sald trip-lever, and means for au-

tomatlcally releasing said trlp—lever at the re-

quired portion of its stroke.

6. In aloom, the combination with the hed-
dles and the heddle-operatmc' shaft thereof,

of aswinging trip-lever, a gear-pinion on sald[
heddle- operating shaft, 1ts drive-wheel, a pawl,
a pawl-carrying SWINnging arm, means con-

necting said pawl- -carrying arm and said trip-
lever whereby sald pawlis operated to rotate
said driving-gear to impart one half-revolu-
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tion to said heddle-operatm@ shaft for each

ixed stroke or swing of said trip-lever, means
for locking said shaft at the end of each half-

130




for automatically tripping or r

eleasing said |

beater, heddles and a revoluble heddle-shaft, .
of a trip-lever, a latch, a latch-catch carried 35
by said beater, a latch-trip whereby said trip-

S trip-lever at the end of the stroke of the same | a stop-lever, means connected to said stop- 50
" and means for automatically unlocking said | lever whereby, when the said beater is moved = =
___________________ 20 heddle=shaft. =~ | or swung into position to engage said trip-
. 8. In aloom, the combination with a loom- | lever, said beater operates to disengage said
. beater, heddles, and a revoluble heddle-shaft, | stop-lever to permit the rotation of said hed-
-------------------------- of a trip-lever, mechanism connecting said | dle-shaft durihg the reverse movement or 55
S trip-lever to said beater to swing simultane- | swing of said beater. . ... .. .

.......

~ously therewith, a heddle-shatt gear, means

- Witnesses:
-~ Taomprsox R. Berr,
| - Wwm. O. Mogreg. 0

~ Intestimony whereof I have hereuntosetmy
connecting sald heddle-shaft gear and said |
trip-lever whereby said gear is rotated to 1m- |
------- part a one-half rotation to said heddle-shatt,
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