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o all whom it may concerm:

Be it known that I, GroreE H. L. PETTIE,
of Philadelphia, in the State of Pennsylvania,
have invented certain new and useful Im-

s provements in Looms for Cross- Weaving,
whereof the following is a specification, ret-
erence being had to the ftccomp.;mymcr draw-
1ngs.
VIV 111V0nt10n relates to what are known as
doup—heddle” mechanisms. It is usual to
employ in such mechanisms heddle-shafts hav-
ing central eyes for the doup-threads and au-
tomaﬂcally-opemtl ve oscillatory tension-bars
which engage the doup-thread adjacent to
15 the warp- beams so as to yield and prevent
the detrimental strains upon the latter which
would otherwise be caused during the shed-
ding operation.
1t is the object of my mventlon to avoid
20 such strains upon the doup-threads and inci-
dentally to dispense with the tension devices
aforesaid. To this end I provide a group of
heddle-shafts, one of which comprises eyes
for the doup-thréads disposed a substantial
2¢ distance above the normal central position of
the nsual eyes, so that when the other mem-
bers of sald group of heddle-shafts are dis-
posed with their central eyes in horizontal
alinement with the plane of the fabric the doup-
30 threads are upheld by said special shaft above
the level of the fabriec, and when the doup-
threads are lowered they are slackened in-
stead of being strained, as in demces of the
prior art. |
My invention comprises the various novel
features of construction and arrangement
hereinafter more definitely specified and
claimed. |
In the accompanvin@ drawings, Figure I is
40 a perspective view showing a convement em-
bodiment of my invention comprising five
heddle-shafts. Fig. II 1s a vertical sectional
view taken through the mechanism shown in
Fig. 1T on a plane parallel with the warp-
48 threads. Figs. 111, IV, V,and VI are right-
hand end views of the group of shatts shown
in Fig. I disposed in respectively different
~ positions, indicating corresponding steps in
the shedding operation.
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For clearness of illustration I have shown
n Figs. I and II but a single ordinary warp-
thread 1 and a single doup-thread 2, although
1t 1s of course to be understood that any de-
sired number of such threads may be em-
ployed. The five shafts are numbered, re-

‘spectively, 4, 5, 6, 7, and 8, the first-named

being adjacent to the lay. Said shafts 4, b,
and 6 are arranged to codperate in twisting
the doup-thread 2, which extends through the
eye 10 at the end of the depending wire bight
11, which is carried by the cross-bar 12 in
the shaft 5. Said bight 11 i1s engaged by the
wires 14 and 15, which are respectively car-

ried by the shafts 4 and 6 and have the loops

in their upper and lower ends secured to the
cross-bars 17 and 18 of said shafts. As best
shown in Fig. I, the wires 14 and 15, respec-
tively., local to the shafts 4 and 6, each
comprise two strands, which are twisted to-
oether at their central portions 19 and 20, so
as to embrace the opposite side strands of the
bight 11. As best shown in Kig. 1I, said
wires 14 and 15 are provided with o tsets 92
and 23 immediately adjoining the eye 10 of
said bight 11, so that the warp-thread 1, which
extends between said wires 14 and 15, as indi-
cated in Fig. 1, 1s normally maintained below
said eye 10. Itisto beunderstood that the ar-
rangement above described 1s such that in the
relative reciprocation of said three shafts 4,

5. and 6 the warp-thread 1 1s twisted a,ltel—-

l’l&telV from one side to the other of the doup-
thread 2 as said wires 14 and 15 are alternately
raised to permit said thread 1 to rise above
the doup-thread 2, held down by said eye 10.
The doup-thread 2 passes to the eye 10 in the
bight 11 from the eye 25 in the wire 26, which
latter is supported by the cross-bars 27 of the

shaft 7 extending through its opposite end
loops, said eye 05 being eccentrically located
betweensaid loops. The warp-thread 1 passes
between said wires 14 and 15 from the eye 29

in the wire 30, which latter 1s secured by its

opposite end loops to the cross-bars 32 of the
shaft8. Intheshedding operation said shafts
4, 5, 6, 7, and 8 assume the several positions
shown, respectively, in Figs. 111 to VI, in-

| clusive, although not necessarily in that par-
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ticular order, and it may be noted that Fig.

11 coweqponds with what may be termed the
“normal” position of said devices. (Shown
in Figs. I and 111.)

In Fw IV the shafts 4, 5. and 7 are low-
ered and the shafts 6 and 8 are raised, with
the effect that the warp-thread 1 is 'twisted
around the doup-thread 2, being drawn up on
the side of the eye 10, shown as the right-
hand side in Fig. II. In Fig. V the sha,tts
4 and 8 are raised and the shafts 5, 6, and 7
are lowered, with the result that the war p-
thread 1 is twisted upon the opposite side of
the doup-thread 2 to that characteristic of the
position shown in Kig. IV, viz: It is drawn

left-hand side in Fig. II. In the position
shown in Fig. VI all of the shafts 4, 5, 6, and
8 are raised and the single shaft 7 lower ed,
with the effect that the doup thread 2 is slack-
ened by the eye 25 in the shaft 7 being pre-
sented 1n substantmllv the same Ielatlon be-
low the eye 10 in the shaft5. It may be here
again noted that if said eye 25 were in the
normal position or at the normal level—viz.,
at the center of the vertical height of the shaft
7 or arranged to coincide with the plane of
the fabric when said shaft is intermediate of
1ts vertical movement—when said shaft as-
sumed the relative position shown in Fig. VI
sald doup -thread 2 would be strained and
would require such relief as has hitherto been
afforded by automatic tension devices.

In order to insure the positive actuation of
the shafts 5 and 7 in the definite relation
above specified and shown in Figs. 11T to V1,
inclusive, I provide the shaft 5 with end
plates 35, which are conveniently secured
thereon by screws 36.  Said plates 35 are each
provided with an end flange 37, which over-
laps the shaft 4, an upper horlzonml flange
38, and a lower ﬂfmcre 39. OSaild plates 35 are
also convenlently provided with depending
gulde members 40, which embrace the lugs 41
on the opposite ends of the shaft 7 and U'ulde
the shafts 6 and 8 in parallel relation. How-
ever, sald guides 40 may be omitted. The
shafts 4 and 6 are respectively provided upon
their opposite ends with projecting lugs 42
and 43, arranged to encounter said ﬂanwes 38
on the opposite end plates 35, so that said
shafts 4 and 6 are positively uphtted when
the Sh"tft 5 18 uphtted as shown in Fig. VI
The shaft 7 1is pomtwely lowered by said
plates 35 when the shaft 5 is lowered, as shown
in Figs. 1V and V, the lugs 41 on Sald shaft,
T being encountered by said flanges 39 on the
plates 35. The interengaging operation of
said plates 35 is advantageous in that it mini-
mizes the number of shifting devices required
for controlling the group of shafts—that is
to say, it 1s only necessary to provide the
shafts 4, 6, 7, and 8 with connections 46, 47,
48, and 4:9 by Wthh they may be posﬂawely
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drawn down, said shafts 4, 6, and 8 being pro-

vided with connectlons 52, 53, and 54 by
which they may be positively raised, and said
shafts 5 and 7 being suspended upon springs
56.and 57. Although I find it convenient to
employ said plates 35, above described, for
the reasons stated, 1t is obvious that they are
not essential to the operation of the heddle-
shaft 7, having its eyes 25 in abnormal posi-
tion, which is the charactel istic feature of my
1m*entlon Moreover, it is to be understood
that I do not desire to limit myself to the par-
ticular construction and arrangement de-
scribed, as 1t is obvious that various modifi-
cations may be made therein without depart-
g from the essential teatures of
tion.

I claim— |

1. In a loom, the combination with heddle-
Shafts respectively having eyes for the ordi-
nary warp-threads and for the doup-threads;
of a heddle-shaft having eyes for the doup-
threads located above the normal level speci-
fied, and arranged to relax said threads at the
lower limit of their shedding movement, sub-
stantially as set forth.

2. Inaloom, the combination with a heddle-
shatt having eyes for doup-threads at the nor-
mal level, supported by wire bights; of two
shafts respectively arranged upon the OPPO-
site sides of said first Shaﬂ; having offset wires
engaged with the respectively opposite strands
of S.‘:lld bights; a fourth shaft having eyes for
the doup-threads located above the normal
level; and, a fifth shaft, arranged between said
fourth shaft and the warp-beam, having eyes
for the ordinary warp-threads at the normal
level, substantially as set forth.

3. In a loom, the combination with heddle-
shatfts respectively having eyes for the ordi-
nary warp-threads and for the doup-threads,
at the normal level specified; of a shaft hav-
ing eyes for the doup-threads located above
the normal level, and arranged to relax said
threads at the lower limit of their shedding
movement, substantially as set forth.

4, Ina loom the combination with heddle-
shafts respectively having eyes for the ordi-
nary warp-threads and for the doup-threads,
at the normal level specified; of a shaft hav-
ing eyes for the doup-threads located above
the normal level, and arranged to relax said
threads at the lower limit of their shedding
movement; end plates secured in stationary
position upon one of sald shafts; and, lugs
projecting at the ends of another of said shafts
arranged to encounter said plates; whereby,
sald shafts may be shifted in definite relation.
substantially as set forth.

5. In aloom, the combination with heddle-
shafts respectively having eyes for the ordi-
nary warp-threads and for the doup-threads,
at the normal level specified; of a shaft hav-
ing eyes for the doup-threads located above
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the normal level, and arranged to relax said
threads at the lower limit of their shedding
movement; vertical end bars of metal on three
of said shafts, having lugs projecting in the
plane of said shafts; and, means carried by
another of said shafts to engage said lugs to
shitt sald shafts, substantially as set forth.

788,328 . 2

Intestimony whereof I have hereuntosigned
my name, at Philadelphia, Pennsylvania, this
5th day of May, 1904. -

- - GEORGE H. L. PETTIE.
Witnesses:
- ArTanur K. Pargr,
HERBERT S. LANDELL.
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