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R 7 Claims.
1

. The invention particularly relates to a weav-
ing loom of the hand-operated domestic type.

A general object is to provide for a maximum
possible variation of weave patterns in the woven
wproduct of a relatively simple hand loom struc-
ture.

A more specific object is fo provide variable
connections in the harness control lines at a par-
ticularly accessible point of the loom.

Another object is to provide an improved beater
mounting and action for the loom.

A further object is to provide for such adjust-
ments of the work-carrying weaving frame of
the loom as to best accommodate a worker there-
at or to dispose the frame in a folded position
above the base area of the loom. .

The invention possesses other objects and fea-
tures of advantage, some of which, with the fore-
going, will be set forth or be apparent in the
following - description of a typical emhodiment
thereof, and in the accompanying drawings, in
which,

Pigure 1 is a perspective view of a loom em-
bodying the features of my invention.

Figure 2 is a generally diagrammatic view of
the positioning control for solely one heddle as-
sembly of the loom.

Figure 3 is a front elevation of the loom hav-
ing certain parts broken away.

Figure 4 is a plan view of the loom, a portion
of the weaving frame thereof being broken out.

Figure 5 is a side elevation of the loom.

‘Figure 6 is a sectional view taken at the line
6-—6 in Figure 3.

Figure 7 is an enlarged fragmentary showing
of the control arrangement shown in Flgures 5
and 6.

) The various operative elements of the present
loom are particularly shown as carried on a frame
having upright side members 8 and 9 extending
as standards from horizontal base members 10
and 11 respectively, said base members being ar-
ranged to engage a loom-supporting surface.
The side members 8 and 9 are rigidly fixed to
corresponding intermediate points of the base
members 10 and {1 at their inner sides and near
their rear ends, and have a fore-and-aft width
which substantially equals the thickness of g har-
ness assembly comprising g plurality of harnesses
each providing sets of heddles having weft~-re~
ceiving eyes.. The standards 8 and 9 are con-
nected at their rear edges by upper and lower
cross bars 12 and 13 respectively, and a cross bar
14 connects the top of the standards 8 and 8 at
their front edge and opposite the cross bar 12, .

2

At their forward ends, the:base members 10-
and |1 are notched out from below for connec--
tion to and by a cross bar 15, said bar providing
a front foot for the frame, and the base members
i0 and {1 are spaced from their plane:of support
between the foot bar 15 and rear foot portions:
10’ and i1’ of the respective members. In-the
present structure, the standards and cross: bars

- which cooperatively provide the loom frame are:
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proportioned and disclosed as being of wood, and:
the various elements are assumed to be suitably
fixed together, in the relation shown, gs by the.
use of screws and/or glue, to provide the required'
rigid frame structure. .

The weaving frame |7 of the present 100m com~;
prises mutually complementary side elements I8
and (9 supportedly engaged with the . frame:
standards 8 and 9 at corresponding intermediate’
points thereof; in the present arrangement, the
elements {8 and 18 are secured against the outer:
sides.of the standards 8 and 9 by means of mu-
tually coaxial single bolts 21 about which they:
may pivot except when the bolts are tightened
up to clamp them to the standards. A tie bar:22
connects corresponding rear points of the ele~
ments 18 and 19 whereby it and the elements co~:
operatively provide a planar weaving frame., ..

At their forward ends, the elements 18 and 19
rotatably mount a take-up roller 23 for the cloth:
C which hag been woven of warp threads W and
strands of a filler or weft thread F by the use of;
the present loom. At their rearward ends; the
side elements 18 and {9 of the weaving frame e~
ceive the trunnions of a roller 24 from which-the:
warp threads W, which ‘pass around the roller
23 as part of the cloth: C,’may be unrolled as-the
finished cloth is rolled upon the take-up roller
23: the rollers 23 and 24 are mutually parallel.to
each other and to the support axis of the clamp
bolts 21. Suitable pawl and ratchet arrange-
ments 23’ and 24’ at ends of the rollers 23 and 24:
respectively provide for a desired fixedly adjusted
condition of the warp thread portions between
the rollers whereby the said thread portions tend
to be and remain in a common plane.

The present loom is arranged to apply that,
process of weaving which requires o division of
mounted warp threads W into angularly related
groups extending rearwardly from the weaving
edge of the formed cloth to provide between
them s shed space through which g shuttle:S
carrying the thread F may be passed from-oneé
side of the warp assembly to the other:for.the
placement of a filler-or weft strand in the’shed
space; when the warp groups are restored to a
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generally coplanar relation, the inserted filler
thread is in predetermined woven relation to the
warps.

In order to provide a woven relation of the
warp threads to the filler threads, different sets
of warp threads are successively lifted by the ac-
tuation of suitable harnesses 25 of a set thereof
which engage warp threads of different groups
for a selective raising of the groups to provide
the sheds through which the shuttle S may be
passed across the width of the warp assembly.
Each present harness 25 comprises a series of
parallel heddle cords 26 each having a loop or.
eye 27 interposed therein and connecting uppeér
and lower bars 28 and 29 which are mutually
parallel. The spacing of the cords 26 of & har-
ness 25 is approximately that of the spacing of
the warp threads in their mounted assembly, and
different sets of the warp threads extend through
the eyes 27 of different cords 26, all of said har-
nessé§ being normally held in lowered positions
as by weights 31 suspended from the bottom bars
29 théréof. It will also be understood that a
given wirp thread may extend through heddle
eyés 21 of ‘more than one harness of the set for
its" raising when any harness engaging it is
raised.

“ It will now be noted that the harnesses 25 are
ihdependently suspended on pairs of cords 32 éx-
teriding “from opposite end points of their top
bark 28, said pdirs of cords cooperating as parts
of ‘gontrol lines which may support the different
harnesseés in their raised or lowered positions.
As illustrated, the cords 32 of each pair extend
around. and similarly from mutually coplanar
pulleys 33 mounted in fixed position above their
poitits of attdchment to a bar 28, said pulleys
beitig shown as rotatably carried on shaft mem-
bers 34 mounted onn and between the top frame
meiibers 2 and (4 in horizontal disposition;
each shaft member 34 mounts as many pulleys
3345 there are harnesses to be supported, and
alliof: theése pulléys are of like diameter.

‘At the right end thereof, the top frame members
12 and 14 extend beyond the standard 8, and their
extending portions cooperatively carry a hori-
zontal shaft- member 35 which mounts a plurality
of pulleys 36 for independent rotation, there
bemg a8 migny pulleys 36 as there are harnesses
25 'Thé pairs of cords 32 from the harnesses
extend ‘over the different pulleys 36 to common
terminal connections beneath the pulleys and
from which they may be selectively pulled to
raide their associated harnesses. Beneath the

pilieys-36, the extending ends of the top frame ;

mhémbers (2 and 14 preferably carry a horizontal
plafe member 39 providing a line of appropriately
spaced guide perforations through which the de-
pending portions of the cords 32 extend in mutu-~
ally’ coplanar relation for connection with inde-
pendently operable pull cords by which the har-
Tiésses may be raised singly or plurally to provide
various patterns in the finished cloth.

T the present striicture, the selective or collec-
tive pulling of the harness -support cords 32 is
arranged to be éffected through the operation of
cords 41 which are selectively connected to the
coterminous depending ends of the pairs of cords
32 by means of connecting tie cords 42 which
permit variable and multiple connections between
the cords 32 and 41. The cords 41 are arranged
for selective pulling through the selective actua-
tioh of pedals 43 of 4 bank thereof which is pro-
vided-at'the base portion of the frame.
~ As iparticularly shown, the pedals 43 extend
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rearwardly from hinged connections to the frame
base member 15 at its rearward edge at a common
hinge pin 44, and normally slope upwardly for
a contact of their rear ends with the bottom edge
of a member 45 which is carried by and between
the frame standards 8 and 9, said member thus
comprising a stop to limit the upward swinging
of the pedals. The cords &4f extend upwardly
from the inner ends of the pedals 43 to their con-
nections with the tie cords 42, the arrangement
being such that the weighted harhesses 25 are
operative through the described cord connections
to the pedals to engage the pedals with the cross
metiber 45 when the harnesses are in their limit-
ing lowered position.

In the present structure, the cross-member 45
is of elongated plate form, is positioned with its
plane upright, and mounts a series of pulleys 46
on stub shafts 47 extending from the front of the
member, the arrangement being such that the
pedal cords 41 extend vertically to the different
pulleys, thence genetrally horizontally to pulleys
48 mounted on the standard 8 beneath the pulleys
36 for the cords 32, and thence upwardly. The
shaft 49 for the pulleys 48 is carried on bracket
arms 51 extending outwardly from the opposite
sides of the standard 8 to mount the pulleys 48
in such spaced relation from the outer side face
of the standard that the tie cords connecting the
pedal cords &1 with the cords 32 are clear of the
adjacent side {8 of the weaving frame,

The pulleys 48 for the front ard rear panel
cords 41 are shown as disposed beyond the corre-

~ sponding edges of the standard 8 whereby the
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cords 41 engaging them are clear of the standard
8; the cord 4{ which passe§ around the forward
pulley 48 is that which is connected with. the left-
side pedal 43; while the cord 4! which passes
around the rearward pulley 48 extends from the
right-side pedal 43. The intermediate cords 41
pass through appropriately positionied transverse
openings 52 through the standard 8. Preferably,
and as shown, thé portions of the cords 41 which
are directed upwardly from the pulleys 48 extend
through guide opénings 53 provided in g plate
member 54 which extends laterally from the
i(;andard 8 immediately above the bahk of pulleys

The connections bétweeii the tie cords 42 and
the cords 32 at their tops and the cords 41 at their
bottoms are preferably suichi that they may be
readily established or broken; as indicated, the
ends of the cords §2 aiid 41 to be connected by tie
cords 42 are provided with snap hooks 32’ and 41’
respectively for interhooked ergagement with
snap hooks 42’ (or 1oops) provided at the énds
of the tie cords 42, this arrangement permittitig
and facilitatinig various contecting installations
of the tie cords 42 between the ends of cords 32
and 41 to provide variable pull linie connections
between the pedals and harnesses. Fof provid-
ing different patterns in the woven cloth, differ-
ent pedals 43 may be operatively connected with
one or mofte Harmesses, or g plurality of pedals
may be connected to a given harness; the succes-
sive depression of pedals it & predetermined order
to provide weft-receiving sheds may thus provide
a predetermined woven pattern, the number of
pattern variatiohs permitted increasing with the
total number of utilized harnesses ih excess of
two. It will be understood that the numbers of
pedals and harnesses provided in the present loom
need not be the samé; the présent loom provides
ten pedals and eight harhesses.

It'is to be noted that the present arrangement
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by which the-connecting cords 42 are operatively
applied beyond and opposite an end of the frame
provides for and facilitates-a particularly-ready
va,nable Iinterposition of said cords between the
cords 41 and the cords 32 to cooperatively pro-
vide branched or unhranched pull lines 41—42--32
connecting the pedals and harnesses, it being

understood that the cords 41 and 42 and 32 are

collectively utilized to provide a control line, with
each comprising a section of the line. Also-to be
noted is the fact that all of the tie cords 42 of
the pull lines thus provided are arranged to have
the same effective length; if length adjustments
are needed in the pull line -connections between
the pedals and the harnesses, any such adjust-
ments may be convenieritly and accurately pro-
vided at the individual tied connections of the
cords 32 with their hooks 32’. - This provision
for the installation of tie cords 42 of like length
at a freely accessible loom location is understood

to. provide particularly valuable features in a.

domestic loom for producing successive woven
articles which usually have different patterns.

If a particular harness is not to be used, no
cord 42 is attached to its cords 32, and the hook
32’ of that cord pair 32 engages the plate 39 as
a. stop to limit the descent of that harness; see
Pigures 5 to 7. If a pedal 43 is not to be used,
no tie cord 42 is connected to its cord 41, and the
hook 41’ of its cord engages the top of the guide
plate 54 as a stop to limit the lowering of that
pedal. Figures 5 to 7 disclose one pedal 43 in
such an inoperative position. It will thus be
understood that, in view of the possible variations
in the application of the tie cords 42 as inter-
mediate confrol line sections, the present loom
assembly provides for a particularly wide varia-
tion of weaving pafterns in a structure which
requires a minimum number of parts and is rela-
tively. simple with respect to its dccomplish-
ments. ;

Having a léngth of the weft or filler thread F
inserted through a shed defined between sepa-
rated sets of warp threads by reason of the rais-
ing of one or more harnesses which receive the
raised threads through their eyes, a lowering of
the raised harnesses to return the raised warp
threads. to the plane of the unraised threads,
while resulting in a woven. .engagement of the
inserted length of the filler thread with the warp
threads, has not completed its incorporation in
the woven cloth since it is not then snugly en-
gaged against the previously inserted filler thread
length. Accordingly, means are provided in the
loom structure for positioning the last-inserted
length of filler thread in its final position in the
woven product, such a means comprising a beater
assembly of a more or less known form. In con-

nection with the present process of providing.

woven goods by a back and forth insertion of por-
tions of a filler thread F supplied by a shuttle, it
will be understood that the return bends pro-
vided in the filler thread at the sides of the cloth
cooperate with the warp threads at the sides of
the woven strip to provide selvedge edges thereat.

The disclosed beater assembly for use in posi-~
tioning an inserted filler strand in the final woven
product essentially comprises a reed frame 55
providing a set of upright reeds 86 receiving the
warp threads W between them and disposed be-
tween the harness assembly and the woven goods
for a forward movement thereof to engage and
move forwardly a newly inserted filler strand,
following a lowering of all harnesses for firmly
positioning the strand in the product. The pres-
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ent reed frame 55 comprises mufually parallel”
upper and lower bars 51 and 58 connected by

side frame members §9 and 60 at their right and
left ends and having a set of reeds in the form

of flat strips of metal or other suitable material

carried between them. When a filler strand has

been inserted through the warp assembly in the
described manner, a forward movement of the

reed frame 55 will engage the mutually coplanar

front edges of the reeds 56 with said strand to

move it forwardly until it reaches a limiting posi-

tion against the previously inSerted strand in the

formed cloth. It will thus be understood that

the beater action is essential to the production of

a uniform woven product. )

The reed frame 55 may be mounted for its
forward and return movements in any suitable
manner. In the present structure, the end mem-
bers 59 and 60 of the frame are continued as legs
to .a hinged connection with the bottom frame
members [0 and {1 for swinging about an axis
forwardly of the frame standards whereby the
frame is arranged for a limited oscillation there-
of in its working and return strokes about the
common axis of hinging of its supporting legs
in the base of the frame. Noting that the dif-
ferent warp threads W constantly extend be-
tween adjacent reeds of the reed frame during:
weaving, the top of the lower frame bar 58 is pref-
erably arranged to travel in an arc slightly be-
low the top: plane of the rollers 23 and 24, the
relations being preferably such that the warp
strands engaged by the lowered harnesses 25
are drawn downwardly against the top of the
bar 58 when the latter is disposed in its limit-
ing rearward position which, in the present in-
stance, is determined by the engagement with.
the strands ‘8 and 9 of the upper ends of the
beater frame sides 59 and 61; the warp threads
are more or less tensed by reason of providing at
least some support for the harnesses whose-eyes
they engage, the relation being brought out in
Figure 6.

It will be understood that the forward swing-
ing of the present beater assembly is arranged
to maintain the warp threads in coplanar rela-
tion in front of the bar 58 whereby the action of
the reeds 56 may be uniform along the filler
thread engaged by them. Also, the engaged. filler
strand may be more or less tensed as desired by.
a pulling of the thread from a point thereof be-
tween the strands and the shuttle, whereby the
woven produet may be of uniform structure.

‘Recalling that the weaving frame {7 is swing-
ably adjustable from the horizontal use position
shown for it, it will be noted that said frame
may be swung toward an upright plane while
carrying the woven cloth and the warp threads;
this device provides for a folding of the loom
to minimize the floor space required beneath it
and also permits the use disposal of the weaving
frame in an out of horizontal position as may be
desirable to facilitate the working thereat of
weavers of different height, it being recalled that
a weaver using the loom must reach over the
finished cloth while moving a shuttle S through
the shed spaced to apply a filler strand in posi~
tion for its subsequent final positioning by the
beater which must also be engaged by reaching
over the front of the weaving frame. It will thus
be understood that the angular adjustability of
the weaving frame is a feature of importance in
the present type of loom.

From the foregoing description taken in con-
nection with the accompanying drawings, the
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7.

advantages of the presenf weaving loom features
will be readily understood by those skilled in
the art-to which the invention appertains. While
I have. described the principle of operations, to-
gether with: an arrangement which I now con-
sider to be-a preferred embodiment thereof, I de-
sire. to have it understood: that the showings are
primarily illustrative, and that such changes
and developments may be made, when desired, as
fall within the scope of the following claims.

. I claim:

- 1. In a loom, a support. frame defining a work-
ing space; a weaving: frame disposed in said space
and. mounting warp threads and the woven prod-
uct, harnesses cooperative with said weaving
frame, harness-shifting pedals arranged for se-
lective actuation, flexible pull lines conneciing
the harness-shifting pedals with the harnesses,
said-lines including intermediate tie sections ar-
ranged for variable interposed connection in
the lines to selectively connect the pedals with
the. harnesses, and stop members on the frame
cooperative with the connectors for the tie sec-
tions as a positioning means for a pedal or har-
ness not in use.

2. In a loom, a support iframe defining a
working space, a weaving frame extending gen-
erally: horizontally in an upper portion of said
space and mounting warp threads and the woven
product, upright harnesses disposed within said
frame space and transversely through said weav-
ing frame, harness-shifting pedals disposed in
the frame space beneath the harnesses and ar-
ranged for selective actuation, and flexible con-
trol lines directly connecting the pedals with the
harnesses -and having portions thereof disposed
to extend along a frame side, said line portions
including tie sections removably inserted there-
in between spaced connectors therefor for vari-
able applications to connect different pedals and
harnesses selectively, and said frame side being
provided with stops engageable by the tie sec-
tion connectors as a positioning means for a
pedal or g harness not in use.

" 3. In a loom, a support frame defining g work-
ing space, a weaving frame disposed in said space
and mounting warp threads and the woven prod-
uct, harnesses cooperative with said weaving
frame, harness-shifting pedals arranged for se-
lective actuation, and three-section flexible pull
lines providing the sole connections between the
pedals and the harnesses, the intermediate sec-
tions of said lines comprising tie sections ar-
ranged for selective interposed connection be-
tween the other sections of the lines to selective-
1y connect the pedals and harnesses.

4. In a loom, a support frame defining a work-
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8

ing space, a, weaving frame disposed in sald space
and mounting warp threads and the woven, prod-
uct,, harnesses cooperative with said weaving
frame, harness-shifting pedals arranged for se-
lective :actuation, and three-section pull lines
providing the sole connections between the pedals
and the harnesses, the intermediate sections of
said lines comprising fie sections connecting a
line section from a pedal with line sections from
a plurality of harnesses.

5..In a loom, a support frame deﬁmng a work-
ing space, a weaving frame disposed in. said space
and mounting warp threads and the woven prod-
uct, harnesses cooperative with said weaving
frame, harness-shifting pedals arranged for se-
lective actuation, and three-section pull lines.
providing. the..sole connections between the.
pedals and harnesses, the intermediate sections,
of said lines connecting line sections from a
plurality of pedals with a line section from the.
same harness.

8. In a loom, a support frame defining a work-
ing space, a weaving frame extending generally
horizontally in said space and mounting warp
threads, harness disposed within said frame
space in cooperative relation fto said weaving
frame, harness-shifting pedals arranged for se-
lective actuation, and flexible pull lines provid-
ing the sole connection. of the pedals with the
harnesses and having intermediate portions
thereof extending in close adjacency, said inter-
mediate line portions including tie sections of
like length removable inserfed therein between
spaced connectors therefor for variable applica-
tions between the line parts from the pedals
and harnesses to differently connect pedals and
harnesses selectively.

7. A structure in accordance with claim 6
having sald mutually adjacent portions of the
pull lines located externally of the working space.
of the loom frame for ready access thereto.

FREDRICK J. AHRENS,
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