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To all whom it may concermn:

Be it known that I, HARRY HARDWICK, a
citizen of the United Sta.tes residing in Phila-
delphia, Pennsylvania, have invented certain
Means for Correcting Improper Registry of

Party-Colored Warp-Threads in Textile Ma- |

chinery, of Wthh the following is a speclﬁed-
tion.

My invention re]ates to textile machinery,
such as warping - machines for winding or

looms for weaving fabrics in which are “em-
ployed party-colored warp-threadshaving the
colors so disposed upon the different threads

that when the latter are woven into a fabric |

a predetermined pattern will be produced, the
crdinary tapestry carpet bemg a commom ex-
‘ample of the fabric woven in this way.

- The object of my invention is to provide
for the control of the warp-threads during the
winding or weaving operation, so that the
~ colors of the different threads may be keptin

closer registry than usual, whereby the fig-
‘ures in the pattern of the fabric produced will

have sharper or more well defined outlines
than it is possible to obtain with the present
methods of winding and weaving.
ject I attain in the manner heremafter set
forth, reference being had to the accompany-
ing dra.wmfrs in Whleh—-

Figure 1 is a diagrammatic view, in side
elevation,
| -equipped in acecordance with my invention to
impart a proper understanding of the latter.

Fig. 2is an enlarged view of partof an index-

board eonstituting one element of the mech-
anism employed. Fig. 3 is a front view of

part of the loom-reed, and Figs. 4 to 11 are

viewsillustrating mod1ﬁcatlons of certam fea-
‘tures of the invention.

In weaving intheordinary way fabries w1th,-
party-colored warp-threads it is practically

- impossible to produce a pattern having fig-
ures with sharp or well-defined outlmes, this
defect being due in part to the impossibility

of taking up precisely the same amount of

each warp-thread for each turn of the beam

in winding said warp-threads upon the latter
~-and in part to a lack of uniformity in the

stretch of the warp-threads while beaming or
in the draft upon the threads during the op-
eration of weaving.
tion in great measure by using in connec-

This ob-

illustrating suflicient of a loom

I overcome the objec-

L]

tion with each warp-thread, preferably both

in beaming and weaving, means for graduat-

ing the tension upon said warp- thread the
prefemble plan being to deflect each Warp-
thread and to provide sald thread with means
whereby the extent of such deflection may be
varied. By this means I am enabled to take

up the slack in any thread which may exist

at the beginning of the winding or weaving
operation and to gradually give out that slack
as the winding or weaving progresses, and 1
am also enabled to vary the tension upon
each warp-thread independently during the
winding or weaving and by thus tightening
or slackening the thread can so govern the

‘position of the party-colored portions-of the

same as to correct improper registry of colors’
inadjoining warp-threads. Each warp-thread
may be composed of two or more strands op
erated as a unit. |

I have illustrated my invention in connec-
tion with a loom, which, so far as regards the
appliances for Weaving, may be 'construeted
in any ordinary manner. In the drawings,
however, I have only shown the loom-frame,
the swinginy lay 1, with its reed 2, the beam
3 for the party - "colored face or pattern
forming warp-threads, the beam 4 for the

-ground-or backing Wa,rp-.threads, the face

warp - heddles 5, the ground warp-heddles
6, the take-up rolls 40, and the cloth-wind-
ing roll 41. At some point between the
warp-beam 3 and the heddles I pass each

party - colored patterning warp - thread «

around a guide-bar 7, preferably circular in

cross-section and composed wholly or in part -

of glass or other material around which the
thread will pass freely, thence through an

| eye in a vertically-guided rod 8, and uhence
-to and around another trulde-ba,r 9, similar

to the bar 7. 'T'he upper End of the rod § is
attached to a cord, chain, wire, or other flexi-
ble connection 10, (hereinafter for conven-.

ience termed simply & *‘ wire,”) which passes
through one of the spaces in a reed or grat-

ing 11 and thence around a guide-bar 12,

similar to the bars 7 and 9, the wire bemﬂ‘

then carried forwardly to another similar

guide-bar 13, after passing around which it .
‘passes throun‘h one of the spaces of a reed or

grating 14 and thenece to a pin 15, which can
be adapted to any one of a number of open-
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ings in an.index-board 16, secured to the
frame of the loom, so as to be within con-

venientsightand reach of the loom attendant. |
- As shown in IFig. 1, the normal position of

the guide-eye in the rod 8 is some distance
above the guide-bars 7 and 9, and the normal
position of the pin 15, connected to said rod,
is about the center of the vertical row of
openings formed in the index-board 16 for
the reception of said pin. Hence by mov-

-1ng the pin to a lower opening an upward

pull will be exerted upon the deflected por-

 tion of the warp-thread, and by moving the

15

pin to a higher opening bald deflected portion
will be slackened the
equi\mlent means of connecting the rods 8

- and pins 15 may of eourse bhe substituted for

20

the pulleyq and wires. = Anyslack which may

~ exist In either warp- 1l}lE'dL1 at the beginning

of the weaving npemtlon can be taken up,

and during the weaving the tension upon one |

of the.party—colored warp-threads can be in-

¢reased or diminished, and said thread can

be woven tightly or loosely in order to bring
any particular portion of . said thread into

- proper registry with the portion of an adjoin-

. -uuh

30

ing thread which isintended to register there-
llence the attendant by closely ob-
serving the fabric duaring the operation of
weavlng and by pmper]y manipulating the
pms 15 ean maintain the colors of the adjoin-

-ingwarp-threads in substantially correct reg-

40
45

50

- seventh, and so on-—between the bars 7 and 9_

55

Htly If, for instance, a particular portion

of a warp-thread isin advance of the portion
. of an adjoining thread with which it should

register, said ﬁmt; thread may be subjected
to meredsed tension, and thus woven more
tightly than the other, until the greater take-
up of the latter, due 10 1ts aldekel weave,
brings the two thledds into register again, ﬂ.
reverse action attending reverse counditions.
In beaming the warp ea.ch thread being un-

der separate control can be likewise Llcrht-'

ened or slackened to compensate for irregu-
larity in the winding. Hence the Wd]‘p as de-
livered from the beam will approximate cor-
rect registry more closely than usual.
Where the warp is fine, I may, in order to

- avold erowding, duplleate the guide-bar 9, as

shown at 9°, and the reed or grating 11, as
shown at 11“ disposing the rods 8 of eertam
of the warp- _thr eads—say the first, third, fifth,

and the rods 3 of the alternate threads—say
the second, fourth, sixth, eighth, and so on—
between the bars 9 and 9“ th1s dupllcatlon of

~ the parts being represented in Kig. 1, or where
- the amount of slack in a partlcular warp-

6o

‘thread is excesgive I may use in connection

therewith two rods 8, so as to deflect it twice.

I may also deflect the warp - thread down-

05

wardly instead of npwardly from its normal
~ line, as shown in Fig. 4; but in this case the

tension upon the warp- thread will be depend-
ent upon the weight of the rod 8.
plan shown in Fig. 1 is to be preferred. Va-
I‘IOUB means may also be used to ad;]ust and

pr otuberan ces
Levers and cords or other.

‘tion being shown in Fig. 9

of rollers

Hence the

689,184

retain the front end of the wire 10. Thus, as
shown in Fig. 5, a ring 17 at the end of the
wire can be adapted to any one of a row of

?‘3’-

pins 15 on the index-board, or, as shown in .

Fig. 6, a ring or loop at the end of the wire
can be adap Jed lo any one of the teeth of a
| ratchet-bar 19 on said board, or a rey erse con-
| struction may be ad()pted—tlmt is to say,

single pin20ontheindex-board may bed,da,pt-

ed to any one of a number of openings in &

‘bar 21 attached to the wire, as shown in FKig.
7,0or-a pair of pins 22 mmay serve as a catch or
-letame: for any one of a series of knots or
on the wire, as shown in

22%

Fig. 8, or in other cases 1 may use a rotatable
pin 23, similar to the tuning-pin of a musical

‘instrument, the forward end of the wire be-

ing wrapped around said pin, so that the turn-
ing of the pin in one direction will tighten
the wire, while the turning of the pin in the
other direction will slacken 1b such construc-
. 9. My invention
may also be carried out by i-mpa,r'_i;ing tension

| to the warp-threads without deflecting the

same. Thus, as shown in Fig. 10, eachwalp

a7s

80
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thread may be caused to pass behweeu a palr '

by a lever 206, to whlch is conneeted the wire
10, so that seud roller 25 may be caused to
press upon the roller 24 with any desired de-

gree of force, and thus cause the warp-thread

which passes between the rollers to be woven
either tight or slack, as desired, either or both

24 and 25, the latter belnfr carried

05

I0O

of the rollers being provided with an elastic

Thisembodiment of
necessitates the use

or semi-elasticcovering.
iny invention, however,

of a pair of rollers for each warp-thread.

In order to enable the weaver to readily

105

correlate each of the warp-adjusting or ten-

dicating-mark, as shown in Fig. 3, and to cor-

sion-regulating devices and its corresponding '
| warp-thread «, I prefer to provide each of the
spaces of the 1-"66(1 with a number or other in-

T10

respondingly number each of the adjusting

devices. Iorinstance,in Fig.2Ihaveshown
each row of openings in the index-board as

corres;mndmfr space of the reed.

numbered to accord with the number of the

115

If desired, the rods 8 may be discarded and

the warp-threads passed through' eyes con-

nected dlreetly to the wires 10, as shown, for

instance, at 27 in Fig. 11; but the use of the

guided rods is preferred for the reason that

bhey serve to prevent entanglement of the
‘warp - threads or their adjusting devices.
"The eyes may be provided with antifriction-

120

rollers to ease the movement of the threads

therethrough, one of such rollers being shown

at 28 in Fig. 11.

I25 )

It will be adwsable'm many cases to pro- -

.Vlde for the advance or retraction to a limited

extent of the entire party-colored warp—as,
for instance, when it is desired to bring a par-

_I' 30 |

ticular portlon of each warp-thread directlyon

top of the inserted pile-wire at the beginning

or other part of the weaving operation. This

‘may be aecomphshed in dlﬂ‘erent Ways, two'
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~ward or may be lowered, so as to tighten the |

- 889,184

different means forits aecomplishment being | for adjusting each of said rods to any desired
-shown in Fig. 1, on reference to which it will

be observed that the guide-bar 7 is carried by

a rock-shaft 31 through the medium of any
desired number of arms 30, said shaft having
a worm-wheel 32, meshing with a worm 33 on
a shaft 34 at the side of the loom, so that by
turning this shaft in one dlrectlon or the

other the gulda -bar 7 may either be raised to -

slacken the warp and permit it to bedrawn for-

~warp and draw it rearward or the same result

I5

20

may be accomplished by vertlcal movement of

the index-board 16, so as to simultaneously

lengthen or shor ten to the same extent the
deflected portions of the warp x, the means
shown in the drawings for accomplishing this
movement comprising a vertical screw-shaft,

35, vertically confined to suitable bearings
on the loom-frame and engaging with a nut

- 36 on the back of the index-board.

25

30
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Having thus described my invention, I
claim and desire to secure by Letters Pdt
ent— -

1. As ameans of correcting i improper reg-
istry of party-colored warp-threadsin te?tlle

machinery, independent and separately-con-

trollable tension devices for each of the
threadsto be governed, substantlally AS Specl-
ﬁed . -

. The combination in means for correct-
ing improper registry of party-colored warp-
threads in textile machinery, of gnides for de-
flecting said warp-threads from a straight
course, and provision for varying the extent

- of deﬁectlo_n of each thread, substantmlly as

. ‘0

" a series of rods movable between said guides |
in a plane at right angles or thereabout to |

specified.

3. The combination in means for correct- |

ing improper registry of party-colored warp-
threads in textile machinery, of guides for de-
flecting said threads from a straight course,
provision for varying the extent of deflection
of -each thread, and other guides for causing
thedeflecting devicesto maintain their proper

lateral relatlon to eaeh other, substantla,lly'

as specified.
4. The combination in means for correct-
ing improper registry of party-colored warp-

threads in textile machinery, of a pair of

gmdes around which the warp-threads pass,

the line of the warp, and each having an eye

for the paﬂsage of a warp thread and means |

extent independently of the others, substan-
tially as specified. *

5. The combination in means for correct-

ing improper registry of party-colored warp-
threads in textile machinery, of independent

| tension devices, one for each of the threads,
‘and an index-board having means for adjust-

ing sald tension dewees substantially as
specified. |

6. The combination in means for correct-
ing improper registry of party-colored warp-
threadsin textile machinery, of guides for de-
flecting each of said threads from a straight
course, one of the guiding elements being
movable to vary the extent of deflection, an
index-board having adjusting devices there-
on, and connections between each of said ad-

Justlng devices and a corresponding movable

guide, substantially as specified.

7. The combination in means for correct-
ing improper registry of party-colored warp-
threads in textile machinery, of guides for de-
flecting each of said threads from a straight
course, and means for moving one of the

‘guides to vary the extent of deflection, said

movable guide being so disposed that a pull
upon it is resisted by the tension of the warp,

substantially as specified.

8. The combination in means for correct-
Ing- improper registry of party-colored warp-
threads in textile machinery, of devices for
taking up and letting out slack in each warp-
thread independently of the others,and means

for slackening or tightening the entire body

of warp- threads simultaneously, substan-
tlally as specified.

9. The combination in means for correct-
in g improper registry of party-colored warp-
threads 1n textile machinery, of independent
tension devices one for each thread, a guide
grating or reed, an index-board having means
for adjusting said tension devices, and indi-
cating-marks for the reed-spaces and adjust-

| ing devmes whereby their correlation is fa-

cilitated, substantlally as specified.
In testlmony whereof I have signed my

{ name to this specification in the presence of

two subscrlbmn' witnesses.

HARRY HARDWICK

Wltnesses
F. E. BECHTOLD,
Jos. H. KLEIN.,
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