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UNITED STATES

Pa,tented J a,nuary 26, 1904

PATENT OFFICE

GEORGE H. WI\TSLOW AND CHARLES W. DENN ETT
\IASSACHUSETTS

OF NORTH ADAMS,

'PF{OCESS“OF PRINTING WARPS.

SPECIFICATION formmg pa.rt of Letter:.-. Pa,tent No. 750,513, dated J a,nua.ly 26 1904

Applmatmn filed March 4, 1902, Serial No. 96,641,

(o specimens, )

To all whom it may concern:

Be it known that we, GEorcE H. WiNsLow
and UHARLES W. D_ENNETT of North Adams,
in the county of Berkshire and State of Mas-

sachusetts, have invented certain new and use-

ful Improvements in Processes of Printing
Warps, of which the following is a complete
cation, reference being had to the AC~
companying dmwmﬁs |

The object of our invention is to produee an
improved process or method of printing color-
designs upon warps preparatory to weaving
the threads of such warps into figur ed i&brms
in which the figure referred to is in whole or
in part derived from the printing of the warp.

The process 1s especially applicable to the
manutacture of cotton fabrics or may be ap-

plied to the treatment of warps of other ma-

terials—such, for instance, as silk, mohair,
ramie, and othels unnecessary to be enumer-
ated.

In the application of our process to the
manufacture of any kind of warp our inven-

tion comprehends, generally speaking, the

passing of all the threads which collectively |
constitute a warp, with a uniform tension and .

by a synchronous movement throughout from
start to finish,

the beam upon which they are originally

wound and are transferred to the warp-beam
upon which the printed warp is ﬁn&lly wound.

- ready for the loom.

35

The several steps of the process wﬂl be here-

mafter more fully and at large described; but
for the purposes of this general_statement 1t
‘may be specified that they comprehend the:

. wetting or moistening of the warp, regulating

40

the degree of moisture preparatory to the step
of printing, then printing, afterward prop-
erly drying the printed warp, and finally
combing or separating and spacing the threads
of the warp previous to their being wound upon
the beam ready for the loom.

It is essential in the printing of all warps by
our process that at every point at which the
color i1s applied to the threads of the warp it

shall pass through and through the thread or

.other reason.
“the step in our process of moistening the warp

through a series of steps.
during which the threads are unwound from

| saturate it s0 that the color of the design
printed upon the warp may show in uniform

tone upon both sides of the fabric into which
the warp 1s subsequently woven. To accom-

50

plish this object, 1t 1s not only necessary to.

moisten the warp, but also to accurately regu-

late the degree of moisture therein, because

1t there be excessive moisture in the warp pre-

| paratory to printing the color will tend to flow

along the threads of the warp, and thereby to
distort the figure or design of the print. A
very slight excess of moisture in the warp pre-
paratory to printing will be sufficient to de-
face and commercially condemn the fabric.
On the other hand, an insufficiency of mois-
ture 1n the warp will prevent the proper satu-
ration of the threadswith color, which will be
equally deleterious to the fabric, but for an-
It will therefore appear that

to a nicely-regulated degree preparatory to
printing is of the utmost importance, as it 1s
one which has required careful consideration
in the development of our process.

As has been stated, the step in the process
of reducing the warp-to a regulated degree ot
moisture 1s essential to the successtul applica—

tion of our process to all warps; but in the
manufacture of certain warps, and particularly
cotton warps, to which, as has been stated, our
invention 1s especlally applmable 1t 18 heces-
sary to size the warps before they are finally

| wound upon the beam ready for the loom. 1t

is in practice important, in order to avoid un-
equal stretching or shr 11111&0'@ of the threads
of a warp, to avoid the apphcamon of moisture

to the warp after1tis printed—in other words,

that the final drying of the warp should im-
mediately and uninterruptedly follow the
printing step of the process. For that reason

it is practically essential in the application of

our process to the printing ot cotton and other

warps which require sizing that the warp

should pass through the size before it is print-
ed. Therefore in the practice of our Inven-
tion asapplied to cotton and similar warps the
sizing of the warp becomes  that step in our

process by which the necessary moisture pre-
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- warp expanded or condensed at will.
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paratory to the step of printing isimparted to
the warp.
Another 1mp0rtent step comprehended by

our process and not heretofore alluded fto 1s
that step by which the spaces between the
threads of the warp maybe readily varied or the
The use
of a condenser in the manufacture of warps is
not new; but what we regard in this connec-
tion as novel In our invention is the employ-
ment of means by which the condensing op-

“eration may be readily varied at will by the

employment and proper manipulation of a
single reed. This feature of the invention 1s
important, because it enables an operator to
determine at will the number of threads of the

warp which shall be brought into contact with
a gilven space upon the prmtmcr—roll or with

only a portion thereof. By this means pPro-
vision is made for the introduction oi stripes
or other variations of design into a fabric
made from a printed warp ha,rmomou sly with

the design printed upon the warp. It is be-

lieved that the foregoing general stetement
will be perfectly clear to one skilled in the
art without greater elaboration herein of de-

tails by which the object specified is accom-

plished.

In the foregoing Speelﬁeetlon it should be
noted that a elear dlstmetmn 1s drawn between
the terms ‘“warp” and ‘‘ warp-threads.” By
the term ~~warp” we designate all of the
threads collectively wound vupon a single beam
which extends lengthwise in a loom in the op-
eration of weaving a width of fabrie, and by
the term °° warp- -threads” we desmnate the in-
dividual threads of such a warp.

Now 1t1s common practicein the art to color
warp-threads; but this, it should be observed,
1s essentlally different from the printing of
warps to which our invention relates. It 1s

‘also old to unite a warp in a sort of skeleton

weave by the employment of a temporary
wett, so that the warp may be handled with-

outdisturbing the relations of the threads and

then printing the warp; but this method_ 1S X~

pensive and is impracticable except in very
costly fabries.

In the accompanying drawings, Figure Iis

side elevation of complete apparatus for
carrylng out our process, the illustration be-
ing mainly diagrammatic in character. Fig.
11 1s a stmilar top plan view of the subject-
matter of Fig. I. Fig. III isa.top plan view
1lustrating the condensing-reed and showing
the same at right angles to its frame. Fig.
1V 1s a view similar to Fig. 111, illustrating
the reed set obliquely to its frame for the pur-
pose of condensing a warp. Fig. V is a side
elevation of the subject-matter of Fig. 11l
Fig. VI is a side elevation of the reed and its
supporting members detached from their
frame. Fig. VII 1s an enlarged view of a
portion of the subject-matter of Fig. I, illus-

65 trating details of the printing-roller-driving
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mechanism.  Fig. VIII is a view of a portion
of the subject-matter of Fig.

right angles thereto.

Referrmﬂf to the numerals on the drawings,
1 indicates eeeh of aseries of ordinary beems
of which four are illustrated and which are
revolubly mounted, as in a suitable frame 2.
Upon the beams 1 are wound warp-threads 3,
from which they are led, as through an or-
dinary base-reed 4 and through a condensing-
reed 5, over rollers 6 of a sizing-machine 7
of any ordinary or suitable description. Such
mechanism being clearly understood in the
art, 1t 1s sutficient here to specity that the warp

| 8, which receives form in passing through the

reed 5, 1s carried into the sizing-vat by pass-
Ing under a depressed roller 9, whence, pass-
Ing between two pairs of suitably-driven roll-
ers 10 and 11, i1t has a portion of the sizing
liquid squeezec: out of it. From the second
pair of rollers 11 the warp 8 is conducted over
a molsture-regulating drum 12, which is revo-
Jubly mounted in suitable _beerings upon a
pendent tframe 13. The drumorcylinder 12 is
heated, as by the internel application of steam.
Means for regulating the heat, as well as the
size of the drum and the extent of the area of
contact between 1t and the warp 8, afford
means of nicely regulating the degree of mois-
ture 1In the warp 8 14 indicates a guide-
roller, by means of which the warp is prop-
erly bent over the drum 12 and directed at a
proper angle over a presser-roller 15, which
1S edjustebly suspended from the frame 13.
The roller 15 is adapted to bear against a
printing - roller 16, suvitably mounted in a
frame 17, which carries the ordinary color-
boxes, feed-rollers, and other appurtenances
with which printing mechanism of this de-
scription is usually provided. The printing-

roller is mechanically driven 1n a way which
will hereinafter be specified; but the presser-
roller 15 derives its motion. from peripheral
contact with the printing-roller 16. The warp

8 1n passing between the rollers 15 and 16 re-

ceives the imprint of the design from the
printing-roller. It 1s unnecessary to further
specify the details of the printing mechanism,
since 1t may be of any suitable constr uction
well known 1n the art.

In passing between the rollers 15 and 16

‘the warp 1s provided with a backing-cloth

which should move at an equal rate of speed
with the warp in order to prevent disturb-
ance of the threads thereof until after the
print 1s dry, and we therefore provide in our
apparatus mechanism for accomplishing that
result.

The backing-cloth 18 is carried mmaroll 19,
journaled as between upright frame -pieces
20. 21 indicates a guide-roller over which the
backing-cloth 18 is dlreeted to a second guide-
roller 22. Additional guide-rollers 23 anc

24 serve to present the backing-cloth 18 at
a properangle to the roller 15, in passing over

V1I, taken at
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“which the w

cloth.
JIn passing between the rollers 15 and 16 the |
‘may be applied as required, as through a

to prowde means that will insure suf
dryness in- the warp 8 when it leaves the
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warp 1s lald upon the backlnm

backing-cloth 18, with the warp 8 upon it, (in-
dicated by numerals 8 18.) passes to a. laro*e
dry’mw—cyhnder 25, ]ournaled as Indicated at
26, in the frame 13. 98 indicates a gulde-
roller whichisprefer ably located for economy

of dimensions near the cylinder 25, at such a
point as will compel contact between the warp

8 and cloth 18 throughout the. great portion
of the periphery of the cylmder 25. From

the roller 28 the warp and cloth pass over a

ouide-roller 29 and thence to rollers 30 and
31, respectively. The peripheries of the roll-
ers 30 and 31 are properly substantially tan-
coential to a common plane, so that the warp
8 and cloth 18 proceed together to-the roller

30, where they separate, “the cloth 18 ooing

over a pair of tension-rollers 32 and 33 to a

take-up roll 34. The rollers 32 and 33 and |
the roll 34 are driven at a proper rate of speed
- to keep the cloth 18 taut and moving at a |

rate uniform with that a,t whwh the warp 8

moves. -
In the apparatus 1llustrated 1t 18 1mportant

-~ backing-cloth 18, which will prevent unequal

30

35

Stretchmo' or shrmkaﬂre of the warp-thread
For | a

that reason the dimensions and heating ca-

or running of the color of the print.

pacity of the cylinder 25 and the extent of

contact between the periphery of that cylin-

der and the warp and backing-cloth must be
carefully considered and calculated to the

‘character of work required of the apparatus.

Such details of the construction and manipu-

~ lation must necessarily be left to the judg-

- 40

RO

ment of the constructor and operator and can
only be pointed out generally as hereinbefore

set forth in a general description of the char-

acter of this Spemﬁcatmn After leaving the
roller 31 the warp 8, passing over 0*‘111(16-1'01}—
ers 35 and 36, Whlch enable it to clear the
roller 25, 1s broucrht into contact with a final
drymﬂ'-cvlmder 37 from which, as by guide-

rollers 38, 39, 40, and 41, 1t 1s conducted after

passing through a comb 42 over guide-rollers

43 and 44 to a , loom-beam 45, upon which 1t 1s

finally wound ready for the loom.
It should be obser ved that the same care to

preserve uniformity of movement of the warp

55
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1s essential after it leaves its backing-cloth

as at any former stage of the process and
~that accurate timing of the movements of the
driving or drying operations of the apparatus

must be preserved up to and including the
driving of the beam 45, upon which the warp
1S ﬁnallv wound. S

The driving mecham%m of our a,pparatus

“has been ]1eretofore alluded to In general

terms, and we will now proceed to descrlbe the
same more in detail. Referring, accordingly,

to Fig. V11, in view of Figs. I, II, and VII,

fhcient

as showing a practical and preferred form of

driving mechanism, 47 indicates a main driv-

ing-shaft of the apparatus, to which power

split pulley 48. It is of course assumed that

where shafts or wheels are mentioned they

70

are suitably mounted in the usual manner

upon-some part of the frame of the apparatus

or other supports available in the building

| where the apparatus is.erected; but detailed
deseription of journal-bearingsand similar im-
plied members will be omltted except where
1t appears to be specmlly reqmred

The shaft-47 carries a fixed pinion 5-0 Whlch

‘meshes with a stud-supported gear 51 that
communicates motion to the shaft 52 of . the
printing -roller 16, as through a pinion 53,

fixed tothe shaft52. The roller 15, suspended

75

30

by 1its axle 54, derives motion, as has been

specified; thr ouc:f‘h peripheral pressure against
the pr 1nt1n0‘-roller 16, actual contact between
the rollers 15 and 16 being prevented by the
intervention of the warp and backing-cloth.
‘Between the -pinion 50 and the pulley 48
there is fixed to the shaft a sprocket-wheel 55,

which,as by asprocket-chain 56, commumcates |

motion to & sprocket-wheel 57 upon a trans-

wheels 59 and 60, communicates motion to
sprocket-chains 61 and 62. The former drives
sprocket-wheel 63, (see Figs. I and II )
Whlch is geared, as by a, sprocket chain 64 and
suitable mtermeshmﬂ' wheels, to the shaft 65
of a feed-roller 66. 68 indicates a ‘pinion
upon the shatft 65, Whlch as by a 011&111 69,
drives a wheel 70 upon a shaft 7 1, a pinion 7 )

QO

-verse shaft 58, which in turn, as by sprocket-

95

LI0OQ

on which communicates motlon through a

chain 74 to a sprocket 75 upon the shaft 76 of
the drying-roller 37.
cates motion from a wheel 79 upon the shaft
76 to a wheel 80, that drives a gear 90, mesh-

A chain 78 communi-

105

ing with a gear 91 upon the shaft 26 of the -

drymo'-cylmder 25. |

The sprocket-chain 62, meshmg W1th a
wheel 95 upon the shaft 96, commumca,tes mo-
tion through a pair of sprocket-—wheels 97 and

11O

98 to chains 99 and 100, respectively. The

chain 100 is operatwelv connected with the
driving mechanism of the sizing-machine 7,
as dla,o‘mmmatmally indicated. The chain 99
drives a shaft 101, which in turn through

II5

suitable belt and pulley connections drives the ,

rollers 32 and 33 and the take-up roll 34 at the
required uniform rate of speed.
"The driving mechanism of the apparatus

as above descrlbed has each of its several parts

so timed as to communicate with every rotat-
ing member adapted to impart motion to the

warp and backing-cloth when they are united
and when they are separated from each other
at a uniform rate of speed, so that there isno-
i where exerted upon either the warp or the

backing-cloth either an acceleration, weight,
or drag which tends in the least to disturb the

relations of the threads in the warp or of the

120
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figures of the design after they are printed
upon the warp.

The details of the condensing-reed 5 and its
means of operation for effecting the condens-

ing function are illustrated in detail in Figs.
111 to VI, inclusive, of the drawings. Refer-

ring thereto, the reed 5 1s mounted in a frame

105, longitudinally movable, as by means of
an  endless screw 106, mounted in the head
107 of a supporting-bar 108. The frame 105
1s secured, as by terminally-threaded studs

109, which, working in longitudinal slots pro-

vided for them, respectively, in the bar 108,
are provided underneath the bar, respectively,
with wing-nuts 110, by which when the po-
sition of the frame 105 is adjusted with re-
pect to the bar through manipulation of the

scerew 106 the frame may be securely fixed in

place.:
The bar 108 is provided near its opposite
extremities with swivel-eyelets 111, through

- which pass the 'respective side bars 112 of a

30

35

supporting-frame.
parallel and the eyelets 111 being free to turn,
1t 1s obvious that the reed in its frame 105
may be within certain limits brought to any
required angle, as will appear upon compari-

son of Figs. I and IV. HEach of the eyelets
is secured to the supporting-bar 108, as by a

stud-bolt 113, which carries upon its thread-

ed extremity a wing-nut 114. By this means
whenever the position of the reed is fixed it

may be secured in that position by turning

the nut 114 and drawing the eyelets 111 fix-
edly against the bottom of the bar 108. The
operatlon of the reed 5 as a condenser is ac-

complished by setting it in a position oblique
to the side bars 112. When the reed is at

right angles to the side bars, the extreme lat-

The side bars 112 belno'-

750,518

eral threads 115 and 116 of a warp are at their 40

extreme limit of separation. If the reed be
moved to an oblique position, the threads 115

and 116 will be drawn somewhat closer to-
gether and the spaces between all of the in-
ter mediate threads will be correspondingly
and distributively lessened. It is obvious,

‘therefore, that within the limits of adjustment

of the reed the width of a warp passing

through 1its dents may be varied at will and

without interrupting the operation of the ap-
paratus. By this means the number of warp-

50

threads presented to a given surface of the

printing-roll may be readﬂy varied for the
purpose Speclﬁed |

The operation of the apparatus as a whole
having been described in the specification of
1ts’ functions and mechanical structure and
the operation of the condensmof'-reed having
been pointed out more in deta,ll further de-
scription of the 0perat10n to one skﬂled 1n the
art appears to be unnecessary.

‘What we claim 15—

The method of treating warps herein de-
seribed, which consists in communicating to
a warp motion at a uniform rate of speed from
beam to beam, moistening, printing and dry-
Ing the same, and 1n varying at will the pres-
entation of the warp to the printing - roller,
by condensing or expanding the spaces be-
tween the warp-threads comprising the warp.

In testimony of all which we have hereunto
subscribed our names.

GEORGE H. WINSLOW.
CHARLES W. DENNETT.

Witnesses:
ArLseErT C. PAINE,
JAMES RUSSETT.
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