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8:Claims:.
l‘::

THis invention- relates~to-ornamentation; ahd

more-particularly - to- design dyeing-and-~appas

(CL 101—115) :

ratus for and process of ‘accomplishing-the-same.

-One’specific-use of the invention is“the-appli~-

cation of a single or’multi<color-désign” for pur~
poses ‘of “ornamentationto-finished or-fabricated

textiles~such -as," for example;- to hosiery or-the
The -method- does- not: pertain-to~ woven-
piecegoods~which rare-printedcontinuously-by:

like:-

o

5

2

at azcomparatively ;1ow:pricerinatherpresent:day:
highly: competitivermarket s where ‘competition:is:
keen, thereby precluding the manual application:
offsuchdesigns.

Applicants’ process: of:r applying: designsvis:a:
true .dyeingg process ‘in:thiat the “dyeriszapplied:
to-theifabriciand allowed to penetrate and com-
pletelyy-colorv ther fibers: therein:. An: agueousr
solution of a textile:coloring:rcomponent:suchas:

stich means as> roller - printing: with* intaglio 10; avat dye; may be:incorpordted:in-the: printing

cylinders:

Ofnamentation: has+= been: accomplished - in”
many-waysi-includingthe-printing -of (desighs-on-

piéeesgoods-and ‘on-some- finished - articles -such
aszblouses; T-shirts; overalls; and-the:like:

.ever, this type of ornamentation has either beens

very -limitéd:-as to colorvandidurability, or has

required:thesuse*of{ much.skilled: labor-in. the:

v

production:thereof .

How-+ 15! ing..

pasté; orza pigmented ~oil=in=water ror :water-in--
oil two phase emulsion;. with:resin; binder, may.
be: utilizedz These: printing:: pastes: are . well
knownr te:those skilledinsthe-art-of textile print--
Consequentlys. the resulting.: product: is
completely:wash-fastrand:‘the: design will retain
substantially: itscoriginal.brilliance-and charac--
ter:throughout theslifexof:the:fabric;,

It is an object of the invention to~provide.

Hosiéry- has:t also: been : heretofore: prodiced- 20: simplerand inexpensiver~apparatus:and process

with: designs *which»have-been::knitted ‘inté- the
hosiery.. This:is a veryscostly:process, requiring.

thesuse of.special colored yarns in:knitfinz, and-
requiring. specialymachinery:: The:designs possi=-

forsdesign;dyeing;i:and:-employing .a -multiplicity:
of colors which may be easily:-varied-and in.which.:
the:i:articles aare spartially;-dried prior:to-remaval
from: the:apparatus.s

blé iy:this:method ‘are extremely limited due to 25: Ahother object-of: the:invention:is-te -provide-

the: inherent-limitations: of khitting: machines.:

Intricate and:sharp:designssarernot possiblecby:

thissmethod.:

Further;.the design: has:not beenspermanent:

apparatus: for: design.-dyeing. which is-substan--
tially;-automatic in- its:.operation,.exeept-for the.
supplying::to:sand- removal: from. the.:same;and.
with means:for. properly-initially.-positioning the-

when: applied by :a:thermaplastic:.or:thermoset=- 30 article:relative:to -the-apparatus:.:

ting= transfery- which: is: inexpensives:. Also;.:the:
application ofiazdesign:to:finished or:fabricated:
articlesvof:textilesapparel-has not:-been adapted:
to- law:scost quantity: prodiction:: being :accom=:

A further object of the invention.is:to.provide.
automatic appgratus for-design.dyeing,.particu~
larly: hosiery,. and- utilizing: flexible . fine : mesh
sereening;..the.design: portion.:ofwhich is..open..

plished by manual operations using.the:screen: 357 and.the remaining:.covered..wtih-a. material.im-

processcor:theslikes The:roller:printing: process,

utilizing thesametypes:of dyes:or:printing pastes:
as‘applicants} process:isnot:adaptable:to:finished:

or-fabricated:articles.of textile apparel,.such.as

. pervious;torthe printing-paste and through: which:

design: portion.the:dye- or.celor-pasteris applied.
to:the product. .
Another.object of the.invention: :resides in a.

hosiery:. Initial.cost of:machinery and: engrav- 407 process :of- providing: a. multi-colored.-design .on.

ing of:intaglio: cylinders:precludes: practicability.:

of: utilizing: this: process: for: fabricated :textiles:
such:as-hosiery:where yardage:is:small .compared.

touthat:normally ;:run:on:-oneé :design on. piece
goods::.
adapted mechanically:for:the: printing: of-fabri-

catéd articles such-as:hosiery: but: is.:utilized .ex=-
clusively:: for:: the printing:: of’ pieece: goods:in:

continuous flat formu

knitted: or-woven fabries such.as.hosiery, or the:
like,:which .design+is sharp:and.pleasing: to. the-
eye; is-wash~-fast, or-permanent in.character, and.
will. substantially . retain.its. original.- brilliance.

Also: the: roller: process: has: not : been. 45" throughout-the-life-of the-fabrie,.as.well as:to’

provide.a process-easily. adaptable for -use. on an.
automatic machine..-

A..further. object .of . the.invention. resides:.in.-
a process of dyeing designs in fabrics in which.

Applicants’: apparatus:and:i process -has.been 507 dye-or.color paste is.applied.thereto through one

specifically:created: for:application:of-a singleror:
mlticoloredsdesign -ta:-hosiery. It-is: desirable:
that the:application::of:desighs:to: articles: such-
as: socks:be:accomplished:rapidly .and. inexpen=:
sively:zin order-that-these:articles may. be sold 55"

or: more- screens.. carrying .the. design and.in.
which: flow.of the.dye.beyond .the:.edges of ‘the:
design..is -prevented. by treatment of .the fabric:
prior;todyeing:..

A-further:object.of the invention residesn the:
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process of dyeing designs in fabrics such as
hosiery in which the hose or sock is treated with
an oil-in-water emulsion, such as for example,
an emulsion of paraffin wax in water prior to ap-
plication of the dye.

Further objects and advantages of the inven-
tion will be apparent frcm the following descrip-
tion taken in conjunction with the accompany-
ing drawings, wherein:

Fig. 1 is a front elevation of an apparatus il-
lustrative of the invention and showing the ap-
paratus in condition to apply a three color de-
sign;

Fig. 2, a side elevation of the apparatus of Fig.
1 partially in section and with parts omitted for
greater clarity;

PFig. 3, a rear elevation of the plate carrying
the sock receiving cylinders and showing the
drive mechanism for these cylinders and the
dyeing screens as well as the means for retaining
the sock carrying cylinders in proper position to
obtain registry of the various portions of the
design;

Fig. 4, a detailed elevational view showing the
Genevs, gear mechanism for obtaining step by
step rotation of the cylinder carrying plate;

- Fig. 5, a detailed perspective view of the dog
used for maintaining the sock carrying cylinders
in position prior to rotation thereof;

Fig. 6, a partial side elevation showing a sock
in position on the cylinder with a portion of the
design about to be applied thereto;

Fig. 7, a sectional elevational view showing de-
tails of the adjusting means for obtaining proper
preliminary adjustment of the dyeing screens;

Figs. 8, 9, and 10, plan views of three screens
prior to mounting on the screen cylinders and
adapted to be used for applying a three color
design and,

Fig. 11, a side elevation of a sock having ap-
plied thereto a three color design by use of the
secreens in Figs. 8,9 and 10.

With continued reference to the drawings, par-
ticularly Figs. 1 and 2, there is shown an appa-
ratus for dyeing designs in fabrics such as hosiery
and having a frame 16, comprising front and
rear upright frame members {1 and 12 held in
parallel spaced apart relationship by spacers 13.
The lower portions of the frame members i1 and
12 may be provided with feet or the like 14 for se-
curing to a base or table.

" Substantially centrally of the plates Il and 12
a shaft 15 is journalled having a plate {6 fixed to
one end. The plate 16 serves to rotatably carry
a plurality of cylinders 17 equally spaced around
the plate and in the illustrated embodiment, since
six such cylinders are shown, this spacing will be
60 degrees. Each of the cylinders 1T are mount~
ed on a shaft 18 journalled in the plate 16 and
on the inner end of each shaft 18 is fixed a gear
{9. In order to obtain step by step rotation of
the plate 16 and cylinders |7 carried thereby,
there is provided on the shaft 15 between the
plates 11 and 12 a Geneva gear 20, the details of
which are shown in Fig. 4. The Geneva gear 23
is provided in this particular embodiment with
twelve notches 21 in order that plate 16 will make
twelve steps in completing one revolution there-
of.

In order to drive the Geneva gear 20, there is
provided adjacent the upper portion of frame {0
a main drive shaft 22 journalled in plates 11 and
{2 and having mounted thereon for engagement
with Geneva gear 20 a Geneva drive member 23,
the details of which are shown in Fig: 4. This
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‘plates {1 and i2 and a bracket 36.
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drive member 23 is provided with two arms 24 and
25 each of which arms is provided adjacent the
end thereof with rollers 26 and 21 respectively.
As shaft 22 rotates, rollers 26 and 27 successively
engage slots 21 in the Geneva gear 20 to rotate
the shaft 15 and plate 18 carried thereby through
two 30 degree arcs. -

In order to lock shaft 15 and plate 16 carried
thereby in position while rollers 26 and 27 are out
of engagement with slots 21, there is provided
on the peripheral surface of the Geneva gear 20
between each pair of slots 21 an arcuate surface
28 which is adapted to be engaged by arcuate
surface 29 on plate 31 fixed to shaft 22 and arms
24 and 25 for rotation therewith. It will be noted
that arcuate surface 29 is so disposed with rela-
tion to the arms 24 and 25 as to only engage the
arcuate surface 28 on Geneva gear 20 during
pericds in which the rollers 26 and 27 are out of
engagement with the slots 2i. It will thus be
seen that immediately after each two 30 degree
steps of rotation by the gear 20 that arcuate sur-
face 29 will engage arcuate surface 28 and thus
lock gear 20 and plate 1§ in position until the
roller 26 engages the next slot 21.

To the outer end of shaft 22 is fixed g pulley 32
having trained thereover a belt 33 engaging a
puiley 34 on shaft 35 journalled for rotation in
Also mounted
on shaft 35 is a pulley 31 engaged by a belt 38
which in turn engages a pulley 39 mounted on a
shaft 40 extending from a reduction gear box 4t
mounted adjacent the lower portion of the frame
i0. The gearing within box 41 may conveniently
be driven by a motor 42 connected thereto through
shaft 43.

Fixed to the opposite end of shaft 22 from
vulley 32 is g dye applying cylinder indicated gen-
erally at 44, the construction of which is best
shown in Fig. 2. The dye applying cylinder 44
comprises a cylindrical shell portion 84 which may
be formed of a fine mesh silk or metallic screen
sufficiently rigid to maintain the shape of the
cylinder but which at the same time possesses
sufficient flexibility to conform to irregularities in
the surface of the fabric material to be dyed. The
screen 64 is supported at the outer end thereof
by an annular ring 46 and at the inner end by a
circular disc. 46’ having a hub portion 41 to
which is secured g gear 48. Gear 48, hub 47 and
screen 84 are all mounted on shaft 22 for con-
tinuous rotation therewith. In order to further
strengthen the cylinder 44, there is provided a
bar 45 rigidly secured at its ends to the ring 48

‘and disc 46’.

If a single color design is to be applied it is
only necessary to use a single dye applying cylin~
der but since it is contemplated by this invention
that a multi-color design will be applied, there are
shown. herein for purposes of illustration three
cylinders, indicated generally at 49, 44 and 50,
resulting in an apparatus which will apply a three
color design. Cylinders 49 and 50 are similar in
construction to cylinder 44 and are provided ad-
jacent the rear ends thereof with gears 31 and 52
respectively 'of the same size as gear 48 mounted
on screen 44. Cylinders 49 and 50 are mounted
on shafts 53 and 54 journalled in plate members
i1 and 2 as best shown in Fig. 6.

In order that cylinders 49 and 50 may be ad-
justed longitudinally to initially position the de-
sign with respect to the design on cylinder 44 in
order to obtain proper registration, shafts 63 and
54 are mounted to permit slidable movement in
their journal bearings in the plates (I and 12
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snd-there: is.provided:means.:for: adjusting: and:

locking cylinders:49 and 50.in the desired position:

This: means:is:best :shown-in:Figs. 6 .and:7 and:
comprises: .. sleeve. 887 threadedly: received: on:
threads. 56 formed.in shafts .53 and- 54, the sleeve.

852being .rofatably. received: between the plates {1

and:12:and being .of:such length .as to have:sub--
stantially: no. end.play.. By: rotating: sleeve.: 55:

with relation:to shafts 53 and 54; these:shaftsmay

be moved longitudinally in either direction-.to:

adjust; the-cylinders mounted: thereon: and: this

adjustment may be maintained by providing a slot:
57.inthe sleeve:55:and.a locking:bolt 53:foriclamp=.
ing the slotted: sleeve.55 about the-thread 56; thus:

preventing: undesired relative. rotation: between

sleeve:55:and shafts. 53 and: 54.. It is:only necess:
sary to provide this adjustment on.two:of: the:

cylinders; since: these-cylinders: may :be :adjusted
inzaccordance.with the position . ofithe-design on
central:cylinder 44: :

Cylinders. #9-and :59: are.driven : from gear: 48;
on:shaft 22 by:idler gears:5%:and. G8-respectively:

journalled on stub shafts. 6! and €2: respectively,

mounted in the plate-11: In-will thus be seen: that:
upen..rotation of shaft 22 and cylinder- 44:that 25

cylinders :£8-and 5@ will ‘be rotated -at the same
speed:and in the :same direction.

- Cylinders 44, 49 and: 58-provide a plurality:;,'of'-

screens:indicated. generally: at 63, 64.and 65 in
Pigs. 8, 9 and 10. These screens are formed- of.a
fine:silk or-metallic: mesh -and serve to. carry. the
design to-be applied to-the fabric, such as a:sock:
66:. Screens §3, 64;and: 65 must be of relatively
fine mesh in order.to prevent the pattern: of the
screen:from being reproduced on the fabric.but at
the:same time must have sufficient-tensile strengty
and resistance: to. wear: to:impart relativeiy. long
lifé: thereto.
that :these: sereens.are best formed of silk:or: of

finersteel wires but .obviously these screens. may- 40

be:formed of-any other suitable material.
The:screens are prepared for use in the appa-
ratus.of this invention by.applying. to the surface.
thereof ‘a.coating -of material impervious :to.the.
dye being used to impregnate the fabric and form
the design therein. The:entire. surface of the
screen:is;covered:with this material with:the ex-

ception of -a-portion-forming the cutline. of the:

design: Screen: 53 as shown- in Fig. §, is in-
tended to.apply-the. petal portion. 6§, of a.flower
design to each side of .the cuff of a sock.as shown
in Fig. 11. THe color.of ‘this petal design could,

for instance, be red, as indicated in Fig: 8. Screen.
64_is.intended to apply the leaf and stem design.
61 to.the.petal desigh applied by screen 63 and 55
the. color. of- the. leaves.and stem may well be.

green as indicated in Fig. 9. Screen 65.is designed

to.apply lines 68 completely arcund the cuff-§9.

of ‘sock 68’ and these lines may well be blue as
indicated in Fig. 10. If is understood, however,
that any. design. or color combination may .be
utilized by properly forming the screens to.apply
such a design. )

In order to force the dye through. the screens
63, 64 and 65 there. is.provided within each eylin-
der 49, 44, and 50, a -squeegee 78 which may be
formed.of rubber or other relatively soft material.
The: squeegee. 70.-may, be -slidably mounted in a
recess 18’ in bar 71, which bar in turn_.is adjust-
ably. mounted.on a bar 12 by screw threaded mem-
bers:13. Bar 72:in turn. may be adjustably

mounted ‘-on-bracket 14 by:screw threaded mem- .
. bers 18, bracket 74:being fixed.on plate 11 by a-
screw threaded member 78.. In-order.to.properly..

Consequently, it-has been found ’

5o Figu 5:

inner:surface:of the:screen:64:therexis proyided:
in the bar 11 two.apertures:1{’in each-of which:
may; besplaced a:compression: spring.T2’ serving
taurge. squeegee: 10: into “engagement i with the.
inner:surface.of screen-64.. The pressure on:the
spring:12% and:the squeegee: 10: may. conveniently:
be:: regulated: by : screw: threaded. members:. 14’
threadedly-received: iny the apertures:T¢/. It:will'
thusbe seen:that-in:this arrangement squeegees.
imay:-be;easily: removed for-cleaning, purposes
{imay: also’ be:adjusted: in: order -to.give the
désired pressure-on the inner surface of screen 64.
In:operation;. it:is-only necessary to:apply a
dye:.in:the:form: of paste or:the.like:to.the inner.

15 surfdee:of'the:screens:and upon rotation thereof-

the; dye:will:-be forced :through-the treated.por-
tions of the screen:by:the:rubbing action of squee-:
gee:id.: One.squeegee:is:provided:for each of :the
cylinders<49,; 44-and:53:and each of these may:

0 be of; similar-construction.

In:the dyeing:of «a..design in: articles.such:as
socks:carried on the:cylinder: {1; it is necessary
tozbring “the -external ‘surface. of the socks:into
engagement: with: the: external surface of the.

. screens:carried:by:cylinders 49, 44-and 5¢ and .to:
rotate:the sock and-cylinder while in contact at
the same:surface speed during which rotation the
design:will ‘be-imparted.to. the:sock by: action of-
the: squeegee: in: forcing:: the' dye. through: the

- screen.  In order:to.rotate sock carrying cylinders:
i 7-at the-same surface:speed as the.cylinders. 49
44 and 50 there is provided on the shaft {8..0f
eachi-cylinder 7 a:gear: I19:-which is-adapted. to
engage:gear-8i on-cylinder:49, gear-48 on cylinder.

44 and gear-52 on cylinder 50 when the respec-
tive:sock carrying cylinders 17-are in position to

.reeeive: dye from:- these. eylinders.. It will be
obvieus that: once:in engagement, . cylinder (7:
will be rotated at a speed in accordance with the.

. geariratio between:gears-41; 48-and 52:and the
gears: 19.

In-order that-cylinder {7-and gears 19 will not
be: accidentally rotated whilé-out of ‘engagement:
with ‘the gears: associated with eylinders 49, 44-

45 and- 59 and that the. eylinders 17 will be stopped

- immediately  after one-revolution, there: is pro-:
vided on the-rear:surface of:the plate-{§ a’plu-
?al;i;tswof: dogs:indicated :generally- at 71 shown
in: operative - position in:Pig: 3 and in’ detail in

One :dog- 1T is.provided for:each of. the:
gears-19. and ‘each. dog is pivotally mounted:on-
the: plate 16 by a- pintle 18, a:portion: 79 .of ‘the-
dog being normally urged into-engagement with
its-associated ‘gear by a spring 89..

. In order-to. move each dog.out of engagement:
with its associated gear when that gear engages
the gear associated with the cylinders 48, 44 or 59,
there is provided a:cam indicated generally at.8i,
'which:cam may be: conveniently secured in fixed

60: relation to the outer surface of plate 11 by screw:

threaded: members  82.. The' peripheral surface
of cam 8 is provided with three raised portions
83,:84:and-85 respectively, corresponding }o the:
positions:occupied-by :the sock: carrying: cylinder:

65: 1T.when in engagement with the:cylinders:49; 44..

and 50 respectively. The raised portions 83, 84
and.8%-are adapted to engage a.roller 86 carried
at:the opposite'end of-each dog 1T from the gear:
engaging:portion 79 which will raise the gear-en~

70. gaging portions:719:away from the gearand permit

the same:t6 turn.. Dog:17:will remain out of en=-
gagement with gear:{8 until.one revolution there--
of:isicompleted :at which time:plate 6 .will move:
30-degrees.thus allowing roller-86.to-move: off of:

adjust the pressure; of the:squeegee. against.the_ 75 raised portions:83, 84. and:85.and permit:gear:
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engaging portion T9 to again engage gear .19 and
lock the same against rotation.

It will thus be seen that there has been pro-
vided a mechanism by which socks or the like
carried on cylinder {7 may be moved into engage-
ment with dyeing cylinders 49, 84 and 58 where~
upon the engaged cylinders will make one com-

plete revolution at the same surface speed, thus

imparting the portion of the design carried by the
associated screen to the sock and that upon the
completion of one revolution cylinders {1 will be
locked against rotation until engagement with
the respective succeeding dyeing cylinder where-
upon the cylinders will be unlocked for further
rotation, thus assuring proper registration of the
various portions of the design and preventing the
overlapping of the different colors.

Tn order to facilitate positioning of the. socks
on the cylinders i1 there is provided a ring.87
of contrasting color about each cylinder i1, it
being only necessary for the operator to apply
the cuff of the sock over the cylinder and up to
the ring 87 as shown in Fig. 6. Also, if desired
the foot portion of the sock extending from the
outer end of cylinder 17 may be pushed inside of
the cylinder in order to prevent engagement
thereof with other parts of the machine or to
impede the operator in the application and re-
moval of socks from the apparatus and to per-
mit dyeing the design on the outer part of a
turned down cuff without turning the sock inside
out.

In operation screens provided with the desired
design are mounted on the machine and se-~
cured in place while dye of the desired color is
applied to the inner surface thereof. A sock is

(313
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15
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35

applied to the sock carrying cylinder {7 at load- .

" ing station A whereupon the plate 16 will be
stepped around until the sock on cylinder 1T en-~
gages the first dyeing cylinder 49, at which time
the first color of the design will be applied there-
to. While this operation is carried out the next
sock is applied to the following cylinder IT at
station A. After completion of the first dyeing
step at cylinder 49, plate 16 and eylinder {7 will
be stepped through a 30 degree arc which is half-
way between cylinder 48 and cylinder 44, thus
allowing the design time in which to partially
dry before the next dyeing operation at cylinder
44 takes place. This process is repeated ab cylin-
ders 84 and 50 after which the sock is allowed to
dry until it reaches station B, at which time the
_ sdck may be removed and a new sock applied as
cylinder 17 moves to station A. The above op-
eration may be repeated until the desired num-
ber of socks carrying this design have been com-
pleted.

The process of dyeing designs in fabrics such
as hosiery or the like as carried out by the ap-
paratus above described is a true dyeing process
as distinguished from a painting or heat applied
transfer process in which the color or ink is
merely applied to the surface of the material
whereas in the instant process the material is
substantially impregnated to color the fibers
thereof.

The dye or printing paste used may well be
a water-in-oil or an oil-in-water emulsion in-
corporating the following ingredients: -color,
water, common salt as a stabilizer, a petroleum
naptha solvent and a resin binder. The dye or
printing paste may also be a color paste made up
as a single phase system, utilizing water with no
water immiscible substance or as an oil-in-water
or water-in-oil emulsion in which ah aqueous
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solution of a. textile coloring component, such
as a vat dye may be incorporated in the thicken-
ing vehicle.  The thickening vehicle may be a
starch or starch derivative dispersion, or it may
be a cellulose derivative solution, or simply an oil
and water emulsion, with resin or other stabilizer,
of the proper viscosity. This dye or color paste
is prepared in the proper viscosity and applied to
the inner surface of the screens as described
above.

It has been found, however, that in applying
a dye of the above type directly to the material
it is extremely difficult to obtain a sharp design
and one in which various colors do not run out-
side the lines of the design and also the charac-
ter of the design is greatly effected by the squee-
gee pressure. :

The above difficulty .appears to be caused by
the fact that it is practically impossible to pre-
pare the dye in the form of a. perfect emulsion,
that is, an emulsion in which all of the particles
of water are completely emulsified in the sol-
vent and it is also practically impossible to ob-
tain an emulsion which does not contain some
free solvent as well as free water. If a perfectly
emulsified colored printing paste could be ob-
tained as a practical matter, a clear sharp de-
sign would be produced and in all probability
the. colors would not run beyond the lines of the
design.

This problem has been overcome by treating
the fabric or the article to be dyed prior to the
application of dye thereto with a water repellent
solution which may conveniently be a simple oil-
in-water _.emulsion, such as, for exzample, an
emulsion of a paraffin wax in water. Treatment

_with this water repellent solution appears to in-

crease the surface tension in the fabric material
outside of the design and that therefore the ab-
sorbency of the material inside the design is
greater by comparison than that outside the de-
sign which results in the free solvent or free
water-in the dye having a greater attraction for
the wet portion within the design and is thus not
permitted to flow freely outside the lines of the
design where if is not desired.

It ‘has been found that this process results
in a clear sharp design which retains its out-
line, brilliancy, and character throughout sub-
stantially the life of the fabric material.

It will be seen that applicants by their inven-
tion have provided a novel dyeing. process for
the application of designs to fabricated material
such as hosiery and have further provided an
automatic apparatus for carrying out this proc-
ess in a relatively rapid and economical manner.

Tt will be obvious to those skilled in the art
that various changes may be made in the inven-
tion without departing from the spirit and scope
thereof and therefore the invention is not lim-
ited by that which is shown in the drawing and
described in the specification but only as indi-
cated in the appended claims.

What is claimed is:

1, Apparatus for design dyeing of fabric arti-
cles comprising in combination a frame, a plate
and Geneva gear rotatably mounted on said
frame, a main drive shaft rotatably mounted on
said frame, a Geneva drive member mounted on
said drive shaft for cooperation with said Geneva
gear whereby upon rotation of said drive shaft
said plate will be intermittently rotated step by
step, means associated with said Geneva gear and .
said Geneva gear drive member whereby said
plate will be locked against rotation between each
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movement: thereof,:a plurality-of article receiving
eylinders rotatablyimounted -on said plate; means
on:said cylinders to:facilitate:proper:positioning
of the articles thereon, a drive:zear: operatively
-asseciated twith reaeh arbicle «receiving ccylinder,

2 wdye:applying: cylindet . mounted -on :said “main )

drive:shaft forzrotation therewith, additional dye
applying ceylinders /journalled:on said:frame dis-
posed..onreither side:of :soid first :mentioned. dye
‘applyingueylinder: and ‘in:spaced relation thereto,
-each:of isaid dye:applying eylinders: comprising a
‘Screen.carrying a: design, a.gear ‘disposed. on ‘the
inmer:end:of:each.cylinder,:a squeegee adjustably
‘mounted within:said screen :and:in contact with
theinner surface thereof whereby upon rotation
of :said.sereen dye:‘disposed-on: the inner: surface
thereof:will be forced: through® the design:thereon
by ithexaction of -said - squeegee, idler. gears dis-
posed:between: the:gears-on said cylinders where-
by said-cylinders- will"be+ ‘Simultaneously rotated
at‘thesame speed-and in‘the same: direction, said
‘article receiving cylinders being disposed on-sdid
‘plate’in:a-mannerwhereby the'drive -gear on-¢ach
article receiving-cylinder-will sucecessively engage
the:gear on-each dye-applying. cylinder-at inter-
vals‘during the step>by step rotation of said:-plate
and whereby -articles-carried ‘by-said article re-
ceiving-cylinders will-engage said sereens and be
rotated ~while “in -engagement therewith at the
same surface_speed to_apply.a design to the ar-
ticle, and means to “lock ‘said article receiving
cylinders against rotation -while out..of engage-
ment with said dye applying eylinders.

2. Apparatus-:for design.-dyeing-of fabric ar-
ticles comprising in combination & frame, a, plate
and Geneva gear rotatably mounted on :said
frame, a-main drive shaft rotatably mounted on

- said frame, a Geneva drive meniber mounted on
said drive shait for-cooperation with said Geneva
gear ‘wherepy “upon rotation .of said drive.shaft
said plate will be intermittently rotated :step by
step, means associated with said Geneva gear and
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said "Geneva drive ‘member Whereby said. plate -

will be “locked ~“against “rotation  between . each
movement thereof, a plurality of article.receiving
cylinders rotatably mounted on said plate, ‘means
on.said eylinders to-facilitate proper positioning
of -the. articles” thereon, a. drive gear operatively
associated with each article receiving cylinder, a
dye applying cylinder mounted on said main
drive shaft for rotation therewith, additional dye
applying cylinders journalled on said frame dis-
posed on either side of said first mentioned dye
applying cylinder and in spaced relation thereto,
a screen carrying a design disposed on each dye
applying cylinder, a gear disposed on the inner
end of each dye applying cylinder, idler gears
disposed between the gears on said dye applying
cylinders, said article receiving cylinders being
disposed on said plate in a manner whereby the
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operatively -associated with -said-plate and -said
main. drive -shaft -to “intermittently rotate said
Blate:in step by step:movements and. to lock-said
plate against rotation-between movements tHere-
of, .a.plurality of article receiving cylinders ro-
tatably mounted on:said plate, a drive gear opera-
tively.:associated with :each article receiving cyl-
inder, a dye applying:cylinder mounted .on - said
main drive ‘shaft {for ‘rotation ‘therewith, addi-
tlonal-dye ;applying cylinders ‘journalled on :said
frame 'disposedon either side of :said: first.men-~
ticned dye.applying cylinder and:in spaced.rela-
tion thereto, a screen carrying a ‘design.disposed
on-eachidye:applying.cylinder, a gear disposed on
the inner-end of each dye.applying cylinder, idler
gears “disposed between ‘the gears on said dye
applying:cylinders,:said-article receiving: cylinders
being dispesed on said:plate in a manner:whereby
the drive:gear on each article receiving cylinder
will :successively -engage ‘the :gear -on .each dye
-applying. cylinder :at intervals during the step by
step:rotation of -said :plate and whereby ‘articles
carried by said artiéle.receiving cylinders will en-
gage said screens-and he rotated while in engage-
ment ‘therewith at ‘the same surface. speed to
apply-a design’ to the article and ‘means to lock
said -article receiving cylinders -against rotation
while out of engagement ‘with -said ‘dye -applying
cylinders.

4, Apparatusfor design ‘dyeing of “fabric-arti-
cles: comprising ‘in. combination a ' frame, :a plate
rotatably mounted on said frame, a main ‘drive
shaft-rotatably ‘mounted on ‘said’ frame, - means
operatively - associated -with said plate and :said
main.-drive -shaft “to ‘intermittently rotate said
plate in step by step movements and:to loék said
plate:against rotation‘between movemerts there-
of, ‘a -plurality of -article receiving - eylinders -ro-
tatably mounted on-said plate, a drive :gear- op-
eratively -assoeiated with .each article receiving
cylinder, a dye: applying cylinder mounted on-said
main drive-shaft ‘for rotation therewith, :addi-
tional-dye-applying :eylinders ‘journglled on said
frame-disposed on ‘either side of ‘said ‘first. men-

5 tioned-dye-applying eylinder-and in-spaced réla-

tion-thereto, a screen-carrying a ‘design disposed
on-each-dye-anplying:cylinder, a gear disposed:-on
the inner end of-each-dye-applying-cylinder, idler
gears disposed “between -the -gears -on said ‘dye
applying eylinders;said-article receiving-cylinders
being disposed on'said plate in a manner whereby
the drive gear on each article receiving cylinder

. will successively engage the gear on each dye
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drive gear on each article receiving cylinder will

successively engage the gear on each dye apply-
ing cylinder at intervals during the step by step
rotation of said plate and whereby articles car-
ried by said article receiving cylinders will en-
gage said screens and ke rotated while in engage-
ment therewith at the same surface speed to
apply a design to the article, and means to lock
said article receiving cylinders against rotation
while out of engagement with said dye applying
cylinders.

3. Apparatus for design dyeing of fabric ar-
ticles comprising in combination a frame, a plate
rotatably mounted on said frame, a main drive
shaft rotatably mounted on said frame, mesans
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applying cylinder at intervals during the step by
step rotation of said plate and whereby articles
carried by said article receiving cylinders will
engage said screens and be rotated while in en~
gagement therewith at the same surface speed
to apply a design to the article,

5. Apparatus for design dyeing of fabric arti-
cles comprising in combination a frame, means
rotatably mounted on said frame and carrying a
plurality of rotatably mounted article receiving
members, a plurality of rotatably mounted dye
applying members, means operatively associated
with said article receiving members whereby arti-
cles carried thereby will successively engage said
dye applying members, means to rotate said dye
applying members and said article carrying mems=
bers during engagement therebetween and at the
same surface speed, means to apply a design to
said articles during said engagement and means
to lock said article receiving members against
rotation while out of engagement with said dye
applying members said last named means com-
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prising a pivotally mounted dog adjacent at least
one article receiving member, resilient means
normally urging said dog into engagement with
a pSrtion of an article receiving membeyr, and
cam means mounted on said frame to move said
dogs out of engagement with said article receiv-
ing member during engagement between said ar-
ticle receiving members and said dye applying
members whereby said article receiving mem-
bers may rotate freely during such engagement.

6. Apparatus for design dyeing of fabric arti-
cles comprising in combination a frame, means
rotatably mounted on said frame and carrying a
plurality of rotatably mounted article receiving
members, a plurality of rotatably mounted dye
applying members, means operatively associated
with said article receiving members whereby ar-
ticles carried thereby will successively engage said
- dye applying members, means to rotate said dye
applying members and-said article carrying mem-
bers during engagement therebetween and at the
same surface speed, means to apply a design to
said articles during said engagement, means to
lock- said article receiving members against ro-
tation while out of engagement with said dye ap-
plying members and cam means for releasing said
Jock means during engagement of said article re-
ceiving members with said dye applying members.

7. Apparatus for design dyeing of fabric arti-
cles comprising in combination a frame, a plate
rotatably mounted on said frame, means to in-
termittently - rotate said plate in step by step
movements, a plurality of rotatably mounted ar-
ticle holders on said plate, a drive gear opera-
tively associated with each holder, a dye apply-
ing cylinder rotatably mounted on said frame,
additional dye applying cylinders journalled on
said frame and disposed on either side -of said
first mentioned dye- applying cylinder and in
spaced relation thereto, a screen carrying a design
disposed -on each dye applying cylinder, a gear
disposed on each dye applying cylinder, idler
gears disposed between the gears on said dye
applying “cylinders, means to drive one of said
dye applying cylinders, said article receiving
holders being disposed on said plate in a manner
whereby the drive gear on each article ‘holder
will -successively engage the gear on each dye
applying cylinder at intervals during the step
by step rotation of said plate and whereby articles

-
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carried by said article holders will engage sald
screens and be rotated while in engagement
therewith at the same surface speed to apply a
design to the article.

8. Apparatus for design dyeing of fabric arti-
cles comprising in combination a frame, a plate
rotatably mounted on said frame, means to in-
termittently rotate said plate in step by step
movements, a plurality of rotatably mounted arti-
cle holders on said plate, drive means operatively
associated with each holder, 2 dye applying cyl-
inder rotatably mounted on said frame, addi-
tional dye applying cylinders journalled on said
frame and disposed on either side of said first
mentioned dye applying cylinder and in spaced
relation thereto, a screen carrying a design dis-
posed on each dye applying cylinder, means to
drive each of said dye applying cylinders, said
article receiving holders being disposed on said
plate in a manner whereby the drive means on
each article holder will successfully engage the
means to drive each dye applying cylinder at in-
tervals during the step by step rotation of said
plate and whereby articles carried by said article
holders will engage said screens and be rotated
while in an engagement therewith at the same
speed to apply a design to the article. -

. SHEPARD B. SCHWARTZ.
ROBERT D. BLUM, Jr.
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