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This invention relates to the finishing of sively to different stations at which the
knitted articles after they have been manu- stockings are singed, wetted out,.dyed, sub-
factured, that is, knitted and otherwise com- jected to a scroupe bath, dried, shaped, and
pleted in so far as their tabric structure is finally delivered to an inspection station and

5 concerned. By “finishing” I refer to opera- unloaded. This method, the several steps of 80
tions and processes which follow the manu- which will be explained more fully herein
facturing operations and are performed in after, makes possible and my invention pro-
bleaching, mercerizing, dyeing, etc., and vides as one of its objects, combining into a
which may consist in developing, singeing, single machine, devices for performing in &

10 dyeing, drying, pressing and the like. By new and better way certain operations which 65
“iknitted articles” I mean fabric articles, heretofore were performed by independent
cither kritted or woven, and especially machines. The many advantages of this
hosiery. While the present invention is ap- method will be apparent to those skilled in
plicable to the finishing of various knitted this art when it is considered that under the

15 articles it is intended primarily for finish- prior ractice the machines for performing 70
ing stockings, especially those of a high the different operations were segregated, due
grade and texture which require a fine de- to_the nature of their construction and oper-
gree of finish. ' » ation, making it necessary to handle and

One of the purposes of my invention is to truck the stockings between each operation.

20 provide a new method of and apparatus for This practice also imposed a comparatively 75
finishing knitted articles, whereby to mate- high labor and operating -cost and, more-
rially lower the cost of production of such over, made it necessary to allow for each
articles and at the same time obtain greater batch or lot of stockings a comparatively
uniformity and fineness of finish in the re- large surplus number of stockings in order

3 sultant preduct. to prevent delay due to losses occasioned by 80

In furtherance of the foregoing my inven- imperfections and roughing. the stockings
tion contemplates broadly, certain new during certain operations, and for other
methods, principles and apparatus so coor- reasons well known in this art. It also re
dinated as to perform in a single machine quired matching the stockings as to shades

70 the many operations required in finishing and length. These limitations imposed a 85
stockings or other knitted articles, and doing considerable amount of time so that in some
in a comparatively short time, in fact a- hosiery mills it required several weeks or
matter of minutes, what heretofore required more for the passage of a stocking through
in the .commercial finishing of stockings the mill for finishing. According to my in-

35 in large quantities, many days from the time vention practically all of the operations are 90
the stockings entered a stock room where performed on a stocking while it is on a
the lots were made up preparatory to enter- board or form and by employing an endless
ing upon the finishing operations until the carrier for moving the boarded stockings
finished articles reached the shipping room. from station to station and novel devices for

10 This method consists, generally stated, in performing the several processing or finish- 95
completely finishing the knitted articles by ing operations. Thus the many manual
2 series of operations performed in succes- operations heretofore required are elimi-
¢ion or progressively bv coordinated devices. nated. a uniform product is obtained and the
These operations are all performed on each time for finishing is reduced to a matter of

5 knitted article while it is boarded, that is, minutes. ‘ 100
carried or held on a board or form which is My invention .also contemplates the pro-
preferably flat and shaped to conform sub- vision of an improved method of performing
stantially to the shape of the article and to certain of the processes in which the stock-

hold the fabric extended to permanent di- ings are subjected to liquid solutions, con-

30 mensions. More particularly the method sisting: in spraying such solutions onto the 105
consists, but not necessarily, in boarding the boarded stockings as will be explained more
stockings or other articles at a londing sta- fully hereinafter. This is especially desir-
ticn, carrying the boarded stockings at uni- able and advantageous in applying the dye
form!ly spaced intervals by means of an end- solution and in this regard the manner in

less continuously traveling carrier succes- which the dye is sprayed onto the stockings 110
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and the time elements involved are impor-
tant factors in the practical application of
my invention. )

Still another object is to provide ap-
paratus for performing ihese methods; and
while this apparatus embodies certain
principles of operation and construction
which are very desirable and advantageous,
nevertheless it should be understood that my
invention in its broader aspects is not
limited to the use of the apparatus dis-
closed herein nor to the mode of operation
disclosed. ‘

Other objects and attendant advantages
will be appreciated by those skilled in this
art as the invention becomes better under-
stood by reference to the following descrip-
tion when considered in connection with the
accompanying drawings, in which—

Figure 1 is a side elevation, diagrammatic,
of one half the length of a machine embody-
ing my invention, showing the loading and
unloading end:

Fig. 2 1s a similar view of the other half
of the machine;

Fig. 3 is a diagrammatic view illustrat-
ing the air circulating system;

Figs. 4, 5 and 6 are diagrammatic views
illustrating the different stations at which
the stockings are subjected to processing
operations:

Fig. 7 is an enlarged vertical transverse
section through the machine taken substan-
tially on the line 7—7 of Fig. 1; )

Fig. 8 is a section taken on the line 8—8
of Fig. 7;

Fig. 9 is an enlarged horizontal sectional
view of the carrier return end of the ma-
chine, taken substantially on the line 9—9
of Fig. 10;

Fig. 10 is a vertical section taken sub-
stantially on the line 10—10 of Fig. 9;

Fig. 11 is an_enlarged vertical sectional
view showing in side elevation the air in-
jector end, also referred to hereinafter as
the stocking-exit end, of the drying com-
partment ;

Fig. 12 is a section taken substantially on
the line 12—12 of Fig. 11;

Fig. 13 is a cross-sectional detail showing
the action of one set of the liquid spray-de-
livering nozzles;

Fig. 14 is a face view of one of the spray
nozzles;

Fig. 15 is a section taken on the line
15—15 of Fig. 14;

Fig. 18 is a side elevation of a clamping
device employed with each of the stocking
holding forms; :

Fig. 17 is an end view of said clamping
device;

- Fig. 18 is an enlarged section taken on
the line 18—18 of Fig. 16;

Fig. 19 is a top view of one of the clamp-

ing members removed from the device;

Jength by
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- Fig. 20 is a section taken on the line
20-—-20 of Fig. 16; and

Figs. 21 and 22 are side and end views
rosyectively, of the singeing device,

Before entering into a detailed descrip-
tion of the apparatus herein disclosed I will
de-cribe briefly the method -of finishing
stockings, taking the operations as they are
performed in sequence. At a loading sta-
tion the stockings are boarded, that is, they
are drawn onto boards or forms which are
preferably comparatively flat and shaped
to conform to the shape of the knitted stock-
ing so as to hold the fabric extended. That
is, the stocking is held to permanent dimen.-
sions so that the fabric will be uniformly
presented throughout its area to the action
of the several processing devices. The

-stocking will be drawn onto the form to

Fredetermined length and held. to such

a suitable clamping or holding
device. The stocking forms are attachedl
at uniform intervals to an endless carrier
which in the prasent instance has an upper
and a lower run or flight and is propelled
continuously so that the stocking forms
travel in one direction on the upper run
and in the opposite direction on the lower
run. In this instance the stockings are
boarded at a loading station located at the
end of the upper run. The boarded stock-
ings will be carried from the loading sta-
tion by travel of the carrier to the beginning
of the lower run at which is located a singe-
ing device. This device includes singeing
elements on opposite sides of the forms,
which devices may be either stationary or
caused to move relatively to the forms so
that the heating elements travel across the
flat sides of the stockings at a uniform speed,
according to the nature of the singeing ele-
ments employed. Tt will be here noted that
each stocking form is arranged with its flat
plane paralle] with the travel of the carrjer
so that the knitted fabric at each side of
the board will be at a uniform distance from
the singeing devices, spray nozzles, heat-
ing medium and other mstrumentalities
which may be employed in the different
procezses, with the result that the fabric
of each stocking will be uniformly treated
over its entire surface as will be more fully
described hereinafter. The boarded stock.

" ings will then be carried between opposed

spray nozzles which deliver an alkaline so-
lution, this operation being termed « wetting
out.” The purpose of this is to condition
the fibres =0 as to aid penetration and pre-
cipitation of the dye. The dye is also ap-
plied preferably by means of spray nozzles
positioned in opposed relation so that the
boarded stockings travel between the nozzles,
A series of dye sprays are spaced apart in
the direction of travel so that a time ele-
ment intervenes between each dyeing opera-

70

75

80

85

00

100

103

110

120

130



10

~ preferably, but not necessar

13

20

30

35

40

43

‘ predetermined length and

(]
[

GO

1,623,080

tion. The purpose of this and the advan-
tages of this method of dyeing will be ex-
plained hereinafter. Following this, the
will be carried between lural
_ ys which: deliver & developing
solution, & soap or acid solution or both,
known as “scroupe,” the purpose of which
is to remove surplus dye, fix the dye and
to condition the dyed fabric as is well known
in this art. These 'sprayin{f operations arce
ily, performed in
succession during travel of the boarded
stockings on the Jower run. From here the
stockings will be raised to the beginning of
the upper run. and carried into a drying
compartment which in the present embodi-
ment of my invention extends throughout
the major portion of the upper run. The
drying process also shapes the stockings on
the forms so that the stockings emerge from
the drying compartment finished and ready
for inspection. The stockings will be In-
spected on the forms and will be carried to
an unloading station at which they will be
removed and packed in boxes ready for
shipping. The unloaded forms are then
carried to the loading station and the op-
eration repeated.

The apparatus herein disclosed for per-
forming the method just describad of com-
pletely finiching stockings by progressive
steps or operations performed on the stock-
ings while they are
traveling forms, is merely for purposes of
illustration and other constructions might
be employed with variations in the steps and
operations, although the resent apparatus
embodies certain novel principles which are
desirable and beneficial in the practical ap-
plication of my improvements to finishing
knitted articles such as stockings. The
boards or forms designated generally by 21
are preferably of aluminum, shaped 'to con-
form to the knitted shape of the article or to
any given shape which it is desired the ar-
ticle shall conform to when finished, except
that the form is flat and tapered at its edges
to a sharp but rounded edge so that the
fabric of the stocking is held extended or
taut without appreciable stretching. Each
stocking will be drawn onto the form to a
held at such a
length throughout the operation by 2 suit-
able clamping or holding device which will
be descriged presently. These forms are
suitably attached to an endless carrier des-
ignated generally by 22 which in the pres-
ent instance comprices a pair of roller chains
(Fig. 1) connectod together by cross bars 23
which may serve to carTy the stocking forms.
The carrier chains are trained over sprocket
wheels 24 and 25 horizontally gpaced apart
and supported for rotation on a suitable
freme structure. This provides upper and
Jower carrier runs or flights which are sup-

held on continuously P

ported from end to end by
and 27 respectively (Figs.
case the stocking forms extend outwardly
from the carrier and are spaced apart at uni-
form intervals as indicated by the dotted
line positions jn Figs. 1
ranged in a common lane with the flat
plane of the forms para lel with the line of
travel of the carrier as clearly ‘shown in
Figs. 7 and 8. The purpose of this is to
uniformly present the fabric at each ride of
a form to the action of the singeing device,
sprays and drying agencies, 80 that the ac-
tion and effect of each such instrumentality
and process will be the same on the fibres
throughout the area of the entire fabric of
each stocking. The carrier will be propelled
by suitable mechanism (not shown), prefer-
ably continuously at & constant speed, in a
clockwise direction viewing Figs. 1 and 2.
The frame supporting the endless carrier
is at present composed of structural iron
such as-angle irons and suitable intermedi-
ate connections, braces, side walls and par-
titions which enclose and house the operat-
ing devices and
sages, conduits, compartments, etc. The
frame and housing might obviously be of
any suitable construction best adapted for
the particular conditions at hand and the
size of machine desired. In the instant case
tho machine has a total overall length of ap-
roximately 160 feet. For convenience in
building this machine I employ upright an-
gle iron frame members 28 spaced apart
transversely as shown in Fig. 7 to define a
comparatively narrow passage way between
which the stocking forms travel and upon
which the carrier tracks 26 and 27 are
mounted. These upright frame members are
also spaced apart lengthwise of the machine,
in this instance approximately 10 feet apart
defining between adjoining pairs of frame
members a section, these seetions being in-
dicated in Figs. 1,2,4, 5 and 6, by reference
numerals 29 to 45 inclusive. The frame
structure intermediate the uprights defining
these sections may be suitable for the pur-
poses for which such sections are devoted,
and in the drawings I have therefore for
purpose of simplicity and clarity shown only
such frame structure and such transverse
and longitudinal sections through the ma-
chine as are necessary for an understand-
ing of the invention. The reference herein
to sections is therefore simply for purpose
of illustration and clarity and in no way a
limitation on the scope of the .invention.
Referring to Fig. 1 it will be observed that
abowe the sections 30, 31 and 32 I provide at
each side of the carrier a platform 46 on
which the operators stand for performing
the operations of inspection, unloading and
loading. At these sections the forms are ex-
posed and freely accessible, whereas at prac-

suitable tracks 26
7 and 8). In this

and 2 and are ar-

provide the desired pas-.
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tically all other times the forms are carried
within an enclosure of one form or another
as will be presently apparent but to which
access may be had at convenient points for
inspection of the different processing opera-
tions. The section 30 at the upper run of
the carrier, may therefore be termed the
loading station. The stockings may be
loaded onto the forms by operators posi-
tioned on both sides of the carrier, although
the particular means and method employed
for drawing the knitted articles onto the
forms is not essential since the forms might
be loaded when detached from the carrier
and after being loaded might be operatively
attached thereto.

It is important however in loading or

boarding the stockings that they shall be
drawn down onto the form a predetermined
distance and held at such position until re-
moved from the form when completely fin-
ished. Any of varions clamping or holding
devices might be employed for this purpose,
but preferably one which will not .obstruct
the dye and “other solutions unless a dye
excluding clamp such as disclosed in my co-
pending application Serial Number 585,828
1s employed for the purpose of making a
trade mark or other impression. In the
present instance I employ a clamping device
for cach form, shown in Figs. 16 to 20 in-
clusive, covered in my copending agphca-
tion, Serial No. 738,756, filed September 20,
1924. The stocking form 21 is carried in an
upright position by a bracket 47 the base of
which is bolted to one of the carrier chain
connecting-bars 23, above mentioned. To
each side of the form is fixed above the form.
supporting bracket, a clamp-supporting part
48 the upper portion of which is convex on
its outer face and serves as a platen against
which the stocking fabric is adapted to be
clamped. The converging taper at each end
of these convex sides is continued on the
interposed form plate providing pointed
edges. The hem of the stocking will he
drawn down over this platen portion and
clamped thereagainst by wire clamping
memgers 49. These are carried by clamping
levers 50 and 50t which are pivotally mount-
ed on the clam -supporting part 48 so as to
swing into ang out of clamping position.
The clamping levers are adapted to be oper-
ated by a thrust rod 51 verticall slidable
in the bracket 47 and connected ¥ means
of a cross-head 52 and links 53 to the levers.
A coiled compression - spring 54 acting
against the lower end of said rod constantly
urges the latter upwardly in a direction to
transmit clamping pressure and hold the
clamping wires yieldingly against the fabric
with sufficient tension to prevent the fabric
from creeping on the form. Suitable means
may be provided for releasing the clamping
wires, such for example as one or more sta-

1,823,080

tionary cams 55 located at the loading and
unloading stations which engage rollers 56
carried by the thrust rod 51 at the outer side
of the bracket 47 and retract the thrust rod
against the pressure of the spring 54 thus
withdrawing the clamping “wires. The
clamps will be held in the open position by
the stationary cam structure 55 until a stock-
ing has been drawn onto the form again to
the proper length, whereupon the roller 56
will be released
to actuate the clamps and grip the stocking
as described. The stocking will be held by
the clamping wires throughout the process-
mg operations.

rom the loading station the boarded
stockings will be carried to the lower run
through the end section 29 and during pas-
sage through the section 80 will be singed
by a suitable device such as that shown in
Figs. 21 and 29 covered in my copending
application, Serial No, 738,754, filed Sep-
tember 20, 1924, This comprises a pair of
singeing elements, in the Present instance
f)air of vertical gas burners 57 or the equiva-
ent and means for moving them back and
forth in a quick singeing stroke in whicl the
gas flames rapidly traverse both sides of
a stocking during its travel and in a return
stroke into operative relation
succeeding stocking for repeating the opera-
tion. The burners 57 are mounted on a car-
riage 58 which is supported by rollers to
travel back and forth on the upright flanges
of the carrier tracks 27, a suitable guide he-
ing in this case employed for pPreventing lat-
eral displacement of “the lower end of the
burners, A gas supply hose is attached to
said lower end, as shown in Fig. 22, The
carriage has a pair of Pawls 59 adapted to
engage a connector bar 23 for movement
therewith and to be released therefrom at a
predetermined point by striking a stationary
abutment 60. " The burners normally oc-
Cupy a position intermediate two adjoining
stocking forms as shown in Fig. 21 with the
pawls 59 engaging a bar 23 on the carrier,
o that the burner carriage travels with the
carrier. During travel of the burner ecar-
riage the distance between centers of said
two adjoining forms, a spring tension will
be stored up in a coiled contractile spring
60" attached to the carriage and to a sta.
tionary part, with the result that when the
pawls 59 are released at the end of sajd
travel the spring will return the carriage in
a rapid movement to a starting position at
which the pawls will be engaged by the next
succeeding connector bar 93, uring this
rapid stroke the burners traverse the stock-
INg 1n a movement opposite to the travel of
the stockm% and thus singe any protruding
fibres on the surface thereof. %‘he rapid
Singemng stroke may be cushioned by any
suitable means such’ as an air cylinder 60’

to the next !

permitting the spring 54 ‘
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which in the present case serves as a hous-
ing for the spring 60". This operation is
repeated, automatically, on each stocking.
It should be understood however, that the
singeing device herein disclosed is for pur-
pose of illustration merely, and that any
suitable or preferred device may be em-
Eloyed for this purpose if in the particular
nishing job at hand the stockings require
a singeing operation. When gas burners
are used for singeing, the jets should deliver
a uniform length flame from end to end o
each burner. -
Following the singeing operation the
boarded stockings will be wetted out, thus
extinguishing any continued combustion of
the fibres and also conditioning them pre-
paratory to the dyeing process. The wet-
ting out process is performed in the section
31 by a series of spray nozzles carried by
headers 61 (Fig. 4) located at each side of
the stocking passage so that each stocking
travels between successive sets of opposed
sprays and is subjected to a series of spray
baths from each side. The arrangement of
a single set of headers is shown in Fig. 13
and the construction of one of the nozzles in
Figs. 14 and 15. Each nozzle delivers what
is known as a fish tail spray and the nozzles
are so arranged as shown in Fig. 13 that
the spray from one nozzle will overlap that
of the next adjoining nozzle, thus deliver-
ing a continuous line-like spray from tog
to bottom of the stocking, the velocity an

45 volume of which will be substantially uni-

form throughout the length of such spray.
These nozzles may be used as gas burners
for the singeing operation above described
and also throughout the various processes
which follow and in which various liquids
such as dye solutions and others are sprayed
onto the stockings. As shown in Fig. 15 the
nozzle 62 has a countersunk face 63 inter-
sected by a horizontal narrow slot-like ori-

5 fice 64. The fluid delivered through this

orifice under pressure builds up opposing
forces in such manner (hat as it passes out
of the nozzle it is flattened into a fish tail
shape at right angles to the slot. This thin
wide spray covers a maximum area per
nozzle, thus reducing the number of nozzles
necessary to be used and likewise reducing
pnmp sizes. One of the greatest advantages
of this type of mozzle is the fact that the
fluid strikes a stocking throughout the length
of the spray under approximately uniform
velocity which it will be shown later is an
important factor in effecting uniform dye-
ing. The first spray delivered by these
nozzles may be located relatively close to
the point at which the stockings leave the
singeing device. thus serving as a quenching
means. Suitable baffles 65 at each side of
the stockings intercept passage of the spray
into the singeing compartment. The fol-

lowing spray headers 61 deliver an alkaline
solution such for example as brine at a
high temperature and velocity. The stock-
ing fabric will be wetted from the outer side
by direct impact of the spray and from the
inner side by rebound impact resulting from
the action of the spray striking the solid,
imperforate form. Thus the fibres will re-
ceive the full benefit of the salt contents in
the solution, this content being in practice
carried preferably almost to the saturation
point. The time interval between the suc-
cessive sets of headers permits the brine
contents to penetrate the fibres without
washing off.

The foregoing spray-delivering unit is in
principle and construction very similar to
other units of the same kind which function
at later stages in performing other processes.
This unit includes as shown in Fig. 4 a
suitable pump 66, in this case motor griven,
which draws the solution from a tank or
sump 67 beneath the nozzles and delivers the
solution under pressure through a strainer
68, heater 69 and suitable piping connecting
the spray nozzle headers 61. In practice the
headers 61 are adjustable on overhead sup-
ply headers 71 so as to vary the time ele-
ment between the successive sprays to suit
the particular job. It will be manifest that
the sides of the section 81 and all similar
sections in which a spray is delivered will
be suitably enclosed so as to confine the solu-
tion and prevent loss. Suitable bafiles are
also interposed between adjoining sections
as a means of further separating the dif-
ferent solutions. In reference to the section
31, one end is protected by the baffles 65
and the other end by baffles 72. Suitable
drain boards 73 collect any solution which
drips from the forms or from the baffles and
carry it back to the tank. The spray com-
partment is closed at its top by suitable
baffles 74 (Fig. 7) which prevent the spray
from striking the carrier.

The next operation, dyeing, involves a new
method. This consists in spraying a dye
solution onto the stockings preferably after
they have been treated by a wetting out
process, allowing a time interval to elapse,
and applying one or more additional spray
solutions with intervening time intervals.
In this case the first dye spray is adminis-
tered by ths headers 75 in the section 32,
these headers and nozzles being similar in
construction and arrangement to those
shown in Figs. 13, 14 and 15 described above.
In the event that an alkaline solution is used
in the wetting out process the presence cf the
salt in solution in the fibres hastens pene-
tration and precipitation of the dye. The
dve will be applied to the stocking by ex-
ternal and internal impact as described
above with reference to the wetting out proc-
ess and the dye content per unit of area will
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be uniform by reason of the method of de-
livering the spray and by the fact that the
stocking travels past the spray at a constant
speed. Following this application of dye by
spraying, a time interval, (in this case ap-
proximately one minute) elapses before the
stocking reaches the next succeeding set of
spray headers 76. During this interval the
stocking carries a filn of dye in solution
which penetrates the fibres so that the dye
content of the solution is utilized to the
greatest degree and becomes effective with-
out being washed off. The spray headers 76
repeat tﬁe dyeing operation with the result
that loose surface dye is washed off and a
new application of dye administered, the
impact effect of which is the same as in the
first instance. This may be repeated with
the intervening time interval by succeeding
sets of dye spray headers 77 and 78. By
this method the dye content in solution may
be kept low which is desirable for reasons
well known in this art, and the number of
dye sprays will determine the depth of color.
It will be manifest that in practice a greater
or lesser number of dye sprays ma; em-

loyed and the time interval varied accord-
ing to the location of the spray headers and
depending on the shade or depth of color de-
sired. As shown in Figs. 4 and 5 the dye is
delivered to the spray headers 75 to 78 in-
clusive by a é)umpmg and heating unit simi-
lar to that described with reference to the
wetting out process.

Following the dyeing process the stock-
ings will, during their travel of the remain-
der of the lower run, be sprayed by a devel-
cping solution, a soap solution and an acid
soluticn, the latter two solutions being a fin-
ishing process known to the trade as
scroupe. These solutions may be applied by
sprays in the order mentioned, in the same
manner as the wetting out and dyeing proc-
esses, the developing solution being applied
by the spray headers 81, the soap solution by
headers 82 and the acid solution by headers
83. In other words, for each solution there
is & unitary system adapted for independent
control as to the temperature and contents
of the solution, and the number and spacing
of the spray nozzles. The foregoing proc-
esses are used in dyeing black ang other
colors, and in the case of bleaching and mer-
cerizing processes and the like, the requisite
solutions will be used.

Following the final spraying process the
stockings will be carried through the end
section 45 up onto the upper run and into
a drier which in the present machine ex-
tends from the beginning of the upper run
to the incpection station above mentioned
lJocated at the section 82. This drier is in
the form of a long narrow compartment
formed between  the uprights 28 by side
walls 84 and a top wall 85 of insulation ma-
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terial and a bottom wall 86. Within this
compartment extending longitudinally there-
of at each side of the stockings are heating
pipes 87, at present cupported directly by
the side walls. These heating pipes extend
from the section 33 to the section 44 and
may be supplied with a heating medium in
any suitable manner to maintain the desired
temperature in the drier, although an addi-
tional temperature control is provided as
will be presently apparent. The stockings
thus travel through this drying compart-
ment 89 from the inlet end thereof at the
beginning of the upper run to the outlet end
at the inspection station. In order to hasten
the drying, and the carrying off of the mois-
ture contents and to aid in shaping the
stockings on the forms, I have provided an
air circulating system a3 fullv shown in my
copending application, Serial No. 738,755,
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filed September 20, 1924, which will now

be described. By means of this circulating
¢ystem and the heating pipes or coils the
stockings are dried and shaped according
to a process or method which is an important
factor contributing to the practicability of
my invention. Air circulation is produced
by a centrifugal fan or blower 88 (Figs. 3,
9 and 10) located in the present instance at

one side of the drier compartment with the
intake opening 91 of the fan in communica- .

tion with the drier compartment. The fan
discharges through a conduit 92 into a con-

" duit 93 beneath the drier compariment and

'extendinﬁethe full length thereof, the con-
duit 93 being separated by a partition 94
from the compartment 95 in which the lower
run of the carrier travels, this compartment
95 constituting an air passage as will be
presently dezeribed. The air %?schar ed by
the fan into the conduit 93 will flow lgen h-
wise therein as indicated by arrows in Fig.
8 and will be discharged therefrom through
air nozzles 96 (Fig. 12) into the drier com-
partment in close proximity to and at each
side of the stocking forms. At this end the
conduit or passage 93 is divided into two
laterally cpaced passages 97, one at each side
of the drier compartment, which passages
are turned at 98 end terminate in the air
nozzles 96 above-mentioned which discharge
the air into the air drier compartment in
the direction opposite to the travel of the
stocking forms therein. Air. will: thus be
delivered under pressure into the drier

_compartment at the carrier outlet end there-

of and will flow in the same direction the
full length of cuch compartment. Inasmuch
as there is a 90° turn in the flow of air from
the drier compartment into the fan intake
a slight pressure will be built up at this end
which prevents air from being drawn into
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the fan from the adjacent spraying com- -

partment below, that is from the lower com-
partment in the sections 44 and 45, although
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the only passage way between the spray
compartment in the section 44 is between the
baffles 99. '

In order to prevent saturation of the air
a predetermined volume is constantly bled
ipe 101
at the end of the conduit 93 remote from the
fan. This bleeder pipe discharges into the
compartment or conduit 95 located imme-
diately above the spray compartment and
having a vent pipe 102 at its end nearest
the fan. As a result of this con-truction a
predetermined volume of air will be con-
tinuously exhausted through the bleeder pipe
101, conduit 95 and vent pipe 102, thus keep- .
ing the moisture content in the air circulat-
ing system comparatively low and promot-
ing drying efficiency. The volume of air
exhausted in this manner ma{) be controlled
by suitable means such as a butterfly valve
103 in the pipe 101. As a result of continu-

* ously exhausting a given percentage of the

T an

50

air in circulation, fresh air will be drawn
into the system by an injector action of the
nozzles 96, the air inlet being be’ween said
nozzles. Thus a cool, comparatively dry
frezh air is continuously drawm past the
steckings a5 they emerge from the drier, the
effect of which is beneficial in its final dry-
ing, and in cooling and contracting the
stockings which will better adhere to the
shape of the form. By reason of this method
it will be apparent that the air is coolest
at the end it enters the drying compartment
and is gradually raised in temperature as it
approaches the end of the compartment at
which the stockings enter in the moistened
condition. Thus the greatest moisture con-
tent is carried off at the end of the compart-
ment at which the stockings enter and carry
the greate-t moisture, and, inversely, the dry
stockings leave the drier at a point at which
the air has the lowest moisture content.
The warm air passing out throngh the com-
partment or conduit 95 draws off with it the
steam and vapors rising from the spray com-
partments, thus greatly reducing the tend-
ency for vapor to escape and also promoting
greater efficiency in the general operation.

The stockings emerging from the drier
will be inspected by operators at each side
of the carrier and will then be removed from
the forms and packed in boxes ready for
shipping.

It is believed that the foregoing conveys
a clear understanding of the objects and
principles of my invention which is herein
illustrated simply in one embodiment as
applied to certain operations in the finish-
ing of knitted stockings. Applicant believes
that the present invention dscloses broadly
new methods and principles as applied to
the finishing of fabric articles and there-
fore, that suitable construction and a wide
range of mechanical equivalents may be em-

7

ployed in practice without departing from
the spirit and scope of the invention as ex-
pressed in the appended claims, in which—

I claim:

1. The method of finishing stockings con-
sisting in boarding the stockings, moving
the boarded stockings on an endless continu-
ously traveling carrier, subject ng the board-
ed stockings at progressive stages of their
travel on the carrier to different processing
ol;l)erations in which solutions are applied. to
the stockings, applying said solutions by
spraying devices from opposite sides of the
stockings with predetermined time intervals
intervening between the spraying opera-
tions, and passing the boarded stockings on
said carrier through a drying compartment.

2. The method of dyeing stockings con-
s'sting in boarding a stocking on a shaped
form, and delivering a uniform spray of
dye solution over the entire area of the
stocking.

3. The herein described method of finish-
ing stockings including boarding a stocking
on & shaped form,; holding the stocking to
a predeterm’'ned length on the form, deliver-
ing a spray of dye solution onto the boarded
stocking by a spray impact over the entire
area of the stocking, and drying the stock-
ing while it is on the form.

4. The method of dyeing stockings con-
sisting in board'ng a stocking on a shaped
form, and delivering a line spray against
each side of the stocking from end to end
thereof accompanied with relative movement
between the stocking and spray so that the
spray operates across the stocking at a con-
stant speed.

5. The method of dyeing knitted articles
cons.sting in passing them on forms between
sets of nozzles which deliver the dye solu
tion in a spray onto the articles by direct im
pact and by rebound impact from striking
the form.

6. The method of dyeing knitted articles
consisting in passing them on forms between
a plural series of spray nozzles which deliver
a dye solution onto the article from opposite
sides and are spaced apart so that a time
interval intervenes between the spraying
operations. ‘

7. The method of dyeing stockings con-
sisting in spraying a dye solution onto a
boarded stocking in a line spray of substan-
tially uniform velocity from end to end of
the stocking during relative movement be-
tween the stocking and spray so that the lat-
ter operates at a constant speed across the
stocking,

8. The method of dyeing stockings con-
sisting in spraying a dye solution onto a
boarded stocking in a line spray of substan-
tially uniform velocity from end to end of
the stocking during relative movement be-
tween the stocking and spray so that the
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stocking, the spray ben

latter operates at a constant speed across the

stocking, said line spray being applied simul-

taneously from each side of the stocking.
9. The method of dyeing stockings con-

.sisting in spraying a dye solution onto a

boarded stocking in a line spray of substan-
tially uniform velocity from end to end of
the stocking during relative movement be-
tween the stocking and spray so that the lat-
ter operates at a constant speed across the
composed of a

series of separate fish tail sprays relatively

- disposed so that the individual sprays over-
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lap one another. ‘

10. The method of dyeing stockings con-
sisting 1n passing boarded stockings betwesn
opposed sets of spray-delivering devices with
the flat plane of the stocking %orm arallel
with the direction of travel and delivering
a line spray onto each side of the boarded
stockings by said devices.

11. The method of applying dyeing and
processing solutions to knitted articles con-
sisting inbboarding the knitted articles, pass-
ing them at a constant speed between plural
opposed sets of spraying devices, spacing
each opposed set of spraying devices apart
in the direction of travel of the boarded
art.cles so that a time interval intervenes
Letween each dye spraying operation, and
delivering a uniformly distributed spray by
each set of spray devices onto each sid)é of
the boarded articles co that the spray is
applied from end to end of the boarded

» articles in successive operations with inter-

vening time intervals.

12. The method of dyeing stockings con-
sisting in boarding each stocking on a shaped
form, moving the boarded stockings at con-
stant speed between plural sets of spraying
devices, each set of which delivers a spray of
dye solution substantially from end to end
of the stockings on opposite sides thereof,
and successively subjecting each stocking to
such spraying operation by spacing said sets
of spraying devices apart in the direction of
travel of the stockings so that a predeter-
mined time interval intervenes between each
spraying operation.

13. The method of dyeing stockings con-
sisting in boarding a stocking on a shaped
comparatively flat form, the sides of which
are imperforate, delivering a spray of dye
solution onto each side of the boarded stock-
ing substantially from end to end thereof,
and effecting relative movement between the
boarded stocking and spray in a direction
transverse to the plane of the spray.

14. The method of dyeing stockings con-
sisting in boarding a stocking on a shaped
comparatively flat form, the sides of which
are imperforate, delivering a spray of dye
solution orto each side of the boarded stock-
ing subsantially from end to end théreof, and
effecting relative movement between the
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boarded stocking and spraying device in a
direction transverse to the plane of the spray
and repeating said spraying operation after
a predetermined time interval,

15. The method of finishing knitted arti-
cles consisting in boarding the articles, each
cn a comparatively flat form shaped to con-
form to the design of the articles, carrying
the boarded articles on a continuously mov-
Ing endless carrier with the flat plane of the
form parallel with thLe direction of travel so
as to present substantially the entire body of
the knitted fabric at opposite sides, carrying
each boarded article ‘at successive periods
during its travel between opposed processing
devices which function to singe, wet out, dye,
develop and dry the boarded articles. '

16. The method of completely finishing
stockings consisting in boarding each stock-
Ing on a comparatively flat, shaped form,
mounting the forms in uniformly spaced re-
lation on an endless continuously traveling
carrier with the flat plane of each form par-
allel with the direction of travel, causing the
carrier to travel in an upper and lower hori-
zontal run, performing successive pocessing
operations on the boarded stockings as they
travel along the lower run, said operations
being performed by devices at different sta-
tions (aperating on opposite sides of the
boarded stockings and consisting in singe-
ing, wetting out, dyeing, and developing,
and drying and shaping the boarded stock-
ings during their travel along the upper run

s

until reaching an inspection station, Inspect-
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ing the boarded stockings, and unloading

them.

17. The method of completely finishing
stockings consisting in boarding each stock-
ing on a comparatively flat, shaped form,
mounting the E)rms in uniformly spaced re-
lation on an endless continuously traveling
carrier with the flat plane of cach form par-
allel with the direction of travel, causing the
carrier to travel in an upper and a lower
horizontal run, performing successive proc-
essing operations on the boarded stockings
as they travel along the lower run, said op-
erations being performed by spraying de-
vices at different stations operating on oppo-
site sides of the boarded stockings, causing
a predetermined time interval to intervene
between each operation, and drying and
shaping the boarded stockings during their
travel along the upper run.

18. The method of completely finishing
stockings consisting in boarding each stock-
ing on & comparatively flat, shaped form,
mounting the forms in uniformly spaced re-
lation on an endless continuous traveling
carrier with the flat plane of each form par-
allel with the direction of travel, causing the
carrier to travel in an upper and a lower
horizontal run, with the forms extending
outwardly, boarding the stockings at a load-
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ing station near the end of the upper run,
gingeing the boarded stockings by devices
ogerating on both sides of the stockings at
the beginning of the lower run, performing

. guccessive processing operations on the

boarded stockings as they travel along the
lower run, said operations being performed
by spraying devices at different stations,
each spraying device comprising & plural set
delivering nozzles, each set having
spray nozzles in opposed relation on oppo-
site sides of the stockings for delivering a
line s;i:'ay from end to end of the stockings
and the spray sets of each device being
spaced apart so that a predetermined time
interval intervenes between each spraying op-
eration, said spraying operations consisting
in wetting out, dyeing, and developing, and
drying and shaping the boarded stockings
during their travel along the upper run un-
til reaching an inspection station, the dry-
ing being accomp ijshed by passing the
boarded stockings through a drying com-

artment having heating Eipes between
which the stockings pass and by discharging
air into said compartment so that it travels
lengthwise therein toward the stocking en-
trance end of the compartment, inspecting
the boarded stockings, and unloading them.

19, Apparatus for finishing stockings in-
cluding dyeing the same comprising, in com-
bination, a traveling carrier, stocking forms
spaced thereon, means for holding each
stocking to & predetermined length on its
form, means for subjecting each stocking
while on its form to a series of liquid proc-
essing operations with a predetermined time
interval between each dyeing operation, and

" means for drying each stocking while on its
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form.

20. Apparatus for finishing stockings
comprising, in combination, a traveling car-
rier, stocking forms spaced thereon, means
for holding each stocking to a predeter-
mined len%lth on its form, means for sub-
ifcting'eac stocking while on its form to a
ijquid processing and dyeing operation,
means for drying each stocking while on its
form, and means for causing said carrier to
move the stocking forms so as to subject each
stocking to said processing and dyeing and
drying operations. )

21. Apparatus_for finishing stockings In-
cluding the dyeing thereof comprisin%;.in
combination, a traveling carrier, stocking
forms spaced thereon, means for holding
each stocking to a predetermined length on
jts form, means for spraying a processing
solution and also a dyeing solution onto each
stocking from opposite sides thereof, each so-
lution being applied during a given period
in the stocking’s travel, and means for dry-
ing each stocking on its form during a subse-
quent Xeriod. _ ‘

929, Apparatus of the character described

o

comprising, in combination, an endless con-
tinudusly traveling carrier, stocking forms
mounted on said carrier at uniformly spaced
intervals and arranged with the flat plane
of esich form parallel with the direction of
travel, and devices at different stages in the
travel of the carrier for subjecting the
stockings on the forms to different opera-
tions including the sprayin of dye, said de-
vices including plural series of spray de-
livering headers, each set comprising & pair
of headers in opposed relation on opposite
sides of the forms equipped with spray de-
livering nozzles for delivering a spray onto
the stockings as they pass between the noz-
zles, said sets of spray delivering headers be-
ing spaced apart in the direction of travel
of the forms so that a predetermined time in-
terval intervenes between each spraying op-
eration.

* 23, Apparatus of the character described

comprising, in combination, an endless con-
tinuously traveling carrier, stocking forms

mounted on said carrier at uniformly spaced
intervals and arranged with the flat plane
of each form parallel with the direction of
travel, and devices at different stages in the
travel of the carrier for subjecting the stock-
ings on the forms to different operations
such as the spraying thereon of dye, includ-
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ing plural series of spray delivering headers, -

each set comprising a pair of headers in op-
posed relation on opposite sides of the forms
equipped with spray delivering nozzles for
delivering a spray onto the stockings as they
pass therebetween, said sets of spray de-
livering headers bein spaced apart in the
direction of travel of the forms so that a
predetermined time interval intervenes be-
tween each sprayin%l operation, 2 drying
compartment throug which the stockings
travel and means for blowing heated aIr
through said compartment in the direction
opposite to the travel of the forms therein.

24, Apparatus for finishing knitted arti-
cles comprising, in combination, an endless
carrier having an upper and a lower hori-
zontal run, article holding forms at spaced
intervals on the carrier rojecting outwardly
therefrom, each form bein comparatively
flat, shaped to conform to the design of the
article so as to hold it extended and being
arranged with its flat plane paralle] with the
direction of travel, a loading station at the
u%per run adjacent to the end thereof at
which station the articles are adapted to be
drawn onto the forms, a singeing station at
the beginning of the lower run at which the
boarded articles are sinfed, a series of proc-
essing stations at the lower run following
the singeing station and consisting in ap-
paratus for wetting out the boarded articles,
dyeing them and subjecting them to a de-
veloping bath while they are traveling along
said lower run, and a drying station at the
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upper run reaching substantially from the
beginning thereof to the loading and unload-
ing station and through which the boarded
forms are carried. . ) .

25. Apparatus for finishing knitted arti-
cles comprising, in combination, an endless
continuously traveling carrier equipped at
spaced intervals with outwardly projecting
forms shaped for holding knitted articles
with the fabric extended, the endless carrier
having an upper and 1
so that the article holding forms travel in
opposite directions, a series of processing sta-
tions at the lower run through which the
boarded articles are carried in succession, a
drying compartment at the u Per run com-
prising an enclosure open on y at opposite
ends 51rough which the forms pass, and
means for causing heated air to be circulated
through said compartment in the
opposite to the travel of the boards. .

26. Apparatus for finishing knitted arti-
cles comprising, in combination, an endless
continuously traveling carrier equipped at
spaced intervals with outwardly projecting
forms spaced for holding knitted articles
with the fabric extended, said carrier havir(xlg
an upper and a lower horizontal run, a load-
ing and unloading station at which finished
articles are removed from the form and un-
treated articles are loaded thereon, appara-
tus for subjecting the boarded articles at
different periods during their travel to a
series of processes inclu inﬁ dgeing, a dry-
ing compartment through whic the boarded
articles are carried after bein processed,
and means for circulating heate air through
said compartment in g (ﬁrection opposite to
the travel of the carrier.

27. Apparatus for finishing knitted arti-
cles comprising, in combination, an endless
continuously traveling carrier equipped at
spaced intervals with outwardly lp:ro;;ectmg
comparatively flat forms each' shg d for
holding a kmitted article with the fabric ex-
tended and arranged with the flat plane of
the form parallel with the travel of the car-
rier, a loading station at which the articles
are boarded, apparatus for Processing the
boarded stockings at different eriods during
their travel, including dye deliverin noz-
zles for spraying the boarded articles at
spaced intervals,

28. Apparatus for ﬁnishing knitted arti-
cles comprising, in combination, an endlesg
traveling carrier having an upper and a
lower horizontal run an equipped at closely
spaced intervals with outward Y projecting
forms shaped for holding knitted articles
with the fabric extended, a loading and an
unloading station near the end of the upper
run, devices at spaced intervals at the lower
run for successively subjecting. the boarded
articles to different processing Operations,
and a drying compartment extending along

a lower horizontal run’

direction
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the. upper run from substantially its begin-
ning to said loading and un!oad’ing,statxon
through which the goarded stockings travel,

29. Apparatus for ﬁnishing knitted arti-
cles comprising, in combination, an endless
traveling carrier having an upper and a
lower horizontal run andg equipped at closely
spaced intervals with outward?y Projecting
forms shaped for holding knitted articles
with the fabric exten ed, devices at spaced
intervals at the lowe run for successively
subjecting the boarged articles to different
processing operations, g drying compart-
ment extending along the upper run through
which the boarded stockings travel, and ap-
paratus for discharging heated air into said
compartment adjacent to the carrier-outlet
end thereof and for drawing said air from
th?l compartment adjacent to itg carrier-inlet
end.

30. Apparatus as set forth in claim 34, in-
cluding a return air passage connecting said
ends of the compartinent and located inter.
mediate the compartment and said process-
ing devices,

31. Apparatus as set forth in claim 34, in
which i

drying compartment
connected with the air inlet and outlet ends
of the compartment, and means at the air in-
let end for producing an injector action for
drawing fresh air into the rying system.
32. Apparatus as set forth 1n claim 84, in
which the last mentioneq apparatus for
circulating heated aip lengthwise through
said drying compartment, includes a blower
connected with the air inlet and outlet ends
of the compariment, means at the ajr inlet
end for groducing an injector action for
drawing fresh air into the drying system,
and means for continuously exhausting a
Fredetermined volume of air from the sys-
em,
33. Apparptus of the character described
opmirlsl_ng, In combination, an endlesg car-
Tier having an upper and s lower horizontal
run, stocking holding forms mounted on
the carrier at uniformly spaced intervals ex-
tending outwardly therefrom, means for
holding each stocking to g predetermined
length on its form, a spraying device below
the lower run includin plural sets of spray
nozzles, each set inely ing nozzles at oppo-
site sides of the stockin for delivering a
spray from end to end gxzreof, said sets of
Spray nozzles being spaced apart in the di-
rection of travel of tge stockings so that a
predetermined time interval intervenes be.
tween each spraying o eration, and means
for drying the board stockings including
a drying compartment along the upper run,
a_centrifugal fan the intake opening . of
which is in communication with said dr ing
compartment at a point adjacent to the en-
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trance of the boarded stockings into said
compartment, a discharge conduit connect-
ing said fan for discharging air into said
compartment adjacent to the end at which
the boarded stockings leave the compart-
ment, whereby an air circulation is produced
in which the air travels through said com-
partment in the direction opposite to the
travel of the boarded stockings, and means
for heating said air.

34. Apparatus of the character described
comprising, in combination, an endless car-
rier having an upper and a lower horizon-
tal run, stocking Il)mlding forms mounted on
the carrier at uniformly spaced intervals ex-
tending outwardly therefrom, means for
holding each stocking to a predetermined
length on its form, a spraying device below
the lower run including plurali sets of spray
nozzles, each set incluging nozzles at oppo-
site sides of the stockings for delivering a
spray from end to end thereof, said sets of
spray nozzles being spaced apart in the di-
rection of travel of tlI;e stockings so that a
predetermined time interval intervenes be-
tween each spraying operation, and means
for drying the boarded stockings including
a drying compartment along the upper rumn,
a centrifugal fan the intake opening of
which is in communication with said dry-
ing compartment at a goint adjacent to the
entrance of the boarded stockings into said
compartment, a discharge conduit connect-
ing said fan for discharging air into said

-compartment adjacent to the end at which

the boarded stockings leave the compart-
ment, whereby an air circulation is pro-
duced in which the air travels through said
compartment in the direction opposite to
the travel of the boarded stockings, means
for heating said air, and means for continu-
ously exhausting a predetermined volume of

11

said air for maintaining a low moisture con-
tent.

_ 35. Apparatus of the character described
in combination, an endless carrier having au
upper and a lower horizontal run, stocking
holding forms mounted on the carrier at
uniformly spaced intervals extending out-
wardly therefrom, means for holding each
stocking to a predetermined length on its
form, a spraying device below the lower
run including plural sets of spray nozzles,
each set including nozzles at opposite sides
of the stockings for delivering a spray from
end to end thereof, said sets of spray noz-
zles being spaced apart in the direction of
travel of the stockings so that a predeter-
mined time interval intervenes between each
spraying operation, and means for drying
the boarded stockings including a dryin
compartment along the upper run, a centrif-
ugal fan the intake opening of which is in
communication with said drying compart-
ment at a point adjacent to the entrance of
the boarded stockings into said compart-
ment, a discharge conduit connecting said
fan for discharging air into said compart-
ment adjacent to the end at which the board-
ed stockings leave the compartment, where-
by an air circulation is produced in which
the air travels through said compartment
in the direction opposite to the travel of the
boarded stockings, means for heating said
air, means for continuously exhausting u
predetermined volume of said air for main-
taining a low moisture content, and means
wheregy an injector action is produced by
the discharge of said air into the drying
compartment so that fresh air is drawn in
a%.t each side of the stockings emerging there-
rom.
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trance of the boarded stockings into said
compartment, a discharge conduit connect-
ing said fan for discharging air into said
compartment adjacent to the end at which
the boarded stockings leave the compart-
ment, whereby an air circulation is produced
in which the air travels through said com-
partment in the direction opposite to the
travel of the boarded stockings, and means
for heating said air.

34. Apparatus of the character described
comprising, in combination, an endless car-
rier having an upper and a lower horizon-
tal run, stocking holding forms mounted on
the carrier at uniformly spaced intervals ex-
tending outwardly therefrom, means for
holding each stocking to a predetermined
length on its form, a spraying device below
the lower run including plural sets of spray
nozzles, each set including nozzles at oppo-
site sides of the stockings for delivering a
spray from end to end thereof, said sets of
spray nozzles being spaced apart in the di-
rection of travel of the stockings so that a
predetermined time interval infervenes be-
tween each spraying operation, and means
for drying the boarded stockings including
a drying compartment along the upper run,
a centrifugal fan the intake opening of
which is in communication with said dry-
ing compartment at a point adjacent to the
entrance of the boarded stockings into said
compartment, a discharge conduit connect-
ing said fan for discharging air into said

-compartment adjacent to the end at which

the boarded stockings leave the compart-
ment, whereby an air circulation is pro-
duced in which the air travels through said
compartment in the direction opposite to
the travel of the boarded stockings, means
for heating said air, and means for continu-
ously exhausting a predetermined volume of

i1

said air for maintaining a low moisture con-
tent.

35. Apparatus of the character described
in combination, an endless carrier having au
upper and a lower horizontal run, stocking
holding forms mounted on the carrier at
uniformly spaced intervals extending out-
wardly therefrom, means for holding each
stocking to a predetermined length on its
form, a spraying device below the lower
run including plural sets of spray nozzles,
each set including nozzles at opposite sides
of the stockings for delivering a spray from
end to end thereof, said sets of spray noz-
zles being spaced apart in the direction of
travel of the stockings so that a predeter-
mined time interval intervenes between each
spraying operation, and means for drying
the boarded stockings including a drying
compartment along the upper run, a centrif-
ugal fan the intake opening of which is in
communication with said drying compart-
ment at a point adjacent to the entrance of
the boarded stockings into said compart-
ment, a discharge conduit connecting said
fan for discharging air into said comnpart-
ment adjacent to the end at which the board-
ed stockings leave the compartment, where-
by an air circulation is produced in which
the air travels through said compartment
in the direction opposite to the travel of the
boarded stockings, means for heating said
air, means for continuously exhausting u
predetermined volume of said air for main-
taining a low moisture content, and means
wheregy an injector action is produced by
the discharge of said air into the drying
compartment so that fresh air is drawn in
zfmt each side of the stockings emerging there-
Tom.
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