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1o all whom it may concern:

Be it known that I, Erxest De JoUurNoO, a
citizen of the United States of America, and
a resident of Allentown, county of Lehigh,
and State of Pennsylvania, have invented
certain new and wuseful Improvements in
Dyeing Apparatus, of which the following
is a specification, reference being had to the
accompanying drawings, forming a part
thereof. : ,

My invention relates to dyeing apparatus,
and particularly to apparatus for dyeing
sille in the skein. ‘

The main object of my invention is to
simulate hand dyeing as closely as possible,
for the reason that heretofore such hand
dyeing, particularly of silk skeins, has been
very greatly superior to any dyeing effected
by machinery. To this end I have provided
an apparatus in which the various motions
imparted to the skeins in their immersion in
the dyeing vat, imitate as closely as possible
the motions ordinarily made by the hand in

In carrying out my invention I employ
individual and independent carriers for the
skeins, which, while adapted to be operated
upon by the mechanism employed, are not
permanently connected or attached in any
way thereto whereby they may be readily
removed and other carriers employed in their
place. The advantages of this are many,—
first, the carriers with the skeins hanging

therefrom may be removed from the appa-

ratus to a suitable place for drying or stor-
age without the necessity of removing the
skeins from the carriers; second, it obviates
the necessity of cleaning the carriers every
time g different color is employed in the
dyeing apparatus, for different carriers may
be employed for different colors; and third,
it facilitates the placing of the skeins in po-
sition upon the carriers and the removal
thereof from the carriers when required.

' My invention consistsin an improved form
and construction of traveling carriage and
means for operating the same, in a reversing
means whereby the skeins are caused to
travel backward and forward as in hand
'dyeing, and in many novel details of con-
struction and combinations of parts, such as
will be fully pointed out hereinafter, and in
order that my invention may be fully under-
stood, I will now proceed to describe an em-
bodiment thereof, having reference to the
accompanying drawings illustrating - the

“composed of transverse tie rods 19

same, and will then
tures in claims. :

In the drawings: Figure 1 is-a view in
central vertical longitudinal section through
the apparatus. Fig. 2 is-a view in trans-
verse section therethrough upon a somewhat
larger scale, the lower portions of the dyeing
vat and the supporting frame being broken
away. Fig. 8 1s a detail top view, with cer-
tain parts in horizontal section, of a travel-
ing carriage employed, together with certain
correlated parts. Fig. 4 is a detail view in
sectional elevation of the carrier operating
means. Fig. 5 is a detail view of certain
parts of the shipping mechanism employed
for changing the position of the carrier
operating device. Fig. 6 is a detail view
upon an enlarged scale of certain parts of
the carrier operating device showing one of
the carriers in a position to be rotated, at the

point out the novel fea-

‘same time a movement of translation is be-

ing imparted thereto. IFig. 7 is a detail %op
view of a portion of the link chain employed
in the carrier operating device. Tigs. 8 and
9 are respectively a top view and a view in
side elevation of an apparatus employing
a plurality of carrier operating mechanisms.

The apparatus as a whole comprises a suit-
able framework 10, a traveling carriage-11
supported thereby, a carrier operating
mechanism 12 suspended from the said car-
riage, a dye vat 13, and a plurality of indi-
vidual carriers 14 normally supported upon
the edges of the vat but adapted to be picked
up, and operated by, the operating mecha-
nism 12. The carriers 14 each comprise a
top rod 15 of a length somewhat greater
than the width of the vat, a lower rod 16
whose length is somewhat less than the dis-
tance between the inner walls of the tank,
and connecting side bars 17. The ends of
the rods 15 are adapted to be received in
notches in racks 18 secured to the edges of
the tank (see Figs. 1 and 2), whereby they
will be held against accidental displacement
until they are intentionally removed. The
skeins of silk or other material to be treated
in the dyeing vat are threaded upon the
carriers and are permitted to hang down
suspended from the bar 15, while the car-
riers are thus held, as is clearly shown in
Figs. 2 and 8, whereby the lower ends there-
of will be contained within the dye in the
vat 13. )

The carriage 11 includes a :fr;)dmewori{1
an
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longitudinally disposed members 20-—21—
22—23. Flanged wheels 24 mounted upon
the ends of the tie rods .19 are supported
upon tracks 25 which form .a part of the
main frame 10 of the apparatus. Feeding
movements longitudinal with respect to the
apparatus are imparted to the carriage by
means of pinions 26 which engage with
stationary racks 27 secured to, or forming
a part of, the framework 10 of the machine,
the said pinions 26 being mounted fast upon
a shaft 28 journaled in suitable bearings in
the frame of the carriage 11, the said shaft
having secured thereto a spur gear 29, the

5 teeth of which engage a pinion 30 which

constitutes a portion of a train of reducing
gearing by which the shaft 28 is driven by
a shaft 31 also journaled in the frame of
the carriage 10. The shaft 81 has two bevel
gear wheels 32—383 mounted loosely thereon,
both of the said bevel gear wheels being ar-
ranged in mesh with a common bevel gear
wheel 34 which is driven through gearing
35 by means of a longitudinally disposed
shaft 86. The shaft 36 extends the whole
length of the apparatus and ‘is provided
with suitable fast and loose drive pulleys
37 at the end thereof, and the gear of the
train of gearing 35 which is upon the shaft
86 is provided with a spline connection
thergwith whereby the carriage 11 may
move freely in a direction Jongitudinal
with respect to the shaft 36 while the driv-
ing connection between the shaft 36 and
the gearing 35 will be maintained. Clutch
niechanism is provided for throwing either
of the bevel gear wheels 32—33 into driv-
ing relation with the shaft 81, such clutch
mechanism comprising two cones 38—39
splined upon the shaft 31 whereby they
will always be in rotative connection there-
with, but may have limited longitudinal
movement thereon, the said cones being
adapted to engage with conical recesses in
the wheels 32—383 respectively. A shipping
device 40, including a shipping lever 41, en-
gages the said cones 38 and 39 and in its
operation is adapted to move the cones in
one direction or the other so that the cone
38 will engage the wheel 382, or the cone 39
will engage the wheel 33, at will. The ship-
ping lever is pivotally mounted upon a ver-
tical stud 70 carried by a bracket extending
from the longitudinal element 22 of the
carriage 11 ‘and .is adapted to move hori-
zontally about such pivot. = Stationary cam
pieces 42 are provided at the desired points
to engage the shipping lever 41 to operate
the shipping device whereby to change the
relative position of the cones, and hence to
change the direction of the driving move-
ments imparted to the carriage. These cam
pieces 42 are preferably placed at the out-
side ends of the apparatus so that the car-

riage will be caused to travel backward and

1,000,589

forward from one end of the apparatus to

the other, the direction of movement when
the end of the apparatus is reached being
automatically reversed by the action of the
said stationary cam pieces upon the ship-
ping mechanism, as will be well understood.

The outer frame members 20 and 23 of
the carriage 11 have downwardly extend-
ing portions 43 (see Figs.” 2 and 3) con-

nected together by cross ties 44, which con-

70

75

stitute supporting means for the carrier- -

operating or transverse mechanism 12. This
mechanism includes tilting frames 45, one
on each side of the apparatus, the said
frames being pivoted to the lower ends of
the standards 43 upon studs or pins 46;

80

sprocket wheels 47 rotatably mounted at the

opposite ends of the said tilting frames 45;
and a carrier chain 48 mounted upon the
said sprocket wheels 47 and provided with
carrier engaging elements or hooks 49. Mo-
tion is imparted to the chains 48 by means
of vertical sprocket chains 50 which connect
sprocket wheels 51 secured upon the car-

riage shaft 31 near its opposite ends, with

sprocket wheels 52 mounted loosely upon
the studs 46. Other sprocket wheels 53
mounted to rotate with the sprocket wheels
52 engage the links of the said chains 48
and so impart the driving movements which
they receive through the chains 50 from
the carriage shaft 11, to the said chains 48.
It will be remembered that.the shaft 31
rotates at a very much higher speed than
does the shaft 28;.therefore, though the
carriage 11, as a whole, moves slowly from
one end of the apparatus to the other the
carrier chains 48 will, in the meantime,
move quite rapidly. -The carrier engaging
elements or hooks 49 are arranged, 1n the
movement of the carrier chains 48, to suc-
cessively engage the ends of the bars 15
of the individual carriers 14, as appears
more particularly in Fig. 1 of the draw-
ings, the said hooks being arranged to carry
the said carriers over the tilting frames 45
from the front to the rear ends thereof, and
at the rear end of the same to deposit the
carriers with their burdens at suitable
points in succession to the rear of the said
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frames. Stationary guides 71 serve to guide .

the carriers as they leave the chains. This
movement and the- operation thereof will
be best understood by reference to Fig.
1 in which it will be seen that a carrier is
just being lifted by the transferring
mechanism at the forward end of the tilt-
ing frames (considering the same to be mov-
ing in the direction of the arrow 54 in prox-
imity thereto) and has just deposited a
carrier with its burden at the rear thereof.
As the carriage moves slowly in the direc-
tion of the arrow 54 the carriers with their
burdens will be moved in succession from
the front to the rear until the carriage

120

125



10

15

20

30

1,000,589

reaches the end of the apparatus. At this
time the driving motion thereof will be
reversed owing to the operation of the sta-
tionary cam piece 42 upon the shipping
mechanism, and the carriage will then com-
mence its return movement. In its return
movement the transferring mechanism will
proceed to transfer the carriers with the
skeins thereon, one at a time, from one end
of the transferring mechanism to the other,
and such operation will be continuous until
the carriage reaches the opposite end of the
apparatus and the motion thereof is again
reversed by engagement of the shipping
mechanism with the stationary cam 42 as
will be well understood. .

At the moment of reversing the direction
of movement of the carriage it i1s necessary
also to reverse the tilted position of the
frames 45, and for this purpose I have con-
nected the said frames 45 by means of con-
necting rods 55 with arms 56 upon a rock
shaft 57. The rock shaft 57 is provided with
an operating arm 58 which connects by
means of a link 59 with an arm 60 of the
shipping lever 41. When the shipping lever
41 1s shifted from one position to the other
a corresponding movement is communicated
through the said links and levers to tilt the
frames 45 in the proper direction and at
the proper angle.

Hand dyeing is usually carried on by
shifting individual carriers, from which
skeins hang suspended in the dyeing vat,
frem one position in the vat to another, and

. in such movements they are usually lifted
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somewhat. The lifting and transferring op-
eration performed by the carrier operating
mechanism 12 very closely simulates this
movement.  Sometimes, however, the car-
riers are hardly elevated at all, being lifted
only just sufficient to clear the edges of the
tank and then moved along from one posi-
tion to the other. If it is desired to so do
in the present apparatus the frames 45 are
lowered and are maintained in a horizontal
position. The amount of lift then given to
the carriers is only just sufficient to allow
them to clear the teeth of the racks 18 and

. thereafter they are moved horizontally in-

stead of being moved along an incline as
formerly. In order-to lower the tilting
frames 45 I have provided openings 61 at
the lower extremities of the brackets or
standards 43 for receiving the pivot. pins 46.
The pins may be removed from the positions

which they normally occupy, to the said

lower points, and the frames may be held
permanently in a horizontal position by
first loosening a coupling 62 with which the
connecting rod 55 is provided whereby the
frames may be adjusted to the required
horizontal position and then securing the
said conneeting rod 55 fast to the frame
piece 43 of the carriage 11 by means of a

8

set screw 63. At this time a coupling 64
provided between the operating arm 58 and
the link 59 (see Fig. 5) must be disconnected
so as to allow the operating .arm 58 free
movement while the link 59 1s held still.
In the hand operation of dyeing a rotary
movement is usually given to the carrier
during its movement of translation from

-one end of the vat to the other, and to pro-

vide for a similar movement I employ a
spring actuated presser bar 65, carried by
the tilting frames intermediate their ends,
and a relatively stationary track 66 oppo-
site the said presser bar. The hooks 49 are
provided with rollers 67 which engage the
said tracks whereby the said rollers are ro-
tated and the carrier bars 15 are forced
against the said rollers 67 by means of the
presser bars 65, whereby as the carriers pass
the center of the tiiting frames they will be
given a movement of rotation. This mecha-
nism is shown on an enlarged scale in de-
tail in Fig. 6, while a carrier is shown as
being thus rotated in the detail sectional
view Hig. 4. The rotation of the carrier
is brought about by the co-engagement of
the bar 15 thereof with the wheels 67 and
the lower face of the presser bars 65, as will
be well understood. Should it be desired
that no such rotary movement be imparted
to the carriers the presser bars 65 may be

lifted so that they will fail to engage the

bars 15 of the carriers, and for the purpose
of holding the said presser bars 65 in their
elevated positions I have provided a hook
68 for each said presser bar, as is clearly
shown in Fig. 6.

As it is common in the dyeing art to em-
ploy a very long vat and to employ several
gangs of operators at various points along
the same, T have designed an apparatus such
as is shown in Figs. 8 and 9 by which simi-
lar operations may be carried on mechani-
cally at the various points. Such an appa-
ratus comprises a single drive shaft 86 and
a plurality of carriages 11 all of which are
engaged and operated thereby. These car-
riages may be located at various points and
at different distances apart as may be de-
sired, stationary cams 42 for each carriage
being located at the proper positions to ef-
fect the reversal of the direction movement
of the carriages so as to limit their range
of movement, as will be well understood.

While I have described the foregoing ap-
paratus as a “dyeing apparatus” and the
liquid in the vat as a ‘“dye,” it will, of
course, be understood that liquids of other
character may be employed in the vat, if de-
sired, and the apparatus used for other pur-
poses besides dyeing,—such, for instance, as
washing, cleaning, ete.

What I claim is:

1. In apparatus of the class described, the
combination with a vat, of individual and
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unattached carriers for suspending articles
in the vat, a traveling carriage, means for
imparting feeding movements to the car-
riage over the said vat and transferring
means comprising endless chains carried by
the said carriage, for imparting movements
of translation to the said carriers.

2. In apparatus of the class described, the
combination with a vat, of individual and
unattached carriers for suspending articles
in the vat, means for supporting the said
carriers over the vat, a traveling carriage,
means for imparting feeding movements to
the carriage over the said vat, and trans-
ferring means carried by the said carriage
for imparting movements of translation to
the said carriers, said transferring means
comprising endless chains arranged nor-
mally at an angle to the horizontal.

3. In apparatus of the class described, the
combination with a vat, of individual and
unattached carriers for suspending articlesin
the vat, a traveling carriage, means for im-
parting feeding movements alternately in
opposite directions to the carriage over the
said vat, and transferring means carried by
the said carriage for imparting movements
of translation to the said carriers, the said
transferring means comprising = endless
chains arranged normally at an angle to the
horizontal. ;

4. In apparatus of the class described, the
combination with a vat, of individual and
unattached carriers for suspending articles
in the vat, a carriage arranged to travel
over the vat, means for imparting such
movements thereto, reversing means for re-
versing the direction of the said movements
at predetermined points, and transferring
means comprising endless chains carried by
the said carriage for imparting movements
of translation to the said carriers.

5. In apparatus of the class described, the
combination with a vat, of individual and
unattached carriers for suspending articles
in the vat, a carriage, means for imparting
feeding movements thereto alternately in
opposite directions, transferring means car-
ried by the said carriage for imparting

" movements of translation to the said car-

riers, the said transferring means compris-
ing endless chains, and means carried there-
by for engaging the said carriers.

6. In apparatus of the class described, the
combination with a vat, of individual and
unattached carriers for suspending articles
in the vat, a carriage arranged to travel lon-
gitudinally with respect to the vat, tilting
frames carried thereby, and endless chains
carried by the said tilting frames, said end-
less chains provided with means for engag-
ing the said carriers.

7. In apparatus of the class described, the
combination with a wat, of individual and
unattached -carriers for suspending articles

1,000,589 °

in the vat, a carriage arranged to travel lon-
gitudinally with respect to the said vat, tilt-

ing frames carried thereby, endless chains

carried by the tilting frames, the said end-
less chains provided with means for engag-
ing the said carriers, and means for auto-
matically tilting the said frame in opposite
directions. ' :

8. In apparatus of the class described, the
combination with a vat, of individual and
unattached carriers for suspending articles
in the vat, a carriage arranged to travel
longitudinally with respect to the said vat,
means for reversing the direction of move-
ment of the saild carriage at predetermined
points, tilting frames carried by the said
carriage, means carried by the tilting frames
for engaging the carriers and imparting
movements of translation thereto independ-
ent of the feeding movements of the car-
riage, and means for oppositely tilting the
frames when the direction of feeding move-
ments of the carriage is reversed.

9. In apparatus of the class described, the

combination with a vat, of individual and
unattached carriers for suspending articles
in the vat, a carriage arranged to travel lon-
gitudinally with respect to the vat, tilting
frames carried thereby, endless chains car-
ried by the said tilting frames, the said end-

less chains provided with means for engag-

ing the said carriers, means for oppositely
tilting the said frames, and means for ren-
dering the said tilting means inoperative,
and holding the frames against tilting when
desired.

10. In apparatus of the class described,
the combination with a vat, of individual
and unattached carriers for suspending arti-
cles in -the vat, means for supporting the
said carriers over the vat, endless chain
mechanism for imparting movements of
translation to the carriers successively, sup-
porting means for the endless chain mecha-
nism and means for feeding the supporting
means and the said endless chain mechanism
bodily along the vat. - :

11. In apparatus of the class described,
the combination with a-vat, of individual
and unattached carriers for suspending arti-
cles in the vat, means for supporting the
said carriers over the “vat, endless chain
mechanism for imparting movements of
translation to the carriers successively,
means for rotating the carriers while they
are engaged by the said endless chain mecha-
nism, supporting means for the endless
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chain mechanism and means for feeding the

supporting means and the said endless chain
mechanism bodily along the vat.

12. In apparatus of the class described,
the combination with a vat, of individual
and unattached carriers for suspending arti-

cles in the vat, means for supporting the-
said carriers over the vat, endless chain
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mechanism for imparting movements of
translation to the carriers successively, a
pressure device for pressing upon the carrier
ends to rotate them during their movements
of translation, supporting means for the
endless chain mechanism, and means for
feeding the supporting means and the said
endless chain mechanism bodily along the
vatb,

13. In apparatus of the class described,
the combination with a vat, of individual
and unattached carriers for suspending arti-
cles in the vat, means for supporting the
said carriers over the vat, endless chain
mechanism for imparting movements of
translation to the carriers successively, the
said chains carrying rollers for engagement
with the said carriers, said rollers being
caused to rotate in the movement of the end-
less chains, and presser bars for forcing the
said carriers against the rollers whereby to
cause the rotation of the said carriers during
their movements of translation, and means
for feeding the said endless chain mecha-
nism bodily along the vat.

14. In apparatus of the class described,
the combination with a vat, of individual and
unattached carriers for suspending articles

B

in the vat, means for supporting the said
carriers over the vat, endless chain mecha-
nism for imparting movements of transla-
tion to the carriers successively, a pressure
device for pressing upon the carrier ends to
rotate them during their movements of
translation, means for rendering the said
pressure device inoperative at will, and
means for feeding the said endless chain
mechanism bodily along the vat.

15. In apparatus of the class described,
the combination with a vat, of individual
and unattached carriers for suspending arti-
cles in the vat, means for supporting the
said carriers over the vat, means for im-
parting movements of translation to the
carriers successively, rollers carried by the
said means and arranged to rotate in such
movements of translation, and a pressure
device for forcing the carriers against the
said rollers during their movements of
translation to cause them to be rotated by
the relative- movement of the said rollers
with respect to the said pressure device.

ERNEST DE JOURNO.

Witnesses :

D. Howarp Haywoon,
F. B. Graves.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.”
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