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UNITED STATES PATENT OFFICE.

JOHN . BLUNDELL, OF PROVIDENCE, RHODE ISLAND, ASSIGNOR TO THE
GREENWOOD DYEING MACHINE COMPANY, OF MAINE.

APPARATUS FOR DYEING YARN.

SPECIFICATION formixrg part of Letters Patent No. 560,019, dated May 12, 18986.
Application filed December 18,1895, Serial No. 572,498, (No model.)

To all whom it may concern:

Be it known that I, Joax C. BLUNDELL,
of the city and county of Providence, in the
State of Rhode Island, have invented a cer-
tain new and useful Improvement in Clear-
ing Devices for Yarn-Sticks of Dyeing-Ma-
chines; and I declare the following to be a
specification thereof, reference being had to
the accompanying drawings.

IFigure 1 is a side elevation of my inven-
tion in position in a dye-vat, which is shown
in central longitudinal section. Fig. 2 is a
top plan view of the same. Tigs. 3 and 4
show in side elevation the eccentric and cam

in their different relations and movements

with respect to the yarn-sticks and the means
for supporting the same, said yarn-sticks be-
Ing seen in cross-section.

Like numerals indicate like parts.

My invention is a clearing device for the
yarn-sticks of dyeing-machines and is de-
signed to give a proper, slow, and progress-
1ve movement to the skeins of yarn supported
on said sticks, so that the yarn may be uni-
formly advanced and subjected to the action
of the ligquid dye in the vat, over and in
which said yarn is supported.

It consists in the combination, with a dye-
vat, of a frame to which are fastened perma-
nent upper and lower yarn-sticks and a mov-
able frame having yarn-sticks mounted there-
in and supported on four circular disks ec-
centrically mounted on transverse shafts
near the end of said fixed frame and capable
of & reciprocating movement vertically and
horizontally by the force of said cams codp-
erating with oval cams also eccentrically
mounted on said shafts, respectively, said
shafts being moved by power, as hereinafter
particularly described.

In the drawings the dye-vat is shown at

5 and is of the usual or any approved con-
struction. Standards or posts 1 are erected,
as shown, and rest upon bases 11. On each
side lengthwise of the machine are top rails
or bars 9, fastened to the tops of said stand-
ards 1, as seen in Fig. 1, and constituting a
fixed frame. From the top rails 9 the verti-
cal bars 15 fastened thereto extend down-
ward into the vat 13, and on each side length-

wise of the machine bottom rails or bars 16 |

w—

are supported by the vertical bars 15. Top
yarn-sticks 3, preferably rectangularin eross-
section, are fastened to the fop rails 9, De-
neath the same, and bottom yarn-sticks 10,
preterably cylindrical in shape, are mounted
in the bottom rails 16. These yarn-sticks 3
10 extend crosswise and are supported in a
fixed position by the rails 9 16.

T'wo reciprocating bars 4 are provided with
yarn-sticks 2, fastened thereto on the under
side of said bars 4. At the ends of the re-
ciprocating bars 4 they have parallel flanged
ways 17 18, connected by a cross-piece 19.
1he parts 17 18 19 are fastened to the recip-
rocating bars 4 at each end.

A cam-shaft 7 is mounted in bearings 20
beneath the fop rails 9 and has a pulley 21,
by which it is rotated by power communi-
cated by a belt 22 or otherwise. The cam-
shatt 7 carries two cams 5 5, fastened there-
to, which are a true ecircle in shape, but are
mounted eccentrically, as shown in Figs. 3
and 4. Said shaft 7 also carries two cams 6
6, of oval shape, fastened to said shaft and
mounted eccentrically thereon, as seen in
Figs. 3 and 4. Kach cam 5 travels within
the flanges of the respective ways 17 18 and
is partially covered at the side by the cross-
piece 19, as shown. The edge of each cam 6
lies in contact with the edge 8 of the cross-
piece 19 adjacent thereto.

The cam-shaft 7 has at the end opposite to
the pulley 21 the bevel-gear 14. A shaft 12
is mounted on one side of the vat 13 in the
bearings 23 and has at its ends the bevel-
gears 24 25. Nearthe end of the vat 13, oppo-
site to the end where the cam-shaft 7 is
mounted, there is a cross-shaft 26, mounted
in bearings 27, beneath the top rails 9. The
cross-shatt 26 has the bevel-gear 28. The
bevel-gear 14 of the cam-shaft 7 engages with
the bevel-gear 24 of the shaft 12, and the
bevel-gear 25 of the shaft 12 engages with the
bevel-gear 27 of the cross-shaft 26. At the
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ends of the reciprocating bars 4, adjacent to
the cross-shaft 26, they are also provided
with flanged ways 29 30, and on the cross-
shaft 26 two circular disks 31 31 are eccen-
trically mounted similar to the eccentric cir-
cular cams 5 5; but there are no eams on said
shaft 26 like the cams 6 on the shaft 7.
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The yarn skeins are shown at 52, passing
around the yarn-sticks 2 3 and 10.
Having thus described the several parts of
my device, I will now explain its operation.
¢ The vat 13 is partially filled with the dye
liquor. The yarn is hung in skeins upon the
yarn-sticks, as illustrated in I'ig. 1, the lower
half or other proper portion of the skeins be-
ing submerged in the dye liquor and absorb-
1o ing the same. TPower applied by the belt 2=
turns the pulley 21 and with it the shaft 7
and its cams 55 6 6. We will suppose that
all the parts of the device are in the relative
positions shown in Fig. 1. 1f1is there seen
15 that the yarn-sticks 2 3 lie side by side and
{hat the reciprocating bars are in their lowest
position, nearly in the plane of the top sur-
face of the top rails 9. The rotation of the
shaft 7 turns tlie cross-shaft 26 by reason of
co the bevel-gearing 14 24 25 28, and as these
bevel-gears have the same number of cogs
the circular eccentric-cams b 5 and 31 s1 move
at the same time and with the same speed.
The action of said cams 5 5 31 31 is to peri-
>¢ odically and regularly lift and lower the bars
4 4 and their connected yarn-sticks 2 2. The
cams 6 6 on the shaft 7 turn with the cams
55 and are fast on said shaft and may be
either fast on the cams 5 5 or made integral
36 therewith. The cams 6 6 abut the edge of
the cross-pieces 19, as shown in Figs. 3 and 4,
and the rotation of the shaft 7 and said cams
6 6, bearing foreibly against the edges of said
cross-pieces 19, cause the bars 4 4 to move
7¢ longitudinally to such a distance as is deter-
mined by the longest radius of the cam 6.
The combined action of the lifting-cams 5 5
and the reciprocating cams 6 6 1s to cause
each yarn-stick 2 first to rise from the posi-
40 tion shown in Fig. 1 to the position shown in
Fig. 3, at which point the radius of the cams
6 6 begins to increase, and the bars 4 4 are
then moved longitudinally to the position
shown in Fig. 4, where it is seen that the yarn-
sticks 2 and 3 are in vertical planes consider-
ably apart. The return or reverse motion ol
the bars 4 4 is caused by the weight of said
bars and of the yarn with which they are
loaded on said yarn-sticks 2 and also by the
so frictional drag of the cams 5 5 31 31 upon the
ways 18 29, which thus automatically carry
back the parts from the position shown in
I'ig. 4 to the position shown in Iig. 3. The
movement of each of the yarn-sticks 2 Z,
caused by the combined action of said cams
55 6 6and said spring, is indicated by the dot-
ted curves K K in Tfig. 3. The effcet of this
movement of the yarn-sticks 2 2 upon each of
the yvarn skeins 32 is as follows: The skein 1s
6o firstlifted off the fixed yarn-stick 3 (see Fig. 3)
and the top of the skein is moved a distance
equal to thatof the longest radius of the cams
6 6, so moving the whole skein bodily without
any rotation of the yarn-sticks, as heretofore
65 has always been mnecessary. 1t will be ob-~
served that by this bodilylifting of the skein
from the yarn-sticks 3 by the yarn-sticks 2,
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(illustrated in Fig. 3,) followed by the bodily
lowering of said skeins, as described, dis-
penses with the frictional drag of the yarn
upon the yarn-sticks, as heretofore, and so
prevents any wear or waste of the yarn from
this cause during the dyeing operation. The
lowering of the yarn-sticks 2 brings down the
yvarn skeing so that they rest upon the tops
of the yarn-sticks 2 3, as before.
the yarn skeins are gradually and regularly
moved upon the sticks and are immersed and
drawn through the dye liquor in such a man-
ner as to secure uniformity of color and to
prevent all entangling of the skeins with each
other, thereby avoiding the breakage and
damage which have heretofore been experi-
enced in the dyeing of yarn.
T claim as anovel and useful invention and
desire to secure by Letters Patent— |
1. In ¢ombination with a dye-vat, the fixed
upper and lower rails, having yarn- sticks
mounted thereon, respectively, from side to
side, two cam-shafts, mounted transversely
beneath said upper rails near the ends thereot,
the reciproeating or movable frame or bars,
provided with and connected by varn-sticks,
extending crosswise, circtlar disks, two on
cach of .said shafts, mounted eccentrically
thereon, respectively, and adapted to support
said reciprocating frame or bars and to im-
part to them a vertical reciprocating move-
ment, a pulley on one of said shafts, a bevel-
gear on the end of each shatt, respectively, a
shaft mounted on said vat, and having bevel-
cears at its ends engageable, respectively,
with the bevel-gears first aforesaid, substan-
tially as shown. | |
o "In combination with a dye-vat, the fixed
frame, having yarn-sticks mounted thereon,
from side to side, a shaft mounted trans-
versely on said frame near the end thereot,
the reciprocating or movable frame or bars
properly mounted and provided with and con-
nected by varn-sticks extending crosswise,
two oval cams, mounted on said shaft, and ex-
tension-piece upon each of the movable bars
against which, respectively, said cams are
adapted to lie in forcible contact and to im-
part to said movable frame or bars, a hori-
zontal movement, a pulley on said shaft,
adapted to receive power, and means adapted
to give the return horizontal movement to
said frame after the extreme action of the
cams has ceased, substantially as specified.

i’

3. In combination with a dye-vat, the fixed

upper and lower rails, having yarn-sticks
mounted thereon, respectively, from side to
side, two cam-shafts mounted transversely
beneath said upper rails and each having a
bevel-gear at one end, the reciprocating or
movable frame or bars, provided with and
connected by yarn-sticks, extending cross-
wise, circular disks, two on each of said
shafts, mounted eccentrically thereon, re-
spectively, twooval cams on one of said shatts
with their major diameter in line with the
najor diameterof the circular cams, next ad-

In this way
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Jacent, parallel flanged ways extending from

the ends of said movable bars and supported
by said circular cams, cross-pieces connect-
ing said parallel ways at two corresponding
ends of said movable bars and adapted to re-
celve on their edges respectively, the pres-
sure of the oval cams, a pulley on the shaft
on which are the oval cams, a shaft mounted

on the vat and having at its ends bevel-gears,
respectively engaging the adjacent bevel- 10
gears of the two shafts first aforesaid, sub-
stantially as specified.
- JOHN C. BLUNDELL.
Witnesses:
WARREN R. PERCE,
CHARLES D. WooD.
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