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To all whom it may conceri:

Be it known that I, JoaxX C. BLUNDELL, of
the city of Providence, in the county of Provi-
dence, in the State of Rhode Island, havein-
vented acertainnewand useful Improvement
in Machines for Dyeing Yarn; and I declare
the following to be a specification thereof, ref-
erence being had to the accompanying draw-
1nges. | _
FFigure 1 is a top plan of my invention.
I'ig. 2 is a side elevation of the same. Fig. 3
is a view of my invention, partly in elevation
and partly in section, as seen on line x x of
Fig. 5. Ifig. 4 1s a view of my invention,
partly in elevation and partly in section, as
seen on line 7 v of Kig. 3. ¥ig. 5 1s a front
elevation of oneendof myimproved machine.
FFigs. 6 and 7 are respectively front and side
elevations of the rock-shaftand its connected
parts. Figs.§,9,10, and 11 are detail views.

Like numerals indicate like parts.

My invention 1s a device adapted for use in
dyeing varn; and it consists of the novel con-
struction and combination of the several ele-
ments and parts hereinafter particularly de-
scribed, and set forth in the claims.

In the drawings, 1 represents the bed or
platform of the machine, rectangular in form,
upon which are erected four standards 2,

preferably metallic, having longitudinal
erooves and shapedin ¢ross-section as shown
in Iiig. 1.

Atankorvat s, preferably of wood, is placed
upon the platform 1 and holds the dyeing
liquor. Onmn.each side of the tank 3, near the
bottom and ends thereof,are brackets4 4, hav-
ing suitable bearings, and at or near the cen-
ter of the tank, near the bottom thereof, 1is
the bearing 5, while on rear or right-hand end
of the tank 5, as seen 1n Fig. 2, near its bot-
tom, are the brackets or bearings 6, and on
the opposite or front end of the tank, near
its bottom, are the upwardly-curved brack-
ets 7 7. Ralls 8 are arranged on two opposite
sides of the tank (but not connected there-
with) to form a track. The rails § extend

from end to end of the machine and enter
loosely into the grooves or channels of the
standards 2, as seen in Figs. 1 and 2. Said |

N

rails 5 have near their ends, respectively, tu-
bular portion or support 9, whose bore is
screw-threaded.

On each of the four bracket-bearings 4 4 is
mounted a long serew-threaded rod 10, (see
I'ig. 4,) which also passes through and is sup-
ported by the tubular portion or support 9 of
the rails 8 and engages by said screw-threads
with sald tubular portions of the rails. The
rails 8 are thus supported upon said screw-
threaded rods and are movable vertically
upon said rods when the latter are rotated,
1he grooves of the standards 2, into which
the ends of said rails enter loosely, keep the
ralls 3 parallel with each other and direct
their vertical movement. Each rod 10 has
at 1ts lower end a bevel-gear 11. |

On each side of the tank 3 is a horizontal
shaft 12, mounted in the bearings 4 4 and
5, and provided with the large bevel-gear 13
at 1ts front end, and with the small bevel-gear
14 at its rear end, and with the bevel-gears
15 and 16 near the ends. - The bevel-gears 15
and 16 engage, respectively, with the bevel-
gears 11 and 11 at the lowerend of the rods 10
and 10, respectively. = Onthe frontend of the
tank 3 1s mounted, in the brackets 77 there-
of, a shaft 17, (see Fig. 11,) on the ends of
which are the bevel-gears 18 and 19, the lat-
ter engaging with the bevel-gears 20 on the
front end of the shaft 21. On the rear end
of the tank 3 is mounted in the brackets 6
thereof a shatft 22, on the ends of which are
the bevel-gears 23, engaging, respectively,

with the bevel-gears on the rear end of the

shafts 12 and 21, respectively.

A carriage or frame, composed of the side
bars 24 and 25 and the cross-bars 26 and 27,
(bolted to the bars 24 and 25, as shown at 28,)
travels back and forth by its trucksor flanged
wheels 29 upon the rails or tracks 8§ S. The
wheels 29 are mounted upon journals 30, ex-
tending downward from the side bars 24 and
25. Oneachside bar 24 251is mounted an arm
51, pivotally connected at 32 upon an exten-
sion 33 of sald bar. The arm 31 has a central
enlargement, in which is a slot. (See Tig. 2.)
A bracket 34 extends from the side bar 24 on
each side and has a tubular socket or cham-
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| end bears against the top ot the arm- 31 at 1138-
free end.

A lever-arm 36 is pivotally mounted at 37 |
to the tank 3 on each of its two sides and has |
at its end a pin or stud 3S; which enters the
slot in the arm 31. | -

In a standard 39, Fig. 5 1S mounted aQ ver tl-

T

10

“extends a link or rod 47, pivotally connected
at one end with the crank-arm 46 and at the
other end with one of the lever-arms 36 near

having a concave periphery.

ber, in whichis a spiral spring 35, whose outer

cal shaft 40, Wlnch i8 provlded with a gear41,

end of the shaft 40 is a bevel-gear 42. = The

shaft 40 is also mounted in the bearing 4s. | ¥
- A cross-shaft 44 1 mounted in the standards

2and has at-or nearits center a bevel-gear 45,

“which engages with bevel-gear 42 of the shaft
- At the ends of the eross-shaft 44 are.

40.
cranl-arms 46 and from each crank-arm 46

the center thereof. Top yarn-sticks 485 are

detachably mounted on -supports 49 on the

tops of the side bars 24 25 and extend ACTOSS

Lhe frame or carriage. .
- At the ends of the side bars

‘shafts 50 and 51, extending from side to side.
The cross- sha‘ft ‘50 has at its ends the bevel-
3 and the cross-shaft 51 has

gears 52 and

at one end, Fw. 1, the bevel-gear 54. On

the 'fm"ther-side of the frame on the side bar

brackets 55 55 are fastened, in which 1S

mounted the shaft 50.

- its ends the bevel- -gears J7 and 58, which en-

10

60

gage, 1espeetwelv with -the bevel—gems 52

_z‘md ai of the cross-shafts 5Q and 51.

The cross-shafts 50 and 51 are cam-shafts.
The eross-shaft 50 has fastened thereon the
four eccentric cams 59 59 59 59. T'he cross-
shaft 51 has fastened thereon the four eccen-
tric cams 60 60 60 60. The cams 59 59 have
their inner faces in contact, Fig. 5, and have
their outer faces extending to form flanges
61. The cams 60 60 also have their inner
facesin contact and are provided with flanges
on their outer dﬂ‘es, as indicated by dotted
lines in Figs. 1, 2, and 3. On the outer face
of each cam 60 60 is made a channel 62 of the
peculiar shape illustrated in Iigs. 9 and 10.

Reciprocating bars 63 63 64 64, having their
ends curved and shaped as seen in I‘lﬂs 2, 3,
0, and 10, rest by said ends upon the tops of
the cams 59 GO 59 60, respectively, the thick-
ness of said bars 63 64 together being such
as to cause them to fill the space between the
flanges 61 61 of the cams 59 60 59 60, respec-
tlvely, as shown in Fig.

Near the rear cnd each reciprocating bar
63 has a projection (5, which carries on a
stud 66 upon its end a roller 67, which enters
and is rotatable in the channel or groove 62
of the cam 60. A similar projection 68 ex-
tends from the reciprocating bar 64, near the
end thereof and has a similar roller mounted
on a stud and engageable with the channel or
oroovein thecam 60. Thereciprocating bars
each have a series of supports 69, on which
are detachably mounted yarn-sticks 70, ar-

ranged as shown in Figs. 1 and 2.
it is seen that the }Tarn-stwks 70 extend alter :

| nately between the reciprocating bars 63 65

" At the upper'
| .‘:1 sh_a;ft 76, having

the shaft SO engages with the bev el—ﬂ ear 7

4: 25-&1‘6 Cross- |-

The shaft 50 has at

9 o 560,020

-~

In Fig. 1

and the reciprocating bars 64 6.

On the rear cross-bar 26 of the earr mﬂe or
fl ame is mountedin suitable bearings a 5haft |
171, having
a bevel—-ﬂ ear 73 at 1ts opposn:e end.

a cranlk-handle 72 at one end and
has the. bevel cears 7475.  Onthe front cross-
bar 27 of md carriage or frame is mounted
a_t_lts ends the bevel-gears
7 and 78 and also the bevel-gear 79.

the cross-shaft 71, and the bevel—near S2 of

=

/
of the cross- Qhaft *"6

It also

In a
1011011311(111131 groove - of the 31de bar 24 18
| _=.11101mted Q. shaft S0, having at its ends the

-bevel-gears 81-and 32,
the shaft SO en oages with the bevel—o ear 75 ol

The bevel-gear 81 of

3o -

From the cross-bars 26 and 27 pm*allel |

| hangers 83 83 83 83 extend downward, which

are connected at their bottoms from eud to
end of the machine by the bars S84 and cross-
wise of-the machine by the bars 85. -

In the parallel hangers §3 85 85 55 are bars
-80 St movable 1:11@1@111, and in said bars 86 86
bottom ymn-stwhs 87 are detachably mount-
3 and 4. = Screw-threaded rods 8555

ed, Figs
8888 extend down into said hangers and pass

90

95

-_thl.ou_gh screw-threaded bores in the bars 36

gears T4 78379 f‘% of the cross-shafts 71 70.

On one side of the machine is a. vibrating

100L-sha-ft 03, mounted loosely by a collar Oi
on the shaft 17. The shaft 17 has the bevel-
cgear 18, which engages with a bevel-gear 90
on the rock-shaft 93, Said shaft 93 has a lon-
n‘itudin&l oroove 97. (Shown in full lines in
]_"1“ 7 and in dotted lines in Fig. 8.) This
n'loove 07 extends nearly to the upper end of
the roclk-shaft 93. The rock-shaft 95 is aiso
Supported in the tubular bearing 98, which
is provided with a dovetailed plate 09. This
plate 99 is movable upon the rail 8 between
ways 100. 'The tubular support Y8 has a cen-
tral tubular socket 101, Kig. 3.

A sleeve or tube 95 is loosely mounted on
the rock-shaft 93 and fits loosely within the
socket 101 of the tubular support 93. The
sleeve 95 has a flange 102 at its fop, which 1s
provided with 13{11&111?‘*&11&1’10@{1 teeth 103.
A spiral spring 104 surrounds the sleeve 95,
and has its bearings against the under side
of the flange 102 and the upper end of the
tubular support 9s.

A sleeve or tube 105 has at its botfom the
bevel-gear 106 and is loosely mounted on a
tube (see Fig. 8) which is itself loosely mount-
ed on the rock-shaft 93. Said bevel-gear 1006
has the radially-arranged teeth 10Y. The
teeth 107 of the bevel-gear 106 are engageable
with the teeth 103 of tlle sleeve 99, :.-15 bhOWIl
in Figs. 6 and 7. A collar 108 by a set-screw

109 is fastened to said interior tube on the
| rock-shaft 9.

A spline on the interior or

The rods 88 83 88 88 have at their upper
-'ends, respectively, the bevel-gears 39 90 01
02,which engage, respectively, w1th the bevel-

I1G

I15
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bore of the sleeve 95 enters the longitudinal
groove 97 of the rock-shaft 93, as seen in
I'ig. 8.

On the side bar 24 is a yoke 110, bolted at
111 thereto, and through this yoke a stud-pin
112, Figs. 6 and 7, extends from the sleeve
In this yoke 110 is also mounted one end
of the ecam-shaft 50, having the bevel-gear
53, engageable with the bevel-gear 106 of the
sleeve 105. | |

On the shaft 17, Fig. 11, is the worm-gear
1Z5andthesliding cone-clutches 113114, mov-
able on said shaft by a spline connection.
1'he bevel-gear 115 on the shaft 17 has a con-
1cal socket adapted to receive the cluteh 113,
and the bevel-gear 116 on the shaft 17 has a
conical socket adapted to receive the cluteh
114, Eachcluteh 113 114is circumferentially
channeled. Levers117 118arepivotedat 119
and 120, respectively, to the tank 3 and have
stud-pins which enter the circumferential
groove of the adjacent clutch. The levers
117115 are connected by the rod 121, pivot-
ally mounted at its ends thereon. The bevel-
gears 115 and 116 are loosely mounted on the
shaft 17.

Theextension-rails 122 are pivotally mount-
ed at the upper ends of the standards 2 and
may be supported by braces or otherwise.
1he skeins of yarn are shown at 123 passing
over the yarn-sticks.

Having described the several parts of my
improved machine, I will now explain its OPp-
cration, beginning with the machine in the
position illustrated in Figs. 1, 2, 3, and 4.

1he tank or vat 3 is partially filled with
the dye liquor, as indicated by broken hori-
zontal lines inI'igs. Sand4. The yvarn skeins
pass over the yarn-sticks 48, 70, and 87, their
lower portions being submerged in the dye
liquor. The yarn skeins 123 are drawn to a
proper tension between the yarn-sticks 48
and 70, respectively, by turning by hand the
crank-handle 72 of the shaft 71. The bevel-
gears 79, 74, and 73 of said shaft 71, respec-
tively, turn the bevel-gears 81, 89, and 90 of
the shaft 80 and of two of the rods 8S S88.
Lhe shaft SO so turned by the bevel-gear 81
turns, by its other bevel-gear 82, the shaft 76,
with its bevel-gears 78 and 79. The bevel-
gears 75 and 79 of the shaft 76 turn the other
two vertical shafts 88 S8 by means of their
bevel-gears 91 and 92, respectively. The
turning of the vertical rods S8 88 88 and SS
so caused results, by reason of their screw-
threaded connection with the bars 36 and 86,
in the vertical movement, up or down, as m ay
be desired, of said bars 86 and 86 in the hang-
crs 83 S3 83 83, and the yvarn skeins are thus
drawn to the proper tension by the bottom
yarn-sticks, mounted in and movable verti-
cally by said bars 36 8G. The shafts, bars,
and hangers, which are submerged in the
(ye liquor, should be made of bronze or of a
metal not liable to be corroded or affected by
the liquid dye. The yarn skeins 123, so
mounted on the yarn-sticks 48, 70, and 87,

' require both a horizontal reciprocating move-

ment and also a progressive intermittent ver-
tical movement or feed motion. The hori-
zontal reciprocating movement is given as
follows: Power is applied from a steam-en-
gine or prime motor to the shaft 17 by a pul-
ley thereon (nmot shown) turned by a belt.
The shaft 17 by its worm-gear 125 turns the
wheel 41 of the shaft 40 and the bevel-gear
42, attached to the shaft 40. The bevel-gear
42 turns the bevel-gear 45 of the shaft 44 and
with it the cranks 46 and 46 on said shaft.
The cranks 46 46 give a reciprocating move-
ment to the links or rods 47 47, and these
communicate an oscillating movement to the
levers 36 36, mounted on the tank, Fig. 2.
The levers 36 36, by their stud-pins 38 38, at
the upper end thereof, engage in the slots of
the lever-arms 31 31. The lever-arms 31 31,

being pivotally fastened to the side bars 24

2o of the traveling carriage or frame, cause,
by their said connection with the osciilating

levers 36 36, the carriage or frame to move

back and forth, traveling upon the trucks or

30

OO

wheels 29 upon the rails or track 88. "Asall

the yarn-sticks are carried by this frame, the
yarn skeins upon said sticks are moved regu-
larly back and forth in a horizontal direction
in the tank and their submerged portions
are thus perfectly subjected to the dye liquor
in said tank. |

As the top of each lever 36 in oscillating,
as above described, necessarily moves in an
arc of a circle, the lever-arm 31, which en-
gages by its slot with the stud-pin 38 of the
lever 36, rises and falls to maintain said en-
gagement and is keptin proper relative posi-
tion and contact with the lever 36 by means
of the spiral spring 35, which, mounted in
the socket of the brackets 34, has its free
end always in forcible contaet with the end
of the lever-arm 36.

The vertical feed motion is given to the
yarn skeins 123 by the following means: The

95

100

105

IIO

shatt 17, rotated by power, as already stated,

turns the bevel - gears 18 and 1S thereon.
T'he bevel-gears 18 18 turn, respectively, the
bevel-gears 96 96 of the shafts 93 and 93.
Said shafts 93 93, so turned, cause the tubes
or sleeves 95 105 thereon to turn with them,
being engaged therewith by the spline con-
nection of the sleeve 95 with the longitudinal
groove 97 of the rock-shaft 93. The teeth
105 of the sleeve 95 engage with the teeth
107 of the sleeve 105 and compel the sleeve
105 to turn with the shaft 93 and with the
sleeve 95. This turning of the sleeve causes
the bevel-gear 106 on said sleeve to turn also,

‘which gear 106, engaging with the bevel-gear

99, turns the cam-shaft 50. The cams 59 59
are arranged in pairs, as seen in Figs. 1 and
5, and are simply lifting - cams. The cam-
shaft 50 has a bevel-gear 52, which turns the
shaft 56 by the bevel-gear 57-and the bevel-
gear 58 on said shaft 56 turns the bevel-gear
54 of the cam-shaft 51. The cams 60 60 are

arranged in pairs on the eam-shafts 51,

115

120

125

130
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stick 48 and lifts the yarn skein bodily o

curved dotted line in Kigs. 9 and 10.

Thereciprocating bars 63 63,by theircurved
ends, rest upon the top of the cams 59 and 60,
on the peripheries thereof, respectively, and
the reciprocating bars 64 64, by their curved
ends, rest upon the top of the companion
cams 59 and 60, on the peripheries thereof.
The roller 67 upon the stud 66 of the projec-
tion 65 of each reciprocating bar 63 is rotat-
able in the channel 62 in the face of the un-
derlying cam 60, as already desc:ibed.

The rotation of the cam-shafts 50 and ol
causes the rotation of the cams 59 and 60
The reciprocating bars 63 (4, rest-
ing on the peripheries of said cams respect-
ively, regularly rise and fall assaid cams re-
volve. At the same time the rotation of the
cams G0 60, by means of the channel in each
of them and the rollers 67 of the projections
65 68 of said reciprocating bars, give a regu-
lar horizontal movement to said bars, alter-
nately, back and forth. These two move-
ments, imparted to the reciprocating bars,

oive a regularly-intermittent feed motion to.

the varn skeins, which I will now describe.
When the yvarn-sticks 48 and 70 are in the po-
sition seen in Fig. 10, the top of the yarn

skein lies straight across the tops of said yarn-

sticks. The movement of the yarn-sticks 70
is indicated in a dotted curve in Kigs. 9 and
10. VWhen the top edge of the yarn-stick 70
has reached the point indicated at the lower
end of said curve, it is lifted Dby said cam-
action and comes up alongside of the yarn-

1 said
yarn-stick and carries the top of said skein
to the position indicated by the top of said
This
is the position more fully illustrated in Fig.
3. 'Then, as the yarn-sticks 70 descend, that
part of the skein indicated by 124 in Kig. S
vests upon the top of the yarn-stick 43, and
so the skeins are progressively lifted over and
moved upon the yarn-sticks. Dut inasmuch
as the traveling carriage or frame 1s the mean-
while moving back and forth horizontally
upon the rails, as hereinbefore specified, 1t 1s
evident that the rock-shafts 93 93 must be
adapted to oscillate or vibrate to allow such
movement, and this vibration of the shafts
03 is possible by the following devices: Each
vibrating shaft 93 has at its bottom a collar
94, loosely mounted upon the shaft 17, and
aach is also supported in a tubular bearing
08, which slides in ways 100 upon the rail 8.

A stud 112 extends from the sleeve 105 and

passes through a hole in the yoke 110, Iigs.
G and 7.

When the yarn has been sufficiently sub-
jected to the dye liquid, it is removed from
the tank 3. This is accomplished by the fol-
lowing instrumentalities: By the handle 117
the cone-cluteh 113, Fig. 11, is thrown into
engagement with the adjacent bevel-gear 119,
on the shaft 17. Said bevel-gear engages 1ts

companion bevel-gear 13 and turns thereby
the horizontal shaft on that side near the bot-
tom of the tank. This shaft has bevel-gears, |

560,020

which, engaging with the bevel-gears of the
vertical serew-threaded rods, turn them also,
while the bevel-gear at the rear end of said
horizontal shaft, by its engagement with the
bevel-gear of the rear cross-shaft, turns that
shaft, and said shaft, by its bevel-gear engag-
ing with the bevel-gear on the end of the next
horizontal shaft, turns said horizontal shatt,
while the bevel-gears on said last-mentioned
horizontal shaft, by theirengagement with the
bevel-gears on the bottom of the othertwo ver-
tical screw-threaded rods, turns sald rods.

Thus all four of said vertical serew-threaded

rods are turned at the same time, in thesame
direction, and by reason of their engagement,
respectively, in the screw-threaded bores of
the tubular supports 9 of the rails 5, the con-
tinued rotation of said vertical rods causes
the rails to rise and move upward with their
ends in and gunided by the groove or channels
in the standards 2, and the rails 8 thus raised
lift with them thetraveling carriage or frame,
which by its trucks 29 rest on said rails, and
as the carriage or frame carries or supports
the varn-sticks and the yarn thereon, the
whole frame with its load of yarnis lifted out
of the tank 3. This lifting movement con-
tinues until the rails 8 are raised to the level
of the extension-tracks 122 and the carriage
can then be rolled off byits truck-wheels upon
the extension-track 122 to a position suffi-
ciently remote from the tank to permit the
unloading of the yarn from the yarn-sticks
and away from the steam and vapors of the
dyestutfs in the tank; but during all the time
of this lifting movement it is still necessary
to continue the intermittent feed movement
of the skeins, otherwise the lower portion of
the yarn skeins would belongersubmergedin
the dye liquor and so absorb more of the dye-
stuff and the skein would be unevenly colored
thereby. Ior this reason the sleeves 95 and
105 are provided, which, though turning with
the rock-shafts 93 93, are movable longitudi-
nally on said shafts, being engaged with each
other by the teeth 103 and 107 and also by
the spline of the sleeve 95 entering into the
oroove 97 of the rock-shaft 93. The upward
limit of such longitudinal movement of the
sleeve 95 is indicated in Fig. 8, where 1t 1s
seen that the top of the spline of said sleeve
serves as a stop when it comes in contact
with the end of the groove 93. The upward
movement of the rails 8, however, still con-
tinuing, lifts the sleeve 105 off the top of the
rock-shaft 93 and draws its teeth 107 out of
engagement with the teeth 103 of the sleeve
05, as said sleeve 105, by its stud 112, pass-
ing through the aperture in the yoke 110, 18
attached to the side bar 24 of the carriage.
Another lot of yarn skeins is loaded on the
yvarn-sticks while the carriage 1s out on the
extension-tracksaway from the tank. When
loaded, the carriage is run off from the exten-
sion-tracks onto the rails 8, which havein the
meanwhile remained in their elevated posi-
tion upon the tops of the vertical screw-
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threaded rods, and when the sleeve 105 on
each side has been broughtinto position over
the sleeve 95 on cach side, the carriage is
lowered to the position shown in Fig. 2 again.
T'nis lowering movement is caused by throw-
ing the other cone-clutch into connection with
1ts adjacent bevel-gear, Fig. 11, and the two
horizontal shafts and rear cross-shafts are ro-
tated 1n the directions opposite to those re-
quired for the lifting movement above de-

scribed, and so the vertical screw-threaded

rods by their engagement with the screw-
threaded tubular supports 9 of the rails &
cause the carriage and its load to descend to

the position shown in Fig. 2; but it is neces- *

sary that during the whole time of this low-
cring movement that the yarn skeins should
have the progressive feed motion deseribed.
LThis is accomplished as follows: As the car-
riage descends, the sleeve 105 descends to the
sleeve 95, and as the latter is turning, the two
sleeves 95 and 105 at once engage by their
teeth 105 and 107, coming from the position
shown in Fig. 8 tothe position shown in I"g.
. Asthe weight of the sleeve 105 falls upon
the sleeve 95 the spiral springs 104 are com-
pressed.  The vertical feed motion of the
skeinsthusbeginsbefore the skeins comeinto
contact with the dyeliquor. The horizontal
reciprocation of the carriage and yarn-sticks
does not, however, take place until the rails
have reached their first position and the le-
ver-arm -1 of the carriage is again engaged
by its slot with the stud-pin of the lever 30,
as before.

Ieclaim as anovel and useful invention and
desire to secure by Letters Patent—

1. In a yarn-dyeing machine, the combina-
tion of a dye-vat, an oscillating arm pivotally
mounted on said vat, a railway-track sup-
ported above the vat, a traveling frame hav-
ing yarn-sticks and movable on the railway
and provided with a pivotallv-mounted arm
engageable with the osecillating arm, a shaft
rotatable hy power and having a crank and
a link orrod connecting said erank and oseil-
lating arm, substantially as shown.

2. Ina yarn-dyeing machine, the combina-
tion of a dye-vat, a railway-track supported
above the vat, a traveling frame movable on
the railway, a shaft rotatable by power and
means intermediate between said shaft and
frame adapted to impart a reciprocating
movement to said frame upon the railway, a
vibrating rock-shaft rotatable by gearing
from the main shaft and provided with a
bevel-gear and suitable support at its top, two
cross-shafts mounted onsaid frame, each hav-
Ing eccentric cams on which rest reciprocat-
ing bars and adapted by their rotation to im-
part to said bars a combined vertical and
horizontal reciprocating movement, bevel-
gears on said cross-shafts engageable with
the bevel-gears first named, respectively,
means adapted to rotate said cross-shafts to-
gether, and upper and lower varn-sticks
mountedinsaidframeand yarn-sticks mount-

ed on said reciprocating bars, substantia’ly
as described. %

5. In a yarn-dyeing machine, the combina-
tion of a dye-vat, a railway-track supported
above the vat, a traveling frame movable on
the railway, a shaft rotatable by power and
means Intermediate between said shaft and
frameadapted toimpartareciprocatin g move-
ment to said frame upon the railway, cross-
shafts upon said frame adapted to be rotated
by power and cams upon said cross-shafts on
which cams reciprocating bars rest which are
arranged to give a combined vertical and hori-
zontal reciprocating movement to said bars,
substantially as specified. |

4. In a yarn-dyeing machine, the combina-
tion of a dye-vat, a railway-track supported
above the vat, a traveling frame movable on

the railway, a shaft rotatable by power and -

means intermediate between said shaft and
frameadapted toimparta reciprocating move-
ment to sald frame upon the railway, a vibrat-
ing rock-shaft rotatable by gearing from the
main shaft and provided with a bevel-gear
and suitable support at its top a tube or sleeve
through which said roek-shaft passes and pro-
vided with a sliding plate movable in ways
upon said railway -tracks, two cross-shafts

mounted on said frame, each having eccentric

cams on which cams reciprocating bars rest
which are adapted by their rotation to impart
tosaid barsa combined vertical and horizontal
reciprocating movement, bevel-gears on said
cross-shafts, engageable respectively, with the
bevel-gears first named, means adapted to ro-
tate sald cross-shafts together, and upper and
lower yarn-sticks mounted on said frame and
yarn-sticks mounted on said reciprocating
bars, substantially as described.

5. In a yarn-dyeing machine, the combina-
tion of a dye-vat, a frame properly supported
on sald vat with means adapted to raise or
lowersaid frame, which is provided with yarn-
sticks, a cam-shaft mounted on said frame and
provided with cams which are adapted to sup-
port reciprocating bars thereon and to give to
sald bars a combined vertical and horizontal
reciprocating movement, yarn-sticks upon
sald reciprocating-bars, a longitudinally-
grooved vertical shaft rotated by power and
having a geared sleeve capable of rotation
with said shaft bul movable thereon by a
spline engaging in the groove thereof, and a
gear on said cam-shaft engageable with the
gear of sald sleeve, substantially as set forth.

6. In a yarn-dyeing machine, the combina-
tion of a dye-vat, a frame provided with yarn-
sticks, parallel rails on which said frame is
supported, tubular serew-threaded bearings
upon said rails, vertical screw-threaded rods
engageable with said tubular screw-threaded
bearings, means adapted to rotate said verti-
cal rods, a shaft rotatable by power and pro-
vided with means to move said frame back
and forth on said rails, a vibrating rock-shaft
properly mounted atits bottom and rotatable
by power, a longitudinal groove in said rock-
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shaft, a tubular bearing throu oh-whieh the |

rock-shaft passes and provided with a slide
movable upon the railin waysthereon,a sleeve

‘mounted on the rock-shaft and having aspline
which enterssaid groove therein and also hav-
‘ing clutch-teeth upon 1its

upper end, a spiral

spring surrounding said sleeve and adapted
 to normally keep it in an elevated position, & |

sleeve loosely mounted on the rock-shatt and
provided with a stud-pin, and with. cluteh-
teeth upon its lower end engageable with the
cluteh-teeth first mentioned and also havinga
bevel-gear formed on its outer surtace, a yoke

reciprocating

ceive and support in a hole therein the stud-
pin aforesaid, a cam-shatt upon said frame

fastened upon said frame and adapted to re-

and having a bevel-gear engageable with the

bevel-gear-last aforesaid, a-cam on sald cam-
. o= il

shaft adapted to lmpart to reciprocating bars -

“resting therecon & combined vertical and hori-

20

zontal movement and yarn-sticks upon said -

bars, substantially as specified.
o JOHN C. BLUNDELL.
Witnesses:
- WARREN R. PERCE,
- CHARLES D. WOOD.




	Drawings
	Front Page
	Specification
	Claims

