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To all whom it may concern. |
Be it known that we, Louis DUCROS and
KEUGENE TYMESON, both of Yonkers, in the
county of Westchester and State of New

5 York, have made aninvention of certain new
and useful Improvements in Dyeing Appa-
ratus; and we do hereby declare that the fol-
lowing, in connection with the accompanying

drawings, is a full, clear, and exact descrip- |

ro tion and specifieation of the same.
Previous to our invention it has been cus-
tomary to hang the hanks of yarn which are
- to be dyed upon poles and to lower them into
the dye-vat until the poles rest upon the op-

15 posite edges of the vat, and after the portions

of the hanks of yarn which are hanging in
the dye-liquor become wetted by it it has
been customary to shift the hanks upon the
poles by hand, so that the portions of said
20 hankswhich havebeen wet withthedye-liquor
are drawn from the dye-vat, and the portions
which rested upon the poles are let down
into the dye-liquor. In order that the yarn
may be dyed equally, this shifting of the

- 25 hanks has to be repeated a number of times,
~and consequently a large amount of labor
‘has been heretofore required for this purpose.
In addition to this, various machines have

~ been devised to shift the hanks or skeins of
30 yarn in the dye-liquor,andso far as we know
these machines operate upon the following
plans: In some of them the skeins of yarn
are hung upon rollers or upon reels, which

are revolved so as to cause the skeins to move

35 like endless belts running on pulleys. In

others the skeins of yarn are held on revolv-

ing creels or frames which revolve in the dye-
liquor. In othersagaintheskeins are pulled
laterally over the poles, but without raising
40 the yarn from the poles. A machine also
‘has been devised to lift and lower poles car-
rying hanls of yarn by means of two sets of
hooks, one set of which is stationary during
the transfer of the poles, while tho other set
45 of hooks has a compound movementimparted

to 1t; but this machine necessitates the em-

ployment of two poles for each row of hanks
and an intermediate transposition of the two
poles. - R

|

uapon the hanks or skeins or similar articles

- The object of our invention is to operate 50

while in the dye-liquor by machinery in a

manner similar to the manipulation of the

skeins or hanks by hand, so as to attain the
good effects in the dyeing of yarn which are 55

incident to the hand manipulation of the
skeins or hanks and atthe same time reduce
greatly the labor required. |

Our invention consists of certain combina-

tions of mechanical devices by means of

which the hanks of yarn or other similar ar-
ticles hanging upon poles may be shifted in
the dye-liquor without hand labor. These
combinations are set forth in detail in the

claims at the close of this specification ; and

when our entire invention is used the hanks

ot yarn hanging upon any one pole are not

only shifted in the dye-liquor, but each pole
of a series upon which hanks of yarn are
hung in a dye-vat has the hanks upon it
shifted in succession, so that all the hanks

60

t 7o
| _ of =
yarn which are being dyed at any one time '

1n the same dye-vat are shifted in the dye-

liquor the requisite number of times required
to complete the dyeing of the yarn.

In order that our invention may be fully
understood, we have represented in the ac-
companying drawings and will proceed to de-
scribe the form of dyeing apparatus which
we prefer to use,and which embodies all parts
of our invention in the best form at present
known to us. I S

8o

Figure 1of said drawings representsa plan

of the said apparatus with certain portions

removed between the broken lines at z & of
the said figure. Figs. 2, 3, and 4 represent

conjointly a side view, upon a larger scale

than Fig. 1, of the said apparatus, each figure

representing a section of about one-third of
Iig. 5'represents a view of

the total length.
that end of the apparatus at which the cam-
shaftof theliftingapparatusis located. Fig.
6 represents a partial transverse section of
the apparatus at the line« « of Fig. 4 and on

the same scale as Figs. 2, 3, and 4. Fig. 62
represents a longitudinal section of the inner
. F'ig. 7 represents a
' top view of one of the shifting-rods and its

ends of the shifting-rods.

9c



5

10

434 861

connections. Fig. 8 represents an elevation-
of the same with the raising arm and lever in

section at the lines @ « of Ifig. 7. kig. 9 rep-
resents a side view of the inner side of the
end of one of the raising-arms and 1ts appur-
tenances, and Fig. 10 represents a longitudi-
nal section of the same.. Kig.1l1lrepresents a
side view of the lifting-cam and 1ts appurte-
nances. Iig. 12 represents aside view of one
of the shifting-rod cams and someof the con-

nections with the shifting-rod. Iig. 15 rep-

resents a side view of a partot the apparatus,
showing an automatic stop mechanism, which
we prefer to use, as hereinafter described.
The dye-vat A of the said apparatus is of
rectangular form, and is .preferably deep
enough to permit the hanks of yarn to hang

in it from poles without touching the bottom.

- Tts width. should be adapted to the number

20

25

30

40

45

55
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of hanks of yarn which are to be placed upon
the poles, a convenient width being about
three and one-half feet. The length of this
dye-vat should be adapted to the number of

poles which are to be used for holding the

hanksof yvarn, and when the machinery is con-
structed in the form represented in the draw-
ings we prefer that the distance between two
successive poles should be about seven inches.
The dye-vat sets within a frame I3, which sus-

tains the various moving parts of the appa-
ratus. The series of poles C, from which the

“hanks of yarn are suspended, extend frans-

versely across the dye-vat, and when the ap-
paratus is in use these poles are sustained by
a pole-carriage D, which is preferably made
movable lengthwise of the main frame by be-
ing fitted with wheels d, that run upon longi-
tudinal rails b, which are connected with the
main frame B, so that the pole-carriage with
the poles C and the hanks of yarn hanging

thereon may be moved to and fro longitudi-

nally of the vat for the purpose of placing
each polein sucecession in the proper position
to have the hanks of yarn upon it shifted.
In order that the poles with the hanks of
yarn may be readily applied to and removed
from the dye-vat, we prefer to connect the
poles with a movable frame D’, which may
be raised bodily from the dye-vat, and may
be replaced by another pole-frame of the
same character having a new set of hanks
applied to its poles. The ends cof the poles
are preferably notched at their under sides
to rest upon the sides of the pole-frame, and
those sides d? also are preferably notched at
the requisite distances to hold the poles in
their proper relative position. Kach pole 1s
constructed in such manner as to permit 1t
to be traversed longitudinally by a shifting-
rod, and the construction of pole which we

prefer for this purpose is a pole of gutter |

form or U -section, (asrepresented in the draw-
ings,) open at the top, so that the shifting-
rod, after being inserted endwise into the
cavity of the pole and into the bights of the
hanksof yarn hanging upon the pole, may be

l

“a belt applied to the driving-pulley L

pole. If the dye-vat be su
a single shifting-rod may be used to raise the

hanks of yarn from the pole; but we prefer

to use two shifting-rods K K, which are ar-
ranged at opposite sides of the pole-carriage,

are inserted endwise into the bights of the
hanks of yarn, are then raised to lift the said
hanks, and are subsequently lowered tolower
the said hanksintothe dye-liquor, after which
the shifting-rod is withdrawn endwise from
the said hanks.

The mechanism which we prefer to use to
impart these reciprocating movements to the
shifting-rods is as follows: Each shifting-

ficiently narrow,

70

75

S0

rod E is supported by an arm I, by means

of which it may be raised and lowered, and

is connected with a lever G, by means of
which it may be inserted endwise into and
withdrawn from the hanks of yarn.. As two
shifting-rods are used in the mechanism rep-
resented in the drawings, the two lifting-arms
I F of the two shifting-rods E K are secured
to a common rock-shaft G’, which is fitted
with an intermediate arm 7, and this inter-

mediate arm is operated by the lifting-cam.

I? through the intervention of a lever ' and

a link 7, so that as the said lifting-cam F?

revolves the shifting-rods that are carried by
said atms are raised and lowered or recipro-
cated up and down relatively to the pole-car-

riage.

able bearings upon the main frame I3, and

Thas arevolving motion imparted to it through

the intervention of the cog-wheels and pin-
ions ¢ &’ a* @® and shafts a* a® by means of
The
lever G, by means of which the shifting-rod
is inserted and withdrawn endwise from the

hanks of yarn, is pivoted to an extension ¢ of

the rock-shaft G of the raising-arms. 'The
longer arm of this lever 1s connected pivot-
ally with the outer end of the shifting-rod E,

anc the lever is vibrated in horizontal di-

rections -for the purpose of inserting and

withdrawing the shifting-rod by means of

acamE’, whichwe call the “shifting-cam,” and
which is secured to the cam-shaft H and op-
erates upon-the said lever G and the shift-
ing-rod E through the intervention of the
lever ¢’, which swings on the fulerum-stud

g%, Fig. 2, the rod ¢° the elbow-lever ¢° and

a connecting-rod ¢‘. The reciprocation of
the shifting-rod in a direction endwise of its
length, for the purpose of entering into and
withdrawing from the skeins or hanks of
varn hanging on the poles, 18 an essential
feature of the invention, and whenever herein-
after the endwise-reciprocating shifting-rod
is mentioned it is to be understood as one
having that endwise-reciprocaling movement.

90

05

. The lifting-cam I< is secured to a .
cam-shaft II, which is fitted to turn in suit--

100

i'o_s

ITO

115

120

125

KEach endwise-reciprocating shifting-rod 1s

fitted to slide endwise in the end of the lift-
ing-arm F, and as the two reciprocating shift-
ing-rods are inserted from opposite sides of
the dye-vat, so that their inner ends come to-

‘raised, so as to lift the hanks of yarn from the | gether, they are capable of lifting all the

I30
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hanks of yarn upon the pole in coii:_i_:leetion |
‘with which they are o perating. When two end-

wise-reciprocating shifting-rods are so used,
we prefer that the end of one of the two should
be fitted with a pin or dowel /% Fig. 62, and
that the inner'end of the other shifting-rod
should be socketed to receive the dowel, and
that the endwise motion imparted to the

shifting-rods by their cams E’ should be suf-

ficient to cause the dowel 2 of one rod to en-
ter the socket of the other rod, so that the

inner ends of the two shifting-rods are then

connected, because ‘such connection tends to
render them stiffer when raising the hanks.

The shifting-rods may be constructed with
material is light and stiff. ;o

When an endwise-reciprocating shifting-
rod is withdrawn from the hanks, it is.
able that the hanksshould be pre vented from
moving along with the shifting-rod. In.order
to prevent such movem ent, thelifting-arm of

advantage of drawn-copper tubes, as this

- & shifting-rod isfitted with a stripper J, which

30

35

40

45
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is preferably arranged to slide in a guide 7,
Figs.7,8,9 and 10,at the outer end of sald arm
above the shifting-rod K. - The stripper is fit-

- ted with a spring 4, which tends to hold it in

1ts outermost position, as represented at Fig.
5, and a shoulder eis connected with the outer
end of the shifting-rod X to operate tipon the
outer end of the stripper J and push that
stripper inward as the shifting-rod reaches
1tsinnermost position, so as to push the hanks
of yarn toward the inside of the dye-vat.

In order that each pole C of the series on

‘the pole-carriage D may be carried longitudi-

nally of the dye-vat, the pole-carriage D is
moved or fed longitudinally of the said vat,
and the moving or feed mechanism which we

prefer to use for this purpose is as follows:

A rack-bar K is secured to the'carriage, and
a reciprocating feed-pawl K’ is provided to
engage with the teeth of the 'said rack-bar
and move it and the pole-carriage forward.
The said feed-pawl is pivoted to the upper
end of a pawl-lever k, which is operated by

the feed-cam K? through the intervention of

a lever k', which swings on the fulerum-stud
£ Fig. 2, rod k% counter-lever % and rod J*

The feed-pawl K’ is preferably moved in a |

forward dirvection only by the action of the
feed-cam K* andin this .case the return move-
ment of the feed-pawl iseffected by means of
a spring A5, < - I

In order that the pole-carriage D may not
be retrograded during the backward move-

ment of the feed-pawl, a stop-pawl ¢ is pro--

vided to drop in behind the teeth of the raclk-
bar in sucecession and prevent such retro-

grade movement. = __ |
In the operation of the said machine it is

expedient that the bights of the hanks of

yarn atter being raised from the pole should
be lowered, so as to drop into the vat between
the pole from which they were raised and the
next succeeding pole, so that portions of the
hanks which previously to the raising hung

it 1s.desir-

in the dye-liquor are left hanging upon the

pole when the hanks are lowered, and that
those portions of the harks which rested on
the poles previous to the raising are dropped
into the dye-liquor

when the hanks are Jow-

ered. Hence the lengths of the teeth of the -

rack-bar K are preferably equal to half the

distance between two successive poles C C,

75

and the reciprocating movement imparted to

the feed-pawl K is sufficient.to move the pole-
carriage the said half-distarice. When the

carriage has been fed or moved forward suf-

ficiently to present the series of poles in suc-

S0

cession to the reciprocating shifting-rods, the

feed mechanism is disengaged or temporarily

Sstopped by raising the feed-pawl and stop-

pawl, and the carriage is then retrograded.

1This retrograde movement

may be.effected hy means of
ism operating in the reverse
above described; but we prefer to effect it by
means of a weight K* connected by a rope k"
with one end of the carriage. In order that
the carriage may be stopped when it has been
retrograded by the weight K% a bumper L is

of the carriage
a feed mechan-

provided in position to be struck by the rear

end of the carriage when it reaches its rear-
most position, and we prefer that the face of
this bumper shall be a Sspring—such, for ex-

ample, as a block of India-rabber—to pre-

vent excessive jar. |

- In order to facilitate the operation of the
apparatugs, we have combined the pole-car-
riage with means for disengaging the feed-
pawl and the stop-pawl from the feed-rack
when the pole-carriage reaches the end of its
forward movement and for permitting the re-
engagement of the said two pawls with the

feed-rack when the pole-carriage reaches the

end of its retrograde movement. For this
purpose a slide N is provided, and is fitted

with two pins n%, Fig. 13, which are arranged

to move in inelined slots n 7, formed in a
plate N’, secured to the frame B of. the ma-
chine, so that when the said slide is moved in
a forward direction the inclination of the sald
slots causes the slide to rise and raise the

‘pawls from the teeth of the feed-rack, and

when the slide is moved backward the 1nclina-
tion of the said slots compels it to move down-
ward and lower the.
with said feed-rack. In order that the said
slide may be raised when the pole-carriage
reaches the end of its forward movement, a

direction tothat

Q0

I00

105

110

115 -

pawls into engagement

120

stop O is secured to the rear end of the feed-

rack K in a position to come in contact with

sald slide N and compel it to move endwise
and rise, and a spring-pawln/, Eigs. 3 and 13,
1s provided to engage with the head n? of one.
of the pins and hold the slide in its raised
position with a yielding pressure. In order
that the said slide may be moved backward
when the carriage reaches the end of its ret-

rograde movement, a second stop O’ is se- .
cured to the forward end of the rack-bar I
In position to come in contact with the slide.
N and move it backward and downward as

r2¢

130
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the carriage reaches the end of its retrograde | ments of the carriage. The indicator which

movement, the spring-pawl n’ yielding to the

pressure produced by the action of the stop O’.

In ordertoinsure the lifting of both pawls
clear of the rack-bar, it is expedient to make
the last tooth %8 of the rack-bar a little higher

we prefer to use has the form of a ratchet-
toothed disk R, which is moved the space of
one tooth for each forward movement of the
pole-carriage. For this purpose an elbow-le-
ver R’ is supported upon the frame of the
machine with its lower arm in position to be

than the others, so that when -the slide has

struck by the end of the pole-carriage D (or

- 6_0

the pole-carriage, so that the indicator shall | movement of a dependin g projection s° from
indicate automatically the number of move- | the ;pole-carriage, so that when the pole-car-

been raised high enough to disengage the 75
feed-pawl K’, from this last tooth the stop- | by a projection from it) as the carriage ap-

10 pawl has been lifted entirely clear of the | proachestheend of its retrograde movement,
teeth of the rack-bar in advance of it. When | and a springris provided to move the elbow-
the. carriage reaches the end of 1ts forward | lever R’ in the reverse direction as the pole-
movement, the driving-belt should be shifted | carriage is moved forward. The distance to 8o
from the fast pulley I to the loose pulley I’, | which the elbow-lever can be moved by the

15 so as to stop the operation of the shifting- spring ris limited by a pin 7", and the elbow-
rods while the carriage is being retrograded. | lever is fitted with a hook r3, which engages
This shifting of the belt may be doneby hand; | with the ratchet-teeth of the indicator with a
but in the apparatus represented in the draw- | yielding pressure incident to the action of a 85
ings a belt-shipper is provided, which may be spring 7. The retrograde movement of the

20 operated either by hand or by the movement pole-carriage causes the hook 7° to rise and
of the carriage. Thebar P of this belt-ship- | take hold of the next succeeding tooth of the
per is fitted to slide in brackets connected | indicator, while the forward movement of the

 with the frame of the machine, and for the | pole-carriage permits the hook-spring » to go
purpose of enabling it to be operated by hand | draw the hook downward, and thus turn the

25 the bar of the shipper is connected by a link indicator the space of a tooth.

7 p’ and an elbow-lever p® with a hand ship-| In order that the indicator may be pre-
per-rod P’, which extends, preferably, along | vented from retrograding while its hook 7°is
the main frame lengthwise thereof and is | being moved to engage with a succeeding g5
supported in one or more guides p, so that it | tooth, the indicator is provided with a frie-

;0 is within reach of the attendant standing at | tion-band, (shown in dotted lines at Fig. 2,)
éne side of the apparatus and can be readily { which grasps the stud on which the indicator
operated by him. In order that the said belt- | R turns. An index r% also 18 provided to
shipper may be operated when the carriage | show the number of teeth of the indicator roo
reaches 1he end of itsforward movement, the | which have been moved past it, thereby indi-

15 belt-shipper is combined with the carriage. | cating the number of operations of the pole-

To this end the bar P of the shipper is con- | carriage. | |

nected by an elbow-lever p* with the ship-| When the pole-carriage has been moved fo
per-rod P2, which extends lengthwise of the | and fro the desired number of times, the op- 103
frame of the machine and is supported there- | eration of the apparatus may be stopped by

40 on in one or more guides, and this shipper- | turning the feed-pawl K’ by hand upward

~ rod P?is provided with two stops p® pf, Fig. | and backward, so as throw it out of engage-
1, which are moved alternately by means of | ment with the feed-rack K; but we prefer that
the shipping-arm 7% secured to the pole-car-| the stoppage should be effected by the opera- 110
riage D. Hence when the pole-carriage ap- | tion of the apparatus itself when the pole-

45 proaches the end of its forward movement carriage has completed its last forward move-
the shipping-arm p7, acting upon the stop p°, { ment. For this purpose the mechanism rep-
moves the shipper-rod P? and the shipper P | resented in Fig. 13 may be employed, a pin-
with which that rod is connected, so as to | wheel S, having at least as many pin-holes s’ 115
shift the belt from the fast to the loose pulley, | as the number of forward movements of the

co thus causing the cam-shaft Il and the recip- | pole-carriage which are to be efected before .

rocating shifting-rods E, which are operated | the apparatus is stopped, being pivoted to the
by means of the cams on that cam-shaft, to | frameof the apparatus. The pin-wheel isfit-
stop, and as the carriage approaches the end | ted with a movable pin s, and the slide N is 120
of its retrograde movement the shipping-arm | provided with a pivoted hook S’, which is |

5 p? comes in contact with the other stop 0% s0 | held within the range of movementof the said
as to shift the belt from the loose pulley I’ to | pin s of the pin-wheel by means of a guide s°.
the fast pulley I, and thus cause the recipro- | In order that the pin-wheel may be moved,
cating shifting-rods to commence operating | its rim is preferably formed Into ratchet- rzg
ANEW. | - | teeth, and a reciprocating hook s°isprovided -

The number of times which the carriage is | to engage with these ratchet-teeth in succes-
moved to and fro may be counted by the op- | sion and turn the wheel the extent of one
erator; but we prefer to combine the pole- | tooth. The said hook s°is conveniently re-
carriage with an indicator either directly or | ciprocated by means of a rocking-arm s* 130
through the intervention of some other part which is fitted on its inner side with a pro-

65 of the apparatus moving in accordance with | jection or pin s°, that is within the range of
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riage approaches the end of its forward move- |

ment the hook s*is moved forward to engago
with the next succeeding tooth of the pin-
wheel S.
to retrograde, its depending projection &°
leaves the hook-arm s! which is then pulled
backward by the operation of 2 spring s7, so
as to turn the pin-wheel the angular distance
between two succeeding pin-holes. A stop
s® is provided to limit the distance to which
the hook s® can be moved by the operation
I'he movable pin s is placed

~In the proper hole of the pin-wheel S to be

20
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turned to the position in which it is repre-
sented in Fig. 13 during the forward move-
ment next preceding the last-desired forward
movement of the pole-carriage, so that when
the feed-pawl X’ moves forward in engage-
ment with the last tooth %S of the feed-rack
K the pole-carriage being moved thereby
has its depending projection sf brought in
contact with the projection of the hook-arm

s, and the hook is thereby moved forward to

the next succeeding ratehet-tooth of the pin-
wheel. 'When, then, the pole-carriage begins
to ‘move backward under the operation of
the weight K%, the hook-spring s, moving the
pin-wheel, and the movable pin s, carried by
the pin-wheel, cause the latter to engage

With the swinging hook S’ and pull the slide

N rearward sufficiently to drop the pawls K’
% into engagement with the rack-bar K and
stop its further backward movement with the
carriage by the operation of the weight K4
As the belt-shipper has been moved darin o
the last forward movement of the carriage to

~shift the driving-belt to the loose pulley, the

revolution of the cam-shaft I has been
stopped previous to the commencement of

-the retrograde movement of the pole-carriage,

so that when the slide N has been operated
by the pin of the pin-wheel, as above de-
seribed, and ‘the retrograde movement has
been checked by the dropping of the pawls
into engagement with the rack-bar K all
parts of the apparatus remain at rest until
agalin started by the operator by shifting the

‘movable pin s to another hole (or by turning

the pin-wheel S backward the number of
holes corresponding with the number of op-
erations of the carriage to be made in dyeing
the next lot of hanks) and by moving the
slide N forward, thereby Lifting the pawls, so
as to permit the carriage to be retrograded by
the weight K4* When the hanks of yarn
have been sufficiently dyed, they may be re-
moved from the apparatus by lifting each
pole separately and carrying it away from
the dye-vat; but as this separate removal of
the poles would oceupy considerable time we
prefer to raise the pole-frame D’, with all its
poles and with the hanks han ging upon said
poles, bodily from the dye-vat. In orderthat

this may be effected readily, we prefer to fit

the pole-frame D’ with eyes ¢’, with which

hooks connected with lifting-chains may.be
engaged, so that thesaid chainsand the pole-

frame with which they are connected

When the pole-carriage commen ces

- T'he operation of our said

ing shifting-rods E. As the

retrograde movement of the carriage sto
the shifting-rods E immediately commence to

may be
raised by power and the pole-frame may be
transferred from the apparatus, and that -
other pole-frame, to the poles of which a new
set of hanks have been applied, may be trans-

. o .

ferred to the pole-carriage.

follows: Assu ming that a pole-frame I, sup-
plied with hanks of varn hanging from its
poles, has been applied to the apparatus, the
pole-carriage is permitted to be retrograded

until the most forward pole of the series is

opposite the ends of the endwise-reciprocat-
driving-belt is
shifted to the fast pulley I by the time the
stops,

operate by the action of the shifting-cam R’
and enter endwise into the cavity of the first
pole and into the bights of
thereon. When the shifting-rods have been
entered their full distance, they are raised by
the lifting-cam F? and lift the hanks of yarn.
During this lifting movement the feed mech-

anism moves the carriage forward half the
~distance between two successive poles, the
first projection or grade ¢ of the feed-cam K2

operating for this purpose. When, then, the
shifting-rods are lowered by the action of the
lifting-cam F* they lower the hanks of yarn
into the dye-vat in the space between the lift-
ing-rods and the pole from which the hanks

were lifted, the hanks then hanging in the

form of loops. When the shifting-rods have
been lowered, they are withdrawn from the
bights of the hanks, and as they are with-
drawn the stripper .J for each endwise-recip-
rocating shifting-rod prevents the bights of

~the hanks from moving outward of the dye-

val with the shifting-rod. As the shifting-
rods are withdrawn endwise from the bights
of the hanks with which they are engaged
the hanks drep into the dye-vat. When the

apparatus is as
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endwise-reciprocatingshifting-rodshave been

withdrawn, the second projection ¥’ of the
feed-cam IX* comes into operation and oper-
ates the feed-pawl K’-to move the pole-car-
riage the distance of one tooth of the feed-bar,
thus bringing the second pole of the series

opposite the ends of the shifting-rods, so that

the hanks of yarn hanging on the second pole
may be shifted in ‘turn.
shifting the hanks hanging upon each pole is
repeated until the pole-carriage reaches its
most forward position and the yarn upon all
the poles has been shifted, whereupon the
pawls K’ ° are thrown out of engagement, as
previously described, (by the operation of the

-

slide N,) and the carriage is retrograded by

the weight K* to liave the shifting of the
hanks of yarn repeéated. When the move-
ments ol the carriage have been repeated
the required number of times, the operation

of the machine is stopped, the dyed hanks

I15

‘The operation of
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of yarn are removed from the dye-vat, and

fresh hanks are put in their places.

1 B} _ .. During
| the retrograde movement of the carriage the
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trailing of the hanks of yarn in the dye-
liquor operates as a brake to slow down the
movement of the carriage by the action of
the weight K¢ and the amount of .this weight

should be adjusted in accordance with the

number of hanks which are to be dyed at
any one time, so that the carriage may not
retrograde too rapidly. As the number of
hanks dyed at any one operation may vary,
we prefer to construct the weightin sections,
as represented at Tig. 2, more or less of which
sections may be used as found expedient for
the number of the hanks of yarn. The pres-
ence of the hand shipper-rod P’ at the side of
the apparatus enables the attendant to stop
the operation of the apparatus at anytime in
case such stoppage be expedient.

It is possible that the endwise-reciprocating
shifting-rods when lowered between the poles

may from some accident be not withdrawn to

their full extent, in which event the next
feeding movement would bring the next suc-
ceeding pole against the shifting-rod and
bend it. In order to provide against risk of
injury from such a contingency and to give
the attendant time to notice such difficulty,
the lifting-cam I® is fitted with a second but
low lifting-grade v’, Fig. 11, which makes a
second but slight lift and lowering of the shift-
ing-rods E after they have been lowered by
the main grade v,and raises them free of the
edges of the next suceeeding pole, and thus
prevents injury in case the end of the shift-
ing-rod has not been sufficiently withdrawn
to clear the pole. |
We prefer to apply a counterpoise X, Iig.
1, to counterbalance the weight of the hanks
of yarn and to connect this counterpoise with
the rock-shaft G’ by means of an arm X’.
Although the above-described apparatus

embodies all parts of our invention in the

forms in which we prefer to construct them,
it is evident that more or less of those parts
may be used as found expedient. Thus, for
example, the combination of the belt-ship-
ping device with the pole-carriage may be
broken by removing the stops p° and p° 8o

" that the apparatus is not stopped by its own
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operation when the carriage is to be retro-
graded without affecting the combination of

the pole-carriage with the endwise-recipro-

cating shifting rod or rods. So,also, one end-
wise-reciprocating shifting-rod may be re-
moved, leaving one only to be operated. The
main frame also may be constructed com-
plete for use with. more or less of the operat-
ing members, and may be sold without the
dye-vat,leaving ‘he purchaser to add thedye-
vat in his dye-house.

‘We claim as our invention—

1. The combination, substantially as before
set forth,of the pole-carriage with the endwise-

- reciprocating shifting-rod.

05

2. The combination, substaufially as before
set forth, of the series of poles, the endwise-

434,864

| reciprocating shifting-rod, and the pole-car-

riage. |

3. The combination, substantially as before

set forth, of the shifting-rod, the lifting-cam
by which said rod is moved crosswise ot 1ts
length, and the shifting-eam by which said
rod is moved endwise. -

4. The combination, Stib'stantially as before

set forth, of the pole-carriage and two end-
wise-reciprocating shifting-rods arranged at
opposite sides of said carriage.

75

5. The combination, substantially as before

set forth, of the series of poles, the pole-car-
riage, the endwise-reciprocating shifting-rod,
and the feed mechanism by means of which
the relative position of the poles to the said
shifting-rod is changed.

6. The combination, substantially as before .

set forth, of the pole-carriage with a pole-
frame and poles removably mounted on sald
carriage. -

7. The combination, substantially as before

set forth, of the pole-carriage, the endwise-re-
ciprocating shifting-rod, the feed mechanism

by which the position of the pole relatively.

to said shifting-rod is ehanged, and the stop
mechanisin by means of which the feed
mechanism is disengaged. |

8. The combination, sub’stanti'ally as before

set forth, of the pole-carriage, the feed
mechanism, the endwise-reciprocating shift-
ing-rod, the weight for retrograding the pole-
carriage, and the stop mechanism by which
the feed mechanism isengaged when the pole-
carriage has been retrograded by the opera-
{ion of said weight. |

9. The combination, substantially as betore
set forth, of the endwise-reciprocating shift-
ing-rod, the pole-carriage, the feed mechan-

ism, and the pin-wheel mechanism by whose

movement the apparatus is stopped after the
carriage has been operated the desired num-

_ ber of times.

10. The combination, substantially as before
set forth, of the dye-vat, the pole to hold yarn

to be dyed, the pole-carriage, and the end-

wise-reciprocating shifting-rod.
11. The combination, substantially as before

set forth, of the dye-vat, the carriage, the set

of poles, the feed mechanism, and the end-
wise-reciprocating shifting-rod. |

12. The combination, substantially as before
set forth, of the pole-carriage, the pole, the
feed mechanism, and the shifting-rod by
means of which an article on the pole 1s en-

caged by said rod and alternately raised and

lowered. ,
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Tn witness whereof we have hereto set our

of April, A. D, 1888S.

LOUIS DUCROS.
FUGENE TYMESON.

hands this 3d day

Witnesses: |
JOHN A. DOWE,
HAROLD BROWN.

Il-" +rl:_.
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