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To all whom it My Concer n

3e it known that I ARTHUR BIRCH, a sub-
ject of the Queen of Glea,t Britain, 1681(111:10'
at Arlington Heights, in the count} of Mid-
dlesex and State of Massachusetts, have 1in-

vented certain new and usetul Improvemente |

in Apparatusfor Treating Yarnsin the Hank,

erence being had therem to- the aecompa,ny-
ing drawings. |

My impr oved apparatus has been deswned
more especially for use in treating yarns in

skein or hank form by the steps of the so-
called “mercerizing ” process, and I will herein
treat of it - more ebpemally with reference to

its employment in connection with such proc-

ess, although it should be understood that1t |
treatment of yarn—that is to say, my aim is

~ is not necessarily restricted to use in this pre-
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- yarns are subjected to treatment by solutions
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cise connection, but is adapted and conteny-
plated for use in carrying out other processes
for the preparation and
the form of skeins or hanks aud in which the

and the like, in which they are immersed.

- The mventwn will be described first with
reference to the accompanying drawings, in
which latter I have illustrated the best om-
bodiment of the invention which I have yet |
contrived, after which the essential and dis-
tmﬂ'ulshuw* characteristics of the invention
will be paltlealally pointed out, and dis-
tinctly defined in the claims at the close of
- this spect |

ication.
Figure 1 of the drawings 111ust1 ates partly
in mde elevation 1001{11:1@ from the rwht in

Fig. 2 and partly in vertmal section on line-
11 of Fig. 2, apparatus containing the said
| _embodlment of my said invention.
a view of thesaid apparatusinend elevamon :

T'igs. 3, 4, and 5 show details.

The 30 - called ‘‘mercerizing” process,. to

which reference has been made hereinabove,
“has been practiced heretofore in connection
‘with both woven cloth and yarns, and chiefly
in connection with those composed of cotton.

This process, in brief, consists in first sub-

jecting the cloth or yarn to the action of a
caustic solution, then washing out with wa-

ter the excess of such solutmn from the cloth
or yarn, then treating the cloth or yarn with
a, weak acid solution Yor the purpose of neu-

tralizing the free caustic still remainingin the |

inishing of yarns in

Fig. 2 1s |

‘attached thereto.

I cloth or yam a,nd ﬁnally, W&bhlﬂﬂ' again to -
remove the acid. The treatment usually is
carried on in sucecessive vats or tanks, the
first of these containing the caustic 80111131011
the second water, the thud the aczd solutwn

and the fourth watel

A peculiarity of the bleatment by the fore-

coing process is the faet that it occasions a
shrinking of the: material which is subjected
thereto.
while yarn loses in length. Thisisregarded
as a drawback or dlsadvantane and has oper-

ated to some extent to prevent the merceriz-
ing process from coming into extended or

The ob,]eet of my invention
primarily is to obviate this drawback or dis-
advantage, more especmlly in the case of the

o

general use.

to prevent this shrinking of yarn when mer-

cerized. This I aecomphsh by providing

practical and convenient form of ap-

tain the first object just mentioned and whieh

also shall be equally serviceable and useful
in other or similar p1 ocesses forthetr eatment __

of yarns.

1 1inthe dmwmﬂ‘s desw*nate 0pp031te suie --

frames or side pla,tes and 2 2 designate tie-

| rods by means of which the said mde frames
or side plates are connected with each other
and also are held in the proper relative posi-
I have
found it thus far to be convenient to employ
the said tie-rods in connection with the side

tion at the desired distance apart.

frames: but it will be obvious that in prac-

1 tice the two side frames or side plates may
be connected by other means—such, for in--

stance, as bridges or the like-~either cast in-
tegral Wlth the side frames or formed sepa-
rately and bolted or otherwise connected or

able or desirable.

in accordance with one portion of my inven-
tion I apply the smd tie-r ods or equivalent con- -

Clothlosesin both widthandlength,

The tie-rods or other con-
nections intermediate the side frames or side
plates aforesaid may be connected with the
said side frames or side plates at such places
{ or points as may be found or deemed advis-
Preferably, however, and”
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means Whelebv to hold the yarn under strong
‘tension or strain while undergoing the aetlon
of the mercerizing solution. o

A second object of my invention is to pro-

'w r1de a ~
paratus which shall be fitted especially to at-
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nections extending intermediate the two side

frames or side plates entirely to the upper
portions of the latter, substantially as

tions except at practically the.very top of the

. apparatus. ‘Thus after the removal from the-
~ apparatusof the rolls around which the hanks
10

of yarn are stretched and by which the said

~hanks are supported during their treatment
in the apparatus there is left an open pas-

- sage-way between the side frames or stde:
~ plates extending from end to end of the lat-
ter. After the apparatus has been elevated
or upraised above the level of the tanks or

- vats aforesaid by means of the hoisting and

20

transporting devices commonly in use in es-
tablishments for treating yarns the workman

1s free 1o enter-and move alon gthe said pas-

~ sage-way from one end thereof to the other.

~ the removal of material already _
~ ratus and which has been sufficiently treated
25 andtheapplication of fresh material. Usually

~ In effecting the loading and unloading of the

Thereby is afforded full facility for e

‘ecting

 apparatus the set of rolls at first employed in

~ the latter and carrying the material which

has been subjected to the treatment will be

 removed and replaced by a second set of rolls,
on which is mounted the material about to.

be treated.
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- ment 18 designed to expose all portions of the
~ hanks alike to the action of the solution and

- vided with meansof giving motion to the same, |

8 3, &c., designatea series of bearin ¢s which
1s located at the top of one of the side frames
‘or side plates 1 1, the said bearings being de-

signed for the reception of journals 4 4, &e.,
on the rolls 5 5, &e., from which the hanks of
yarn are suspended.

In the drawings I have

to secure uniformity

~ In the action of the solution thereon. In or-
- der to occasion the rotation of the said rolls, I f_
~mount in bearings 6 6, &ec., in the other of

short shafts, as 7 7, &e., each of which is pro-

In the present case.I show each shaft 7 as

* furnished with a worm-gear, as S, and also
provided at its inner end with a socket 71 to
5 receive a projecting portion, as 41, at the cor-
- responding end of the roll. Any convenient

- provision may be made for compelling the

| Is indi-
cated in the drawings. This leaves the space
‘between the two side frames orside plates en--
tirely free of any permanently-fixed obstruec-

in the appa-

_ In practice the said
rolls 5 5 are introduced into the upper ends:
of the bights of the hanks of yarn which are
to be treated. Anjy suitable form of bearing .
permitting of the read y application and re-
moval of the said journals may be employed.
1 Ings shown a simple and
well - known form of open-topped ‘bearing. |
T'he journals, which fit in the sald bearings,
are cylindrical, as will be apparent. It is |
contemplated that the said rolls 5 5, &e.,
shall be rotated on their axes during the
use of the apparatus in order to occasion a
movement of the yarn within the liquid in.
~ which the latter is submerged.” This move--

1

tating the respective shafts 7 7, &e., I pro-
vide a longitudinally-extending shaft, as 9,
which is mounted in bearings, as at 10, which

upon the said shaft. .
| which are suspended from the rolls 55 are

| kept stretched so tightly during the time of
their treatment that great resistance is offered
to the rotation of the said rolls. Thisresist-
ance makes itself felt clear back to the shaft
9 and tends to occasion end thrust of the ~
| same 1n its bearings. With the objectin view

~ elglse

voll to rotate in unison with the shaft 7 when
the latter is actuated. I find it satisfactory

‘in practice to make square the said project- 70
ing portion 41 of the roll and to give a corre- .

sponding shape in cross-section j:cf the socket
71 In the said shaft. For the purpose of ro-

75

are provided on the side frame, to which the

shafts 7 7, &c., are applied, the said shaft 9

being furnished with worms, as 105 105, &e.,

1n engagement with the worm-gears $8. The
said shaft 9 may be rotated in any conven-
| lent manner and byany approved means. In
| the drawings, for the purposes of illustration,

8o

I have represented a hand-wheel 11 as fixed

The hanks of yarn

go

of meutralizing this end thrust I make one-

half of the worms 105 105 right-handed and
the other half left-handed, whereby the end

05

| thrust resulting from the action of one por-

and actuated.

tion of the said worms is offset by the oppo- =~

sitely-directed end thrust resulting from the |

|-action of the other portion of said worms.
The worm-gears 8 S are of course shaped to
suit the worms by which they are engaged -
_ _ The hanks which are sus-
pended from the respective rolls 5 5 depend

100

vertically therefrom, with the portions of one

hank in close parallelism with those of the
nextadjacent hank or hanks. A loosely-pro- -

_'1'0-5_'_ |

jeCtiI]g pOI.t'iOll OEE }T&rn eKteﬂding Ou‘b fr0111 : :

~one hank would be likely at times to become =~
-engaged by the adjacent portion of the next .
hank if the proximate portions of two hanks 110
were moving in opposite directions relatively

to each other, in which case entanglement
and injury to the hanks, such as snarling,

would be the result. In order to obviate all

tendency to this occurrence, I arrange, by
| preference, the worms 105 105 on the shaft 9
‘80 that those worms which are right-handed

115

shall alternate with worms which are left-

+ handed. By this means I cause the proxi- =

‘mate portions of adjoining hanks to move in
_ I _ | the same direction. | |
throughout the hanks |

120

13 18 are the rolls or rods which are placed
within the lower portions of the bights of the

hanks of yarn. For the purpose of forcing
| 1t Tl 1 | these rolls or rods 13 13-downwardly between
~the side frames or side plates 1 1 a series of |

. ‘the side frames 1 1 and away from the upper
0>

f2c

set of rolls I employ blocks 14 14, each fur-

nished with bearings 15 15 for the journals at

| the corresponding ends of two adjacent rolls

|or rods 13 13, and in connection with each 130 ::'?

block I employ a rod 152, which is screw-

‘threaded, as at 16, the serew-threaded portion :

of thesaid rod fitting a tapped hole in a lag, :
las 17, or other suitable part formed on or ap-




.

plied to the 51de frame.

E'Ei;c'h' rod is prov ide d

with means whereby it may be turned in ad-

justing the position of the corresponding block

14. In the present case I have shown a hand-
wheel 18 mounted thereon.

per rolls 5 5, I conneet the blocks 14 14 with

~thelower ends of their adjusting-rods loosely

IO

as by swiveling connection, as mdlca,ted inthe
'_set to hold the 3@1115 under stretch during

drawings, so that the Sa1d ‘blocks may tip or

sSwing somewha,t aecmdmﬂ* as the lengths of

- the hanks may vary. Th1s prevents undue

~ drawings, in order that they may be adjusted |
to mdependen‘u extents, although if it should |

20

straining of a hank which may be shorter than
the neﬁct adjoining one and secures
straining or stretching of the two hanks. For
the same reason I leave the serew—thw&ded
rods mdependent of one another, as in the

be desired in practice the scud rods may be

In order to com-
pensate for slight variations in the lengths of
‘the hanks as they hang suspended on the up-

qual

~ coupled in pairs or otherwise, as may be

deemed advisable.

| _25

~ the hank properly at that end of the 1011
‘Thappens sometimes in practice that the dif-

“30. ferent portions of the hank as distributed

35

in len ﬂ‘th

An advantaﬂ‘e which re-

sults of having the screws at 0pp031te ends of
a pair of the rods or rolls 13 independent of

each other is that it enables either end of a
roll to be depressed su

ficiently to tighten up |
e

along the length of the rolls vary somewhat

~ into the bearings of the block 14, and then the

40

shaft 7 and to the oppositely-lo-
cated bearing 13.
taking place the journals of the lower roll 13

may not swing or drop forward again out of

B the bearings of the said bloek 14, I form the
said bearmws with an elongated outel or front
| wa,ll as 151 of sufficient Velmcal extent to

59
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 brace interposed between the two.

or dropping forward.

fruard e

Tn making application of a fresh
lot of hanks to the &ppamtns they are pre-
pared therefor by introducing & pair of rolls
5 and 13 within each hank. The journals of
the lower roll 13 of the pair first are passed.

- upper roll 918 1alsed into poswwn to haveits:
end portions applied to the socket of the cor-
‘responding
- In order that while thisis

ectually aaﬂlnst the said swmcrmt,'
The latter is an unde-
sirable happening, which would occasion con-

siderable inconvenience to the workman a,nd_
- _Would hamper and delay him in his work.

In order to prevent springing of the lower

'S1des of the side frames 11 toward each other
in consequence of the absence of tie-rods, I

prefer to employ a movable or reinovable
In the
present case I have illustrated a: 10d as 91,

~ which is movably connected, as by a pwob or

6o

the said rod as having the free extremity bent
- to form-a hook, whmh enters an eye 93, a,p-
plied to the latter side frame.

I claim as my invention— - |
- 1. 'T‘he 11np10ved appar a,tus fm tleﬂtmn\

'65

‘portion of the other s1de frame.

hinge at 92, with one of the sa1d side frames,

near the IOWGl cdge thereof, and extends

across to and engages with a correspondmn'
“Thaveshown

B espective hanks,

¢y

"'ym ns in hank form by the mercerizing and

other processes employing solutions and the
70

like, comprising a suppmtmﬂ' -frame, an up-

per set of rolls whichr espectively are 1eeewed.

within the upper ends of the bights of the re-

spective hanks and from which the hanks are

‘suspended, a lower set of rolls to be intro-

duced into the lower ends of the bwht&, of the.

said lower set of 10118 away fwm the uppel

their treatment In the solution, and means to_.._

‘rotate the upper set of rolls in opposite di-

So

rections alternately with relation to one an--

other, whereby to produce movement of the

hanks within the said solution around the
rolls over which they are placed, and to cause

prommate por tions of adjacent hanks to move

in the same direction with- e&ch other Sub-
stantially as described. |

2. The improved dppaiatu% f01 tleamnw_

yarns in hank form by the mercerizing and
‘other processes employing solutions and the

like, comprising the suppmtmm-fmme, the

upper set of rolls from which the hanks are -
suspended, the shafts with which the said

upper set of rolls are connected detachably, o
95 .
of rolls suspended in the bights of the said =
Thanks, the bearing-blocks a,t the opposite
ends of the said lower set of rolls and engag-

means to rotate the said shafts, the lower set

ing with the latter in pairs, and the &dJ ust— .

ing-serews for the respective bearing-blocks,
in swwehnw connection therewith, to per- |

1GO0

mit of mdepeudent adjustment of the oppo-

end thereof substantla,lly as described.
3. The 1mpr0ved apparatus for treating

- site ends of the rolls, and also of mdependent |
tightening of therolls of a given pairat either
- I0§

| yal ns in hank form by the mercerizing and -

other plocesses employing solutions f«md the

like, comprising the supporting -frame, the

upper set of rolls from which the hanks are

‘suspended, the shafts with which the said up-
per set of rolls are connected detachably,
means to rotate the said shafts alternatelyin

opposite directions relatively to each other,

thelowerset of rolls suspended in the bights of

the said hanks, the bearing-blocks at the op-
posite ends of the said 1owel set of rolls and-

__eﬂﬂ‘aﬂ‘lnﬂ‘ with the latter in pairs, and the ad-
justing - screws for the respective bearing-
iblocks, in swiveling connection therewith, to‘
permit of 1ndependent adjustment of the op-
posite ends of therolls, and also of independ-
ent tightening of the rolls of a given pair at =
_ﬁelther end theleof substantlally as described.
4. The 1mproved apparatus for ftr eating

varns in hank form by the mercerizing and

other processes employing solutions and the
like, comprising a supporting-frame, an up-

115

12.0 S

persetof rolls which respectively are received

within the upper ends of the bights of there- 130
spective hanks and from which. the hanksare ..

suspended, a lower set of rolls to be intro-

| duced into the lower ends of the bights of the
respective hanks, bearing-blocks in engage-

125
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ment Wlth the 0pp051te ends of the lowel 10115 1 to be 1nt1 oduced 111L0 the lowel end -
- 1ndependent adjusting devices for the oppo- | bights of the respective hanlks, blochg li’fvﬂ;f R
A site bearing-blocks, :;md means to rotate the beamnn's beneath which fit the journals of'"’?”
) upper set; of rolls to cause the hanks totravel | the 1011.5 of the said lower set and furnished
5 within the said solution around the rolls over | with downwardly extended outer walls for zo -
- which they are plaeed subst&ntmlly as de-; | said bearings to provide against accidental S
scrlbed | | disengag ement of said Joumals from said
5. The unpmved appmatus for tle.:ttll’l”- _ _beaunfrs substantially as desecribed. - o
~ yarns in hank form by the mercerizing and | In testimony whereof I affix my Slﬂ'natme
1o other processes employing solutions and the | in presenee of two witnesses.
-~ like, comprising a supporting-frame, an up- | '
- per set of removable rolls which 1espectwelyi ” ARTHUR B IROH
are received within the upper ends of the VVltnesses - |
~ bightsof the respective hanks and from which | CHAS. I‘ RA"*JDALL o
I 5 the hanks are Suspended a lower fset of 1olls ﬁVILLIAM A COPELAND
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