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(No model.)

To all whom it MY CONCern:

Be it known that I, FRANK bHUMAN of the
city and.county of Phlla.,delphla, in the State

of Pennsvlvanm have invented an Improve-

ment in Mercerlzmﬂ'-Ma,chmes of which the
following is a speelﬁeatlon

My mventlon has reference to mercerizing-
machines; and it consists of certain improve-
ments fully set forth in the following speci-
fication and shownin theaeccompan Vmg draw-
ings, which form a part thereof.

The object of my invention is to provide a

sultable construction of mercerizing-machine |

adapted to carry on a continuous process

whereby there is no loss of time due to the

stoppage of the machine or handling of the
yarn. T'he process which my improved ma-
chine 1s designed to perform may be briefly
stated as one in which the yarn is placed on
the machine in skeins in loose condition.
is then automatically conveyed along the ma-
chine and mechanically stretched and while
in this condition sanbjected to the action of
the caustic alkali..
next subjected to a Washmﬂ' action, and sub-

sequently it is relieved of thls stretched con- |

dition and is removed from the machine, said
process taking place oontmuously with each
skein of yarn in rapid succession and without
stoppage or interference to the normal run-
ning of the machine. If desired, the stretch-

Ing operation may be uniform or variable, as |

dﬁsned in the latter case the tension bemﬂ‘
iner edsed and decreased during the merceriz-
g opelcumn |

In carrying out my invention I provide
mechanism for accomplishing the above re-
sults, and, more specifically stated, the said
mechanism comprises two endless chains of
carriers combined with suitable means for
moving- and guiding the said carriers in the

- same direction and at a reasonable distance

13

~guides to move apart, so as to put the yarn

1 Lamed in; a. bmerched condition.

5-&:

apart. Hach skein of yarn is placed over a
carrier on each one of the endless chains, and
the said carriers are caused by suitable cam-

under tension and ceonvey it into or through
the mercerizing solution while thus main-
After the
mewermnu‘ ()pemrmn the yarn in the cus-
tody of Lhe Lwo carriers 1s conveyed throngh
the washing apparatus while still in ‘nhe

It

stretched condition, and subsequently the
said carriers are au‘nomﬂ,meally moved toward

each. other for the purpose of relieving the

tension on the yarn, at which place the said
yarn may be removed from the carriers.
The yarn ‘while in the custody of the carriers
may be moved over the carriersin one or both
directions to more thoroughly present it to
the mercerizing and washing fluids.

My invention also comprehends numerous

details, all of which will be more fully under-
stood by reference tothe drawings, in which—

me elis a side elevation of a mercerizing-
machine embodying my improvements. Fig.
2 18 a transverse Sectional elevation of same.
Fig. 3 is a plan view of a portion of the end-
less chains and carriers. Fig. 4 is a similar
view of a modification. Fig. 5 is a diagram
illustrating the arran ﬂ‘ement of the mcks for
rotating the carriers. Hig. 6 is a side eleva-
tion of a modified ccmstruchion of the cam-

-guide, and Fig. 7is a side elevation of a modi-
“fication of the mannerofattaching the carrier.

‘W hile so stretched it is |

- A 1s the main frame of the machine and
may be of any suitable construetion.

B and B’ are two sprocket or chain wheels
carried in suitable bearings at the upper part
of the main frame and respectwely located
at each end thereof. C C are two similar
sprocket or chain wheels located in the main
frame immediately below the wheels B B'.

Extending over the wheels B B’ is an endless
¢chain K eompo.sed of aseriesoflinks J, jointed

owethel by transverse hinged rods k apon

| the outer.ends of which may be placed wheels

K, adapted to.support the chain.in traveling

l

over the guides G and H. A similar ehaln_

structure F 1s arranged: to travel -about the
chain-wheels O C and are guided over the
guides ' and H'. The wheels B and C are
drwen in opposite directions, so that the
chains are caused to travel in such a manner
that the adjacent parts move in the same di-

rection while traveling over the guides H H',

the said guides being of such shape that they
move the chains apart to a greater distance
over a portion of their tmvel than at other
times. ThelinksJ J of the chain have jour-

naled in them shatts 1., on the ends of which
are arranged carriers in form of yarn-spools
M, and said shafts and spools may be rotated
b_y means of gears m, running in contact with
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racks m' m?, carried by the cam-guides H H',
as desceribed hereinatter.

Extending from one end of the machine to
the other and between the two endless chains
of carriers for the yarn I arrange a longitudi-
nal girder], of any suitable construction, and
on this girder I provide adjusting-serews P P
fordirectly carrying the cam-guides H and H'.
By turning these screws P the cam-gnides
may be adjusted to or from each other to vary
the tension put upon the yarn Y, which is
stretched over the spools M M of the two
chains, as clearly shown in Figs. 1 and 2.
These screws P may be rotated by any suit-
able means, the worm and worm-wheel mech-
anism p shown being excellently adapted to
the purpose. A series of theseadjusting de-
vices P p are arranged at intervals along the
length of the machine, as the cam-guides H

H' are of considerable length. The general |

elevation of these cam-guides is illustrated
in Fig. 1 and the cross-section is tllustrated
in Fig. 2. It will be seen that said cam-
cuidesareformsadapted toreceive the wheels
K of the chain on each side of the machine
in tracks n to properly guide the endless

chain of carriers properly during their travel.

The centfral parts of the cam-guides H H' are
provided, respectively, with the racks m' m?,
said racks being arranged out of vertical

alinement, one beginning substantially in the

vertical plane where the otherterminates, and
said racks aredesigned to alternately act npon
the shafts L of the two chains E I'—that is to
say, to eause the shafts Liand their spools M
of the chain F to first rotate, then the shafts
and spools of the chain E torotate in the op-
posite direction, and so on as often as de-
sired, the number of rotations being some-
what dependenton the sections of rack m' m?
Fig. 5 is a diagram designed to represent the
alternate arrangement of these racks and also
shows them pointing in opposite directions,
as will be understood from an examination of
Fig. 2, for the purpose of operating on the
opposite sides of the wheels m of the two
chains of carriers. The cam-guides H H' are
guided intheir adjustments on the transverse
aguide-platés 7; but this may be omitted, if
desired, as the screws P may be relied upon.

N N are two pipes for spraying caustie al-
kali npon the yarn beingcarried on the spools
of the chains, as more fully illustrated in Fig.
2. the surplus of said alkali being received
in a vat N, arranged below the yarn. The
alkali is drawn from the said tank N’ by a
rotary pump O and forced through a refrig-
erator or cooler O/, if desired, and thence by
pipe n into the spraying-pipes N N under a
considerable pressure. DBy these means the
skeins of yarn Y, stretched from spool tospool
of the two chains, 1s thoroughly impregnated
with the caustic alkali.

While I term the manner of applying the
caustic alkali to the yarn as *‘spraying,” it 18
to be understood that Idonotuse said term 1n

3 limited sense, but wish it to be understood | washing solutions, and by rotating them first.

673506"7

| thatsaid term isused asdescribing the applica-

tion of the mercerizing fluid to the yarn by
pouring it upon the yarn as distinguished.

from dipping or running the yarn into a vat

of alkali.
Arranged in alinement with the pipes N are

‘the washing-water pipes R for supplying and

spraying of water to the yarn after it has
been mercerized, and the flow of said water
may be regulated by a valve . The water
after leaving the yarn may flow into a tank
R', arranged in alinement with the tank N',
and the impure water may then be drawn off
and the alkali recovered in any suitable man-
ner. Any droppings from the yarn are re-
ceived upon the troughs S and flow back into
the tank R'. |

Supplemental guides H*and H? may be em-
ployed to support the lower chains I at the
time they begin to pass onto the cam-guides
H' and leave the latter to support said chains
and carriers when applying the yarn and re-
movingthesame. Thesesupplemental guides
may be secured to and moved with the cam-
guides, the connection therewith being made
beyond where the yarn is applied to or re-
moved from the machine.

By referring to Fig. 1 it will be observed

that the cam-guides H H' are nearer together

at each end of the machine than at the mid-
dle portion, the objeet of this being to enable
the carriers M M of the two chains to be suf-
ficiently close together to the position T T to
enabletheoperatortoreadily apply the skeins
of varn. Then as the chains move forward
from left to right the carriers M of the two
chains are moved apart to put the yarn un-
der tension at the place T, where it is sub-
jected to the action of the alkali. Itremains
under tension during its passage from the
position T to the position T% where the ex-
cess of alkali is washed off from the yarn,
and after this the carriers M of the two ¢hains
are permitted to approach eachother, at which
time they arrive at the position T s0 as to
permift the mercerized yarn to be readily re-

moved. The yarn at positions T and TS is

shown as loosely hung from the two carriers,
whereasitisshown at the position T" astightly
stretched. In the operation of the machine
the carriers travel continuously at a uniform
speed, and the operators at points T and T,
respectively, place fresh skeins upon the ma-
chine and remove the mercerized skeins with-
out interfering in the least with the continu-
ousoperationof theapparatus. Themachine
is made long enough to insure the proper sub-

jection to the mercerizing fluid and to the.

washing process, so that the entire travel of
the carriers during the treatment of the yarn
is substantially in the same direction.

During the travel of the yarn through the |

machine the carriers of the chains K and E are

alternately rotated, so that the skeins are .

caused to travel over the carriers and present
new surfaces to the action of the alkali and
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iu one direction and then in the other direc-

tion no excessive tension or straining of the

yarn will result. For convenience the racks

m' m?* are arranged to operate, respectively,

5 upon the carriers of the two chains E and F';

but it will be self-evident to any one skilled

1n the art that the action of these racks may

be applied, if desired, to the carriers of only

one of the chains, since it is immaterial

10 whether the reversed operations come upon

one set of the carriers orupon each of the two
sets a,lternately

While it is evident that in carrying oat my

Invention the two sets of carriers on one side

15 of the machine may alone be employed in

connection with mercerizing the yarn, I pre-

fer, however, to put carriers on both sides of

the maehme, as this will double its capacity

and at the same time will balance the strains

20 upon the several parts and render the ma-

- .chine far more satisfactory and economleal
in operation.

In place of putting the two gmde-wheels K

upon the hinge-rods K’ they may be arranged

25 concentrie with the carrier- shafts L, being

journaled upon hubs on the side of the oham-

frames J, as indicated in Fig. 4, the said

change not being one which modlﬁes or alters

the ﬂ'eneml operation -of the machine.

30

ing operation to alternate variations in pres-

sure—namely, increasing the tension, then
somewhat reducing it, then increasing it, and
Where this is desired, I may accom-
plish it in either of two ways—by shaping
the guiding portions &' of the guide-frames

35 SO on.

H and H 'or either of them, on curved lines,

a8 indicated in Hig. 6, which will cause the

40 chains to be moved outward and inward in
traveling over such irregular guides. It is

advantageous that both gnides H and H’ shall

be similarly formed under those conditions,

s0 as to keep the pairs of carriers which work
45 1n unison upon any.skein to normally main-

tain their relative positions during the oper-
In place of making the

ation of mercerizing.
cam-guides 1rreﬂular as indicated in Fig. 6,
%omewhat the same result may be arrwed a,b
so by fixing the carrier-spools M eccentrically
upon the shafts L, so that when they rotate
they will vary the tension put upon the yarn
looped about them.
eccentrically-arranged carriers may be apon
55 one or both of the chains K and F; but the re-
- sulting action would be more uniform where

they were confined to one chain, because in

rotating it might be possible that both of them,
if eccentrie, might be caused to rotate in such

60 a manner as to simply move the skein of
yarn bodily up and down without varying its

tension.

I do not confine myself to any specific de-

tails of the general structure of the machine,
65 asthese may be modified without changing or

altering the general characteristics of the ma-

chine or process of treatment.

In some cases it is found more advanta-
geous to subjecttheyarn during the merceriz-

It is evident that these '

dent that while it is best that the two eh&i.ns
E E shall be arranged one above the other, a

indicated, neverbheless I do not limit myself
toany Speclal arrangement of theskeinsorcar-
riers, as my invention comprehends, broadly,
any arra,ngemeut of two sets of carriers be-
tween which the yarn may be streteched dur-
ing the mercerizing operation, and which

carriers operate to permit the ready applica-

tion of the skeins at one place in the machine,

then subject the yarn to stretching to a given

period in the travel of the carriers, and then
remove the tension, so as to permit the mer-
cerized yarn to be removed from the carriers,
irrespective of the specificcharacter or nature
of the details of sueh a machine.

Having now described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In& mereerlzmmmachme, twoindepend-

ent series of yarn-carriers between which the

yarn isstretched, independent means forsup-

porting and moving each of said two series of

carriers while conveying the yarn stretched
| between them in the same direction, and

means for spraying a chemical solution upon
the yarn while being conveyed in the stretched
condition by the two independently-moved
series of carriers.

2. Inamercerizing-machine, two mdepend—

ent series of yarn-carriers ha,_vmtr spools on

supports about and between which the yarn is
stretched, means for moving said twoseries of
carriers in the same direction while convey-

ing the yarn, means for spraying a chemical

solution upon the yarn while being conveyed
by the two independent series of carriers, and

means for causing the carriers of the two se-

ries to be moved apart for holding the yarn
stretched when being sub,]e(.ted to the chem-
ical solution.

3. Inamercerizing-machine, two mdepend-
ent series of yarn-carriers between which the
yarn 1s stretched, means for moving said two
series of earriers while conveying she yarn in

the same direction, means for applying a
chemical solation to the yarn while being con-

veyed by the two independent series of car-
riers, means for causing the carriers of the

two series to be moved apartforstretching the
yarn when being subjected to the chemical so-

lution, washing devices consisting of means

for projecting water upon the varn for cleans-
ing the yarn while in its stretched condition,
and means for removing the tension on the

yarn after being oleansed

4. Inamercermmmmachme two independ-
ent series of yarn-carriers one abow the other
and between which the yarn is stretched in
an upright plane, means for moving said two
series of carriers in the same direction while
conveying the yarn, wmeans for applying a

chemical solution to the yarn while being con-
veyed by the two independent series of car-
riers and exposed -to the atmosphere, means
for applying a washing solution to the yarn
- It is also evi- | while being conveyed by the carriers and
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while maintained in the stretched condition,
and eam-guides for separating the carriers to
putthe yarn under tension when being treated
by thesolution and removing the tension after
such treatment. |

5. Ina mercerizing-machine, two independ-
ent series of yarn-carriers between which the
yarn is stretched, independent means for sup-
porting and moving each of said two series of
carriers (while conveying the yarn stretched
between them) in the same direction, means
for spraying a chemical solution upon the
yarn while being conveyed by the two inde-
pendent series of carriers, a tank arranged

below the two series of carriers to receive the

excess of fluid sprayed upon the yarn, and a
pump to draw the fluid from the tank and
force it through the spraying devices.

6. Inamercerizing-machine, twoindepend-
ent series of yarn-carriers between which the
yarn is stretched, means for moving said two
series of carriers while conveying the yarn in
thesamedirection,meansforsprayingachem-
ical solution upon the yarn while being con-
veyed by the two independent series of car-
riers, a tank arranged below the two series
of carriers to receive the excess of fluid, a
pump to draw the fluid from the tank and
force it through the spraying devices, and a
refrigerating orcooling device to cool the fluid
between its passage from the tank to the
spraying devices.

7. In a mercerizing - machine, an endless
conveyer of connected yarn-carriers, a second

and independent endless conveyerof connect-
ed yarn-carriers and between which yarn-
carriers of the two conveyers the yarn 1s
stretched, means for moving said independ-
ent conveyers of connected carriers (while
conveying the yarn) in the same direction,
automatic means for moving the conveyers
and their carriers apart for stretching the
yvarn while 1t is being conveyed, means for
applying achemicalsolution to the yarn while
stretched, and means for rotating the carriers
and the yarn (while said carriers are travel-
ing forward and the yarn is being subjected
to the chemical solution) first in one direc-
tion and then in the reverse direction.

8. Inamercerizing-machine, twoindepend-
ent series of connected yarn-carriers between
which the yarn is stretched, means for moving
said two series of connected carriers (while
conveying the yarn) in the same direction,
means for applying a chemical solution to the
yvarn while being conveyed by the two inde-
pendent series of connected carriers, and
means for rotating the carriers and the yarn
(while said carriers are traveling forward and
the yarn is being subjected to the chemical
solution) first in one direction and then in the
reverse direction.

9. Inamercerizing-machine, twoindepend-
ent series of connected yarn-carriers between
which the yarn is stretched, means for mov-
ing said twoseriesof connected carriers (while

|

873,067

| means for applying a chemical solution to the

yarn while being conveyed by the two inde-
pendent series of connected carriers, means
for automatically causing the carriers of the

two series to be moved apart forstretching the

varn when being subjected to the action of
the chemiecal solution, and means for rotating
the carriers and yarn first in onedirection and
then in the other while the yarn is stretched
subjected to the chemical solution.

10. Inamercerizing-machine, the combina-
tion of twoindependent series of yarn-carriers
between which the yarn is hung and in which
each series of carriers is separately connect-
ed soastobe independently moved, independ-
ent means for moving the two sertes of car-
riers in the same direction while supporting
the yarn, means for subjecting the yarn to
chemical solution, means for washing the
yarn, and means for causing the carriers and

yarn to be rotated first in one direction and

then in the other direction while being sub-
jected to the washing solution.

11. Inamercerizing-machine, the combina-
tion of two independent series of connected
yarn-carries between which the yarn is hung,
means for moving the connected carriers of
the two series supporting the yarnin the same
direction, means for subjecting the yarn (0
chemical solution, means for washing the
yarn, and means for causing the carriers and
varn to be rotated first in one direction and
then in the other direction while being sub-
jected to the washing solution.

12. In a mercerizing - machine, a carrier

mechanism for supporting the skeins of yarn,
consisting of twoendless chainsone ahove the
other and each havinga seriesof carriers upon
and between whichtheskeinsarestretched the
endless chains moving in different orbits but
for a portion of their travel approaching each
other to a distance at least equal to the length
of the yarn skein, in combination with power
devices for causing both series of carriers to
move in the same direction at points of near-
est approach and when conveying yarn and
in opposite direction when farthest apart and
not supporting yarn.

13. In a mercerizing - machine, two inde-
pendent series of carriers between which the
skeins are stretched each moving in a differ-
ent orbit but for portions of their travel ap-
proaching each other to a distance at least
equal to the length of the yarn skein, in com-
bination with power devices for causing both
series of carriers to move in the same direc-
tion, means for causing the two series of car-
riers to be moved apart during a portion of
their travel and approach each other imme-
diately before and afier they are moved apart
said means extending throughout the length
of the machine and supported only atits ends
beyond the two places where the carriers ap-
proach each other before and after they are
moved apart for stretching the yarn,

14. In a mercerizing - machine, a carrier

conveying the yarn) in the same direction, | mechanism for supporting the skeins of yarn,
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consisting of two series of carriers between |

which the skeins are stretched each moving
in a different orbit but for a portion of their
travel approaching each other to a distance
at least equal to the length of the yarn skein,
in combination with powerdevices for causing
both series of carriers to move in the same
direction, means for automatically moving
the carriers apart toput the yarn under great
tension and mechanically varying the ten-
sion of the yarn duringits travel and while
under tension, and means for subjecting the
yarn to a chemical solution while having its
tension varied and in the custody of the car-
riers.

15. In a mereenzmﬂ'-maehme, a carrier
inechanism for supporting skeins of yarn,
consisting of two series of carriers between
which the skeing are stretched each series
moving in a different orbit and for a portion
of their travel approaching each othér to a
distance approximnately equal to the length

of the skelns, in combination with means for

positively moving the carriers of the two se-
ries at two places nearer toward each other
than the length of the skein whereby the
skeins may be easily placed upon and re-
moved from the carriers, guides acting npon
the carriers of the two series to move them
apart sufficiently to put the yarn under great
tension in passing between the said twoplaces,
means tor moving both series of carriers, alon-
gitudinal girder or frame extending parallel
tothe carriers and snpporting the guides and
being supported only at its ends beyond the
two places of nearest approach of the car-
riers, and means for subjecting the yarn to a

solution when in ifs stretched condition.

16. In a mercerizing - machine, a carrier
mechanism for supporting - skeins of yarn,
consisting of two series of rotary carriers be-
tween which the skeins are stretched each
fferent orbit and for a
portion of their travelapproaching each other

t0 a distance approximately equal to the

length of the skeins, in eombination with
means for positively moving the carriers of the
two series at two places nearer toward each
other than the length of the skein whereby
the skeins may be easily placed upon and re-
moved from the carrier, automatic means
acting upon the carriers of the two series to
move them apart sufficiently to put the yarn

ander tension in passing between the said

two places, means for moving both series of
carriers, means for subjecting the yarn to a
solution when in its stretched condition, and
means for rotating the carriers and their
skeins when in the stretched condition.

17. In a mercerizing - machine, a carrier
mechanism for supporting skeins of yarn;con-
sisting of two series of rotary carriers between
which the skeins are stretched each series
moving in a different orbit and for a portion
of their travel approaching each other to a
distance approximately equal to the length

of the skeins, in combination with means for

S5

positively moving the carriers of the two se-
ries at two places nearer toward eich other
than the length of the skein whereby the
skeins may be easily placed upon and removed
from the earriers, means acting upon the car-
riers of the two series to move them apart
bu{ﬁcienth to put the yarn under continued
tensionin passing between the said two places,
means for moving both series of carriers,
means tforsubjecting the yarn to a merceriz-
ing solution when in its stretched condition,
means for rotating the carriers and their
skeins when in the siretched condition, and
means for automatically incvreasing and de-
creasing the teunsion of the yarn while sub-
jected to the mercerizing solution.
18, In a mer(,emzmn'-m&chme, the combi-
nation of an endless chain of carriers, a sec-
ond endless ¢hain of carriers, wheels for guid-
ing said two chains of carriers in the same
plane so that they approach each other dur-
ing a portion of their travel, power devices
for moving said chains of carriers at the same
speeds, and cam-guides for said chains of car-
riers for causing said carriers to approach
nearest together at two places in their travel
and separate intermediate of said points suffi-
ciently to put the yarn streteched between the
carriers of the two chains under strong ten-
sion.

19. In a mercerizing-machine, the combi-
nation of an endless chain of carriers, a sec-

~ond endless ¢hain of carriers, wheels for guid-

ing said two chains of carriers in the same

-plane so that they approach each other duar-

ing a portion of their travel, power devices
for moving said chains of carriers at the same

speeds, cam-guides for said chains of carriers
for causing said carriers to approach nearest

together at two places in their travel and
separate intermediate of sald points suffi-
ciently to put the yarn stretched between the
carriers of the two chains under strong ten-
sion, and means for suabjecting the yarn in
the custody of the carriers to a chemical so-
lation when fully stretched.

20. In a mercerizing-machine, the combi-
nation of an endless chain of carriers, a sec-
ond endless chain of carriers,wheels for guid-
ing said two chains of carriers in the same
plane so that they approach each other dur-
ing.a portion of their travel, power devices

for moving said chains of carriers at the same
-speeds, cam-guides forsaid chains of carriers

for causing sald carriers to approach nearest

together at two places in their travel and

separate intermediate of said points suffi-
ciently to put the yarn stretched between the
carriers of the two chains under strong ten-
sion, and adjusting devices tfor adjusting the

' cam-guides to vary the degree of tension to

be put upon the yarn.

21. In a mercerizing-machine, the combi-
nation of two endless-chain structures ar-
ranged substantially parallel and one above
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the other, transverse shafts cearried by said

| ¢chains and carrying at each end suitable car-
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riers for the yarn whereby two series of skeins
of yarn are stretched from carrier to carrier
of the two chain structures, suttable supporis
and means to guide the chain structures and
their carriers, power devices for moving the
chain strucsures with their carriers, means

for forcing the two chain structures and car-

riers apart between the points of nearest ap-
proach to put the yarn under tension, and
means for subjecting the stretched yarn in
the custody of the carriers to a mercerizing
solution.

22. In a mercerizing-machine, the combi-
nation of two endless-chain structures ar-
ranged substantially parallel and one above
the other, transverse shafts carried by said
chains and carrying af each end suitable
carriers for the yarn whereby skeins of yarn
are stretched from carrier to carrier of the
two chains, suitable supports and means to
guide the chain of carriers, power devices for
moving the echains with their carriers, means
for forcing the two c¢hains of carriers apart
between the points of nearest approach to
put the yarn under tension, means to rotate
the shafts and their carriers to shift the-yarn
when under tension, and means for subject-
ing the streteched yarn in the custody of the
carriers first to a mercerizing solution and
then to a washing solution.

23. In a mercerizing-machine, the combi-
nation of a main frame, a longitudinal girder
or frame extending the whole length of the
machine and supported at each end, an end-
less echain arranged above the girder, an end-
less chain arranged below the girder, guide-
wheels at the ends for said chains, transverse
shafts carried by said chains, carriers on the
ends of said shafts, means to move the parts
of the chains adjacent to the girder in the
same direction, cam - guides carried by the
cirder for separating the chains intermediate
of theirends forstretching skeins of yarn ex-
tending from carrier to carrier of the two
chains, and means for subjecting the carriers
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and yvarn thereon on each side of the chains
to a mercerizing solution. |

24. In a mercerizing-machine, the combi-
nation of a main frame, a longitudinal girder
or frame extending the whole length of the
machine and supported at each end, an end-
less chain arranged above the girder, an end-
less chain arranged below the girder, guide-
wheels at the ends for said chains, transverse
shafts carried by said cehains, carriers on the

ends of said shafts, means to move the parts

of the chains adjacent to the girder in the
same direction, cam-guides for separating the
chains intermediate of their ends for stretch-
ing skeins of yarn extending from carrier to
carrier of the two chainscarried by the girder,

means connecting the cam-guides with the

longitudinal girder for adjusting the cam-

guides to vary the tension under which the
yarn is stretched, and means for subjecting .

the carrier and yarn thereon on each side of
the chains to a mercerizing solution.

25. In a mercerizing-machine, the combi-
nation of twoindependent movablestructures
provided with carriers between which the
yarn is stretched soas to extend between the
carriers of the two independent structures,
independent supports for said independent
movable structures and their carriers where-
by they need not move always in the same
direction, means for separately moving said
independent movable structures in the same
direction over a given portion of their travel,
means for subjecting the yarn on the carriers
to a chemical solution, and means for rela-
tively separating the carriers of the two mov-
able structures to stretch the yarn while sub-
jected to the solution.

In testimony of which invention I have
hereunto set my hand.

FRANK SHUMAN.

Witnesses:
R. M. IHUNTER,
DAVID W. HOFFMAN.
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