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| No. 755 716

UNITED STATES

Patented Ma,rch 29, 1904,

PATENT OFFICE

ROBERT P SMITH AND GEORGE E DRUM, OF PHILADELPHIA PENN-
| SYLVANIA

MERCERIZING APPARATUS.

SPECIFICATION forniing part of Letters Patent No. 755,716, dated March 29, 1904.

Application filed May 31 1902, Serial No. 109,636,

(No model.)

To all whom it m,a,y.c:anoerm

Be 1t known that we, RoBerT P. SMrTH and

GEORGE E. DruwM, citizens of the United
States, residing in the city and county of Phil-
adelphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Mercerizing Apparatus, of which the fol-
lowing is a full, clear, and exact descrlptlon

,reference bemﬂ' had to the accompanying

drawings, formmg a part of this specification.

The obJect of this invention is to provide a
simple and efficient construction and organi-
zation of mechanism whereby the so- —called
““mercerization” of cotton may be expedi-
tiously accomplished, as will be hereinafter
fully set forth.

In the drawings, Figure 1 is an end eleva-
tion of the apparatus part of the tank being
broken away. Fig. 2isa side elevation there-
of, the tank being in section and several hanks
of yarn being shown as applied to the appa-
Fig. 3 is an end elevation opposite to
Fig. 1, the tank being also in section. - Fig.

418 a Vertlcal section, enlarged. through the

30

left-hand end of the apparatus as on the line
4 4 of Fig. 1.- Fig. 5isan elevation of one of
the adjustable yarn-carrying fra,mes and ad-
juncts.

1 deswhates the tank in which the mercer-

1zing 11qu1d or dye is contained, and 2 a frame-

work which is movable info and from the in-
terior of the tank and is equipped with pro-

- visions for the support and operation of the

- 35

40 g
| approved raising and lowering mechanism |

- material under treatment.

This framework
includes in its preferred’construction vertical

“end heads 3, rigidly connected by top and bot-

tom bars 4 53 respectively, together with ver-

“tical side bars 6, extending above the body of

the frame and united at the top by means of
longitudinal bar 7, to which any usual or

- may be connected. The end heads are pro-

vided at or near their upper and lower cor-
ners with antifriction-rollers 8, ada,pted to run

upon vertical guide-rails 9 on the inner side

walls of the tank and thus. insure vertical
alinement of the framework in respect to the
tank. On the walls of the tank adjacent the

end of the machine.

upper and lower ends of the rails are ledges
10 11, respectively, with which suitably-dis-
posed stops on the end heads of the frame-

~work are adapted to bear when the framework

is at the bottom or the top of the tank. These
stops in the present instance comprise four
arms 12, fulerumed at the respective lower

corners of the end heads in such manner as
to be movable outwardly beyond or down-

wardly of the framework, as desired. If the
arms be set in the outward position, they may
rest upon either the upperor the lower ledges,
as the position of the framework may deter-
mine, and if, on the other hand, the arms be
set in the downward position the frame may
be freely movable up and down within the
tank. The arms are provided with inward
extensions 14, and the adjacent end heads are
provided with suitably - disposed stops 142
against which the arms and their respective
extensions abut, so as to limit the movement
of the arms. =

As a simple and efficient means to operate

‘the stop-arms simultaneously the following
‘construction is provided: Extending longitu-

dinally of the framework are two rock-shafts
18, having their bearings in the end heads.

| Upo_n the extremities of these shafts the.re-

spective stop-arms are affixed. The inward
extensions of the two arms at one end of the

‘machine are connected by means of links 15

with a vertically-movable slide 16 on the ad-
Jacent end head of the frame. This slide in
turn is connected to one arm of a hand- lever
17 on the end head, so that by proper manipu-

lation of the ]ever the slide may be conven-
iently raised or lowered, as desired. When

the slide is raised, the stop -arms connected
therewith are thrown downward, and at the
same time the two rock-shafts are turned to
move similarly the stop-arms at the opposite
When the slide is de-
pressed, a reverse Operatlon of the parts is
accomplished.

Interposed between the- upper and lower
bars of the frame and constituting, in ef-
fect, a part of the frame are standards 18,
which are arranged at intervals apart. Qut-
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wardly-extending arms 21 are provided at the
upper end of each of the standards, and di-
agonal Dbrace-bars 22 converge downwardly
from the outerends of the respective arms to
the standard, and thereby rigidly support said
arms. Upon the top of the standard and the
outer ends of the arms are boxes 21* 21°; re-
spectively, in which 1s journaled a shaft 20,
that affords, in effect, two integral rollers 23.
On the body of the shaft, intermediate the
boxes 21%, i1s a worm-wheel 19. Extending
longitudinally of the main frame, directly
above the top bar thereof, is a shaft 24,
equipped with a series of worms 25, which cor-
respond in number with the worm-wheels 19
and gear therewith, suitable openings 27 for
the passage of the worms being formed in the
top bar 4 of the frame. Hence by rotating
the worm-shaft the worm-wheels and their
roller-shafts will be simultaneously revolved,
as will be presently described. On the front
of each of the standards is a vertically-ad-
Justable carriage 28, comprising in the pres-
ent 1instance a hollow body provided with cap
or gulde screws 29, which extend through
vertical guide-slots 30 in the proximate stand-
ard. In the upper end of this body is seated

a nut 31, through which extends a correspond-
ingly screw-threaded shaft 32, having its bear-
Ings in lugs 33 near the respective ends of the
standard, whereby when the shaft 32 is prop-
erly turned the nut and, perforce, the car-

riage-body is adjusted up or down, as desired.

Loose on the lower end of the shaft 32 is a
clutch member 34, provided with a bevel-
wheel 35, which gears with a similar wheel 36
on a longitudinally-disposed shaft 837. The
companion member 38 of the clutch is splined
on the screw-shaft and is connected to a hand-
lever 39%, conveniently fulecrumed on the
standard, so that by actuation of the lever
the clutch member 38 may be engaged with
or disengaged from the member 34 as de-
sired. It will thus be seen that if the shaft
37 be rotated any or all of the vertical screw-
shafts may.be actuated, as the position of the
movable cluteh membels on said shafts in re-
spect to the positively- drlven members may
determine. Thus the carriages may be inde-
pendently or mmultaneomly adjusted, as de-
sired. A mechanism which we prefer to use
for operating the shaft 37 will be hereinafter
explained.

Extending tr ansversely in opposite direc-
tions from beari ings at the lower end of the
carriage-body, dlrectl v below and parallel with
the roller-%ha,ft 20, are two shafts 39, the outer
ends of which are Journaled in boxes 39", car-
ried by outwardly-extending arms 40 on said
body. The outer ends of these arms are rig-
1dly supported by diagonal braces 41, which
converge from the respective arms to the up-
per portion of the carriage-body. The two
shafts39afford integral rollers23®*. Thearms

65 and braces are arranged in a plane laterally of

frame.
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the corresponding upper members in order
that overlapping of the parts may be obtained
to permit the minimum vertical adjustment of
the carriage and its appurtenances, and there-
by obtain the shortest distance between the
upper and lower rollers. The hanks of yarn
or other material to be treated areapplied to
the companion upper and lower rollers, as
seen 1n Fig. 1, and the requisite tension upon
the material 1s effected by adjusting the car-
riage vertically by means of the screw-shaft
32, sald shaft being operated through the me-
dium of the shaft 37. The mechanism pre-
viously alluded to for actuating this shaft 37
1s as follows: Adjacent one end of the tank is a
frame 42, in which are bearings for a main
shaft43, which isdriven froma suitable source
of power. In the present instance the shaft
43 1s adapted to be driven by appropriate
sprocket-gearing, the driven wheel 44 thereof
being fast on said shaft. The frame 42 also
supports a bearing for a stud-shaft 46, which
is in line axially with the shaft 37 when the
framework 1is in its elevated position. The
stud-shaft is provided with a fixed bevel-wheel
47, which coacts with two oppositely-disposed
wheels 47%, loose on the main shaft. Splined

on the latter shaft, intermediate the wheels47%,
is a clutch member 45, which may be inter-
Jocked with complementary members on the

opposing faces of the wheels 477, so as to lock
either of said wheels 47* to the shaft, as de-
sired, and thereby effect the rotation of the
stud-shaft to the right or left, as occasion may
require. A suitablehand-lever45®*tomanipu-

late the clutch is provided. On the end of

the stud-shaft is a clutch member 48, which is
constructed and arranged to interlock with a
corresponding member 49 on the shaft 37
when the framework is elevated, in which case
the latter shaft constitutes, in effect, a con-
tinuation of the stud-shaft and partakes of its
motion. The clutch member 49 is preferably
an integral part of a spur-wheel 50, fast on the
shaft 37, which wheel coacts with a similar
wheel 51 on a stud-shaft 52, having its bear-
ings in the adjacent end head of the main
The wheel 51 1s provided with bevel-
gear teeth 54, which mesh with those of a
bevel-wheel 55, loose on the lower end of a
vertical shaft 56, having its bearings also in
sald end head. Theshaft 56 has splined there-
on a clutch member 57, which may be engaged
with or disengaged from a corresponding mem-
ber 58 on the wheel 55, so as to render the lat-
ter fast or loose on the vertical shaft, as de-
sired. The clutch member is manipulated by
means of a suitably-disposed hand-lever 59 on
the end head. On the upper end of the shaft
56 1s a bevel-wheel 60, which coacts with bevel-
gear teeth 61 on the side of a spur-wheel 62
on the worm-shaft 24, previously described,
which spur-wheel is in mesh with a spur-wheel
63 on a shaft 64, extending longitudinally of
the framework and above the said worm-shaft.
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From the foregoing it will be seen that when
the gear 55 1s fast on its shaft 56 and the stud-

shaft 46 is coupled with the gear 50 the mo-
tion will be transmitted from the latter shaft
through the intermediate gearing to the worm-
shaft 24, and that, therefore, the several roller-
shafts 20 will be stimultaneously rotated to im-
pel the hanks of yarn about their supports.
If desired, the clutch member 49 may be
formed on the wheel 51 and the stud-shaft
coupled with the latter instead of Wlth the
wheel 50.

The wheel 63 is provided Wlth a c¢lutech mem-
ber 65, corresponding with that (49)-on the
wheel 50., which member 65 1s so disposed as
to interlock with the clutch member 48 on the
stud-shaft 46 when the frame is in its lower-
most position within the tank.- Inthat event
the shaft 64 and, perforce, the worm-shaft 24
will be positively rotated to effect the rota-
tion about their supports of the hanks of yarn
immersed in the mercerizing liquid. - The end

of the shaft 64 opposite to that provided with

the clutch member is preferably equipped with
a gear 66, which coacts with a similar gear
67 on the adjacent end of the worm - shaft
and thereby insures a uniform rotative actlon
upon the respective ends of the latter.

The operation, briefly described, is as fol-
lows: Assumlng the clutch member 45 to be
1n intermediate position; as shown in Fig. 1,

the main frame ishoisted to the top of the tank,

the stop-arms 12 are projected laterally and
engaged with the upper ledges 10 of the tank.
and the shaft 37 1s coupled with the stud-shaft.
The clutch 57 by actuation of the lever 59 is
freed from the wheel 55 on the vertical shaft 56
Asoccasionmay require, any or all of the hand-
levers 39” are manipulated to couple their re-
spective screw-shafts 32 with the lower cluteh
member 34. The skeins to be treated are then

‘applied to the appropriate upper and lower

rollers, whereupon the clutch member 45 is
shifted to lock the gear 47* on the main shaft,
and 1n consequence the shaft 37 is thereby ac-
tuated to effect the proper turning of the screw-

shaftsin gear therewith, thuslowering the car-

riage 28 and their rollers to impart the requi-

sitetension to the supported skeins. Thescrew- -

shafts are then uncoupled from the clutch
member 34. Next the framework is slightly

~ elevated and the lever 17 is operated to disen-

65

gage the stop-arms from the upper ledges,
whereupon the fra,mework, with 1ts appurte-
nances, 18 lowered into the tank, the lever 17
belng again at the proper time operated fo
t_lrow the stop-arms 1nto position to rest upon
the lower ledges 11.
reaches its lowermost position, the clutch-
shaft 64 i1s coupled with the stud-shaft 46, and
the power is therefore communicated to the
worm-shaft 24. Hence the immersed skeins
are caused to turn sl
to 1nsure uniform treatment of the fibers by
the liquid. After the skeins have been sufi-

When the framework

owly about their supports -

3

ciently treated the clutch member 45 is moved
to the intermediate or 1dle position, the frame-
work 1s hoisted to the top of the tank, the
wheel 55 is rendered fast on the vertical shaft
56, and the stud-shaft 46 is coupled with the
gear 50. Upon the shifting of the ¢lutch mem-
ber 45 to lock either of the oear-wheels 47*

47" on the main shaft the worm-shaft 24 1s ro-

tated through the intervening gearing to ef-
fect the turnmcr of the skeins under tenswn

and consequently the wringing of the same.

This being done, the framework, with its ap-
purtena,nces, may be transferred to another
similarly-equipped tank containing cleansing
or other liquid and may then be lowered into
the latter and agitated therein.
may then be raised, as before, and the skeins
turned under tension. Finally, the screw-
shafts controlling the carriages in operation

are coupled with the shaft 37 and the clutch
member 45 is engaged with the gear-wheel

47", in consequence of which said screw-shafts

are properly turned to raise the carriages, and

thus remove the tension from the skelris to
permit thelir ready removal from the holders
We claim—-

1. The combination with a tank promded_

at 1ts respective corners with ledges or sup-
ports, of a yarn-carrying frame movable into
and from said tank, longitudinal rock-shafts
in said frame, stop-arms on said shaft, a ver-

ticallv - movable slide, link connections be--
tween the same and a pair of said stop-arms,
“and means for actudting said slide, whereby

the arms are simultaneously swung toward
and from the respective ledges or supports.
2. Inamercerizing apparatus, the combina-

- tlon with a support, a transversely-extending
shaft therein, bearings for the outer ends of

saicd shaft, arms supporting said bearings,
and diagonal braces converging from the outer
ends of sald arms to the support, of a verti-
cally-adjustable carriage on said support com-
prising a body portion, a shaft or shafts ex-
tending laterally therefrom, bearings for the

outer ends of said latter shafts, arms support-

ing said bearings, and diagonal braces con-

verging from the outer ends of said latter arms

to the carriage-body, together with a nut in

sald carriage-body, and a screw-shaft engaged

with said nut, the last-named arms and braces

The frame
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being located to one side of the arms and braces
first named and adapted to move in different

planes so as to pass each other.

3. In amercerizing apparatus, the combina-
tion with a support, a transversely-extending
shaft therein, bearings for the outer ends of
sald shaft, arms supporting said bearings,
and diagonal braces converging downwardly
from the outer.ends of said arms to the sup-

port, of a vertically-adjustable carriage on

sald support comprising a body portion, a

shaft or shafts extending therefrom, bearings:

for the ends of said latter shatt orshafts, arms
supporting said bearings, and diagonal braces
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converging upwardly from the outer ends of

said latter arms to the carriage-body, the last-
named arms and braces being located to one
side of the arms and braces first named, and
adapted to move in different planes so as to
pass each other.

4. Inamercerizing apparatus, the combina-

tion with a tank and a clutch-shaft adjacent
thereto, of a frame movable into and from said

tank, yarn-supports on said frame, and means
for rotating said supports, said means includ-
ing a shaft and connections adapted to coact
with the clutch-shaft when the said frame is
raised In respect to the tank.

5. Inamercerizing apparatus, the combina-
tion with a tank, and a clutch-shaft adjacent
thereto, of a frame movable into and from said
tank, yarn-supports on said frame, and means
tor adjusting said supports toward and from
each other, said means including clutch mech-
anlsm adapted to coact with the said clutch-
shaft when the frame is in raised position.

6. Inamercerizing apparatus, the combina-
tion with a tank, and a clutch-shaft adjacent
thereto, of a frame movable into and from said
tank, upper and lower yarn-supports on said
frame, means including a clutch device for ro-
tating the upper supports, and means, includ-
ing a clutch device, for rotating the lower sup-
ports, said clutch devices being arranged to
coact with the said clutch-shaft when the
frame is in the lowered and raised positions
respectively. |

7. In a mercerizing apparatus the combina
tion with a tank, and a drive-shaft, of a frame
movable into and from said tank, upper and
lower yarn-supports on said frame, mechan-

~ 1sm coacting with the drive-shaft to rotate the

40

N
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lower rollers when the frame is raised, and

mechanism coacting with the drive-shaft to ro-
t&t?fl the upper rollers when the frame is low-
ered.

8. Ina mercerizing apparatus, the combina-
tion with a tank, and a drive-shaft, of a frame
movable into and from said tank, upper and
lower yarn-supportsonsaid frame, mechanism
coacting with the drive-shaft to rotate the
lower rollers when the frame is raised, and
mechanism coacting with the drive-shaft to
rotate the upper rollers when the frame is low-
ered, together with means for connecting said
mechanisms. |

9. Inamercerizing apparatus, the combina-

tion with a tank, and a drive-shaft, of aframe
movable into and from said tank, upper and

lower yarn-supports on said frame, mechanism
coacting with the drive-shaft to rotate the
lower rollers when the frame is raised, mech-
anism coacting with the drive-shaft to rotate
the upper rollers when the frame is lowered,
meansforadjusting the lower supports toward
and from the upper supports, connections

movable into and out of operation between

sald means and the first-named mechanism,
gearing between the two mechanisms, and

755,716

means for rendering said gearing operative or
Inoperative as desired. |
10. Inamercerizing apparatus,the combina-
tion with a tank, and a clutch-shaft adjacent
thereto, of aframe movable into and from said

70

tank, yarn-supports on said frame, and mech-

anism for rotating said supports, said mechan-
1sm including a worm-shaft, upper and lower
shafts, gearing between said latter shaftsand

the worm-shaft, means for disconnecting the
gearing betweenthe lower shaft and the worm-
shaft, and clutch devices for the upper and
lower shafts, respectively, said devices being
arranged to coact with the said clutch-shaft
when the frame is in the raised and lowered
positions, respectively.

11. Inamercerizingapparatus,the combina-
tion with a tank, of a frame movableintoand
from the tank, a plurality of yarn-supports on
sald frame, having vertically-adjustable mem-
bers, and means whereby the adjustable mem-
bers of the respective yarn-supports may be

“independently or simultaneously adjusted.

12. Inamercerizing apparatus,the combina-
tion with a tank, of a frame movable into and
from the tank, a plurality of yarn-supportson
sald frame having vertically-adjustable mem-

75

3o
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bers, screws connected with said members, a

shaft, means for operatively connecting or dis-
connecting any or all of said screws with said
shaft at will, a drive - shaft, and reversible
driving mechanism between said first-named
shaft and drive-shaft.

13. Inamercerizing apparatus,the combina-
tion with a tank, of a frame movable into and
from the tank, a plurality of yarn-supportson
said frame having vertically-adjustable mem-
bers, screws connected with said members, a
shaft, means for operatively connecting or dis-
connecting any or all of said screws with said
shaft at will, a gear-wheel on said shaft,adrive-
shaft, two oppositely - disposed gear - wheels
thereon coacting with the gear-wheel first
named, and means forrendering either of said

oppositely - disposed gear - wheels fast on the-

drive-shaft.

14. Inamercerizing apparatus,the combina-
tion with a tank, of a frame movable into and
from the tank, a series of yarn-supporting
members relatively fixed on said frame, a com-
plementary series of vertically-adjustable sup-
ports including carriages, screw devices for
adjusting said carriages, a shaft, means where-

by any or all of said devices may be connect-

ed with or disconnected from said shaftat will,
and means for operating said shaft.

In testimony whereof we have hereunto af-
fixed our signaturesin the presence of two sub-
scribing witnesses.

ROBERT P. SMITH.
GEORGE E. DRUM.

Witnesses:
Epwixn® Woob,
H. H. SINNAMON.
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