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UNITED STATES PATENT OFFICE.

TOM FRUSHER AND TOM FRUSHER, JR.,, OF BROOKLYN, NEW YORK.

‘DYEING AND BLEAGHING MACHINE,

To-all whom it may concern:

Be it known:that we, Tost Frusuer and
Toxr IFrvsnen, Jr.; subjeets of the King of
(ireat Butmn, (who have declared their in-
tentions of becoming citizens of the United
States, ) residing at- Brooklyn, in the county
of ngs and- bh\tc of New York, have in-
vented  certain new ‘and useful: Impm\ e-
ments:in’ Dyeing: and- Bleﬂchmg Machines,
of which the'following .is a- specification,

-lef(\ven(e bemg Thad -therein to the accom-

panying drawings.

This invention .relates ‘to Inachiies for
treating -fibrous o1 other permeable materi-
als with dyeing; fixing, bleaching, washing,
or. other: hqum‘ * 'md it' pertains: Daltlcul'ulv
to inuchines of this chass in which tie mate-
rial to'be: treated is packed:.in a vat and the
liquor eirendated therethrough. :

In.somie-of the types of cfy reing and simi-
lar ‘machines now 7in use,"fibrous. material,
such as Taw wool, cotton, or skein yarn, is

laced +ini n. vat -betwden foraminous ‘mem-

ers forming the ¢over nnil. b False-or remov-
able botiuiof the: vat, shd the trexting-lig-

wor, by stitable means such -as a pump, 1s

forced : through one foraminous -inember,,

threugh the matertal. utider :treatient; and

“out’ threvgh the. otlier foraminows : :member.
30

Muich: dlﬁlmr]w hasg: beon u\perienced in mas
chines:of this kind-inobtniihg & umform

dyeiitg: oiother treatment of the mqtulal_"

£or the reason thitchanméls dre formed in
the - materfal by the Hquor “and hrough
which- fhe «diquor.’ passe
evenly: | distributed. - thy
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‘Speclncation ot Letters Patent.
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i accord:
tends to prevent. formation of -channels and
‘thint the grenter the pressure the greater the
tendent

- withuiit *being
ghout’ the ‘mass.
This is'payticilarly ﬂ;é case Where the: parts |-
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the pressure of liquor will tend to mote

tightly pack the material and close up any
channels that niay have formed upon the

initial flow of liquor.

More specifically, the invention inclndes a
foraminous méember through which the liq-
wor is forced :into the m.ltmml, which 1s
wsually the boitam member or false bottom,
with a :povtion -whicli- extends toward the
other' foraminous member in increaxing

crosg-sectional dlmensmna, so that it occu--

pies miore space
member through which the Jiquor s dis-
charged and leaves less space in that portion
of the vat for occupaney by material upidet
freatinent. .

toward the : O]tqmscd foraminods member,
will wedge and

tion’ and’ of the vat and thus-close up any
channéls ‘that may have Tormed when the

stilt -that the ll(]l'l()l Will be ev enlv dl\tllb-

uted: throughott the fnass. ,
An view-of- the fact ﬂmt the 1)1'thule of:

hqnor against the material in a vat-arranged

ance. with, this. iitvention - of itself

v to lose up or pack the materi al, it
is possible to-foree liquior-through the mate-
vial under greater pressure ‘and with o
fuster flow thin: Tevetofore, whereby a- ~proc-
ess of dy eing; Dleaching or lhe Tike, miny be
more eXpeditionsly pm«uod The t.-\teudmb
ortion is plefcmblv a’ ollow easing cireu-
ar i ‘eross-section; closedut top, open
cured to thé:
ng - (lierein,” and fomed with
i 1ts side for: discharge of lig-
Jntu t'ho m'r -nn( er treut-

BV ntlim *itwtlm;: it
mgémeﬁt‘bfﬂw rqnofexit
"stoh Tt thb,t 10: scmn ‘or ﬂio liko

The pressure ‘of the enteling
liquor, ini-its tendeney to force:the matmml‘

moje tightly pack-the mate— 7
- Fial between the sides of the extending por-

with. the re-

Iail\e bottom .

toward the foraminouns -
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the top of the liquor is carried back through
the circulating system into the material un-
der treatment, thuselimixmtin;fr, in the case
of dyeing, dark and streaky blotches in the
miaterial at or near the bottom of the vat.

The pump included in the machine for
circulating material-treating liquor is pref-
erably of the centrifugal type, and it is pro-
Yide(f, with a larger feed-pipe than outlet, to
insure a regular flow of liquor by always
having the pump full. .

(Gerlerally, the invention provides an ap-
paratus, for use in dyeing or otherwise
treating with liquor wool, cotton, or other
permeable materials, which shall be simple
In construction, strong, durable, and effi-
cient in operation, and capable of being
placed directly upon any suitable floor with-
out the necessity of cutting away the floor
or the provision of a speclal or expensive
foundation.

When read in connection with the descrip-
tion herein, the details of construction and
arrangement of parts contemplated by the
invention will be apparent from the accom-
panying drawings,  forming part hereof,
wherein an embodiment of the invention, as
applied to a dyeing and bleaching machine
in which the material-treating liquor enters
the material through a foraminous member
at the bottomn and leaves it through a

‘foraminous cover, is disclosed, for purpaeses
-of illustration. - :

While. the embodiment of the invention
shown in the drawings is preferred, it is to
be understood that the several instrumen-
talities of ‘which the invention consists may

_be -variously organized, without departing
in the least from the nature and spirit of,

the invention, and that it is not the inten-

tion to be necessarily limited to the precige’
delineation of the invention herein in intec-
pretation of claims hereinafter.

Like reference-characters refer to corre-
sponding parts in the several views of the
drawings, of which— y

Figure 1 is a side view, partly in section,
of a dyeing and bleiching machine in which

*this invention'is embodied; Fig. 2 is a plan

view, the circulating system being omitted;
Fig. 3 is a sectional view of the false hottom
and its distributing member; and Fig. 4 is
a plan view of the false bottom.

The machine includes a vat or tank 5 for
containing the material to be dyed, bleached,
or otherwise treated. Sides 6 of the tank
are preferably vertical. A bottom 7 is

*“adapted to rest directly upon the floor of a
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5

dve-house or other place. "A. séat 8 extends
around the sides inside of the vat near the.
bettonr, and” is adapted to support a false
Loitom™ or lower foraminous member 9 'a
suituble distance from the ‘vat-hottom 7.
The member. 9.is preferably a flat plate hayv-
ing a central opening 10 and smaller perfo-

" 1,000,261

retions 11 arranged between the center and
the edge. A casing or other suitable hollow
member 12, closed at the top and open at
the bottom, is secured to the false bottom
over the central opening 10, by having its
Iaterally-extending flange 18 held by ma-
chine - screws or bolts 14 passing into the
false bottom. The member 12 is preferably
of inverted frusto-conical shape with a flat
top—that is, it increases in diameter from
bottom to top—and its lateral surface ap-
proaches nearer to the sides 6 of the vat
from bottom to top. Therefore, it occupies

an increasing amount of space in the vat -

from the false bottom upwardly. While it

is preferred to have the member 12 circular

in cross-section, it will be understood that
it may be made in other sectional shape,
such as polygonal, so long as its lateral sur-
face approaches the sides of the vat from
the foraminous member through which the

liquor enters toward the member through

which it is discharged and that it occupies

70
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more of.the vat toward the discharging -

member than-in the vicinity of the receiv-
ing-member; thereby making the material-
holding capacity of the vat less toward and
at the discharging-member than at the re-
ceiving-member. The casing 12 is formed

with perforations 15 through its lateral face.

90
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for about two-thirds the distance from the °

false bottom, and the top and the remainder

an air-chamber is forme
casing. -

treated is pucked in the vat on top of the

of the lateral face are imperforate, whereby. °

in the top of the -
. 100

In using the machine, the material to be ‘-

false bottom and around its central extend- :

ing portion, and then an upper foraminous.

member or cover 16 is let down over the
packed material. The cover is formed with

perforations 17, preferably of less aggre- -

gate capacity ‘than those of the false bottom

o5

and its éxtending member, whereby pressure - L

of liquor may be maintained between the .1

false hottom and cover. The cover is held
down in place .on the material by jack-
screws 18 in engagement therewith and with

removable lugs 19 projecting from: the vat- 115

sides. The vat is provided with a.liquor-
entrance 20, leading into the space beneath
the false hottom. and with a liquer-exit 21,
positioned just above, the cover 16 when the
cover is in its normal position in the vat,

and below the normal surface-level of the

liquor in (he vat. “The exit leads to a steam-
hox 22 at the side of the vat. Steam-pipes
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23 and 24, to maintain the material-treating .

liquor at the proper temperaturé, are posi-
tioned, respectively, in the space in the vat
below the false bottom and in the steam-
box; and they are supplied with steam from
a boiler or other suitable source, not shown.

Dyeing, bleaching, or other material-
treating liquor is furnished to and circu-
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lated throngh the vat hy means of a system
which inclides a pipe 23, leading to and
conuected with the vat at the eutrance 20,
A Afeed-pipe 26, leading from any suitable
sonvee of snpply, such as a dye-storage tank
(not shownj, is connected to pipe 25 by
T 27, in which there is a-three-way valve,
A pipe 28 leads from the lower portion of
the steam-hox 92 to the suction-entrance of
a pump 29 and in this pipe, between the
steani-box aud pump, there is a T 30, to
which is connected a pipe 31, leading fo a
T 32 In pipe 25 hetween the liquor-entrance
20 and the feed-pipe 26, The T7s 30 and 22
each contaivs a three-way valve. A pipe 83,
leading from tbe diseharge portion of the
punip, is connected to: pipe 25 letween the
feed-pipe 26 and the T 32 7 .
The pipe 28, leading from the steam-box
to the pumy, is of greater capacity than tha
pipe 25, leading to the bottom of the vat, in
order that the pwup may at all times re-
ceive an adequate flow of liquor to keep it

full and a faster discharge than inflow pre-.

vented. This insnrés relidble operation in
ase a centrifugal punp, whieh is preferred,
is used. A valve-controlled pipe 34 leads
som the bottomn of the steai-box to a
sewer or other desired place of disposal, in
order that the box may be drained when de-
sived. The pottion of pipe 25 extending
beyond the T 27 also leads to a sewer or
other disposal place. A valve-controlled
water-supply pipe-35 leads into pipe 31 be-
tween the T's 30 and 32,

The machine may be operated as follows:

‘The valves ave set to lead Tiquor from (he

pipe 26 through pipe 25 into the vat; and the

Tiquor s permitted to so flow until it has

passed through the false hottoin and its ex-

tending member, thiough the material
packed thereon  and  therearonnd,  and

through the cover, and attained a level
above the exil 21, threngh which it flows
into the steam-box.  Then the valves are set
to. close the pipe 25 at T 27, to open pipe.98
from the steam-box to the punip, and to
close pipe 31 Thereapon, the pump is
started’ and operated and liquor cirenJated
from- the steanm-hox through pipe 28, the
pump, pipe 33, and pipe 25 to the bottom of

‘thevat, and thence foreed upwardly through'

the false bottom and radially or outwardly
from the central member into and through
the - material under trentinent, ana through
the cover, Trom above which it flows through
exit 21 to the steim-Dox. The valve in
water-supply pipe 85 ig closed during his
operation. .

The Yignar, in being forced upwardly and
radially throngh the inaterial from the false

bottonr and ifs central n wardly-extending.
. ot

portion or member, will tend to move the
inaterial upwardly {oward thie cover into

the smaller space formed by fhe eentral

o

member, and it will, thevefore, tend (o pack
the material more Gghtly and thus obvinte
the formation of channely throngh which
the Hguor would tend {o How without heing
evenly distributed thronghout the wass, I
any channels have formed doving the initial
flow of liquor, when the pressure i< in-
creased. Ly operation of the prup they will
be elosed, up as the material is wedged 1nto
the smaller fppace toward the top and the

liquor evenly forced through the material-

and the material uniformly treated.
The upper portion of the ceniral member
12 of the false bottom, which is. defined by

the imperforate portion thereof, forms an

expansion=cliamber, wherein air will Le com-
pressed by -the pressure of the liquor rising
above the perforations 15. If any dininu-
tion in the pressure of the liquor occurs,
the air compressed in the chamber will forde
the, liquor below it downeardly and out-
wardly and thus contribute to the mainte-
nance of a regular flow of liquor through
the material under treatnient.

The Tiguor-exit 21, being positioned below
the normal surface level of the liguor in the
vat, foam, -scum, and the - like floating on
top of the liquor will not flow to the steam-
box and will, therefore, not be cireulated
through the mass of material ander treat-
ment.  The introduction of scum and the
like whicl forms o the top of dye-ligior
often results in the appearance of strenky
blotches in dyed material, particularly in
that part into which the Tiquor first flows,

When it is desired to dvain {he vat of
liquer, the valve in T 27 is set so as to
diwect flow either into (he. feed-pipe 26 o

<o the portion of pipe 25 leading (o a SeWer,

dependent wpon whether it i dosired to re.
turn the liquor to the storage-tank or release
it from further use. The valve in T 32 is
set to direct flow upwardly into pipe 31 and
to prevent flow toward T 97, and the valvein
T 30 is set to divect flow i
pipe 28 and thenee to the pump and o shut
off flow to or from the steam-hox through
pipe 28, With the valves so set, the puiap
will operate to draw the Lignor from the
bottow of the vat and force it to the storage-
tank or to the sewer, as desired,

Water may be introdoced into the vat
for washing or othier purposes by “setting
the valve in T 82 so that lignid iy flow
along pipe 25 into the vt al entrance 20,
but not upwardly fromn that pipe inlo pipe
81, the valve in T 27 being: dlosed against
all passage s
direct flow from pipe 31 threugh

pipe
28 to the punp

and to prevent flow hetween

that pipe and the steam-box; by opening the.

valve-in pipe 355 and by operating the pump
to force the liquid through pipe 33 into pipe
25. When a sufficient quantity of water has
bueen” introduced into the vat and it iy de-

from pipe 31 into.
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sired to circulate it through the material
thevein, the valve in pipe 83 is closed, and
the valve in T 30 set to close passage from
pipe 81 and to direct flow from the steam-
box to the pump, whereupon the cirenlation
will continne as has already been deseribed
with respect to liquor.

The false bottom is provided with eye-
bolts 86 and the cover with shaclkles 37, with
which may be engaged the nsual appliances
for lifting purposes. :

ITaving thus. described our invention,
what we cluim as new, and desire to secure
by TLetters Patent, is—

1. A machine for treating permeable ma-.

terinl with liquor comprising a vat, and
a material-holding bottom having an up-
wardly-extending ligquor-distributing por-
tion containing an expansion-chamber.

2. A machine for treating perneable ma-
terial with liquor comprising a vat, and a

. foraminous boitom therefor having an up-

(3]
<t

30

35

40

45

50

wardly-extending hollow portion forméd
with . perforations for a portion of the dis-
tance from the bottom along its side and

" being: imperforate in the remaining portion

of its side and in its top, whereby an expan-
sion-chamber is formed. .

3. A machine for treating permeable ma-
terial with liquor comprising a vat, in the
vat.a foraminous bottom, and a foraminouns

va.?ing closed at ihe top and open at the.

bottom and secured to said bottom over an
opening therein, said casing extending up-
wardly from said bottom and having u side
gradually approaching the side of the vat
from the boltom toward the top of the
casing.

4. A machine for treating permeable ma-
terial with liquor comprising a vat, and in
the vat a foraminous bottom, and a member
secured theretor and extending upwardly
therefrom with a lateral surface approach-
ing the side of the vat from the bottom
toward the top of the member. :

5. In a machine for treating permeable

material with liquor, the combination, with’

a_vat, of a foraminous member in the vat
through which liquor passes into material
thereon nnder treatment, an opposed foram-
inous member through which the liquor is
discharged, and a foraminous casing ar-
ranged to receive and distribute liquor se-
enped to and extending from the foraminots
member through which the liquor enters to-
ward the: other foraminous member in in-
creasing transyerse dimension. whercby it

foraminous

1,000,251

occupies an increasing amount of space
from the entrance toward the discharge
member. : .

6. In a machine for treating permeable
material with liquor, the combination, with
a vat, of a foraminous member in the vat
through which liquor passes into material
thereon under treatment, on opposed foram-
inous member through which the liquor is

60

65 |

discharged, and a foraminous casing of .

frusto-conical shape, arranged to receive

and discharge liquor, having its larger end

closed and its smaller end open and secured

to the foraminous member through which

the liquor enters,

7. In a machine for treating permeable
material with liquor, the combination, with
a vat, of a foraminous member in said vat
through which liquor is expelled from mate-
rial under treatment, another -foraminous
member, through which the liguor enters,
having a comparatively large openin
therein, and a casing, closed at one end an
open at the other and having foraminous
sides, secured at its open end to said en-
trance foraminous member over said open-
ing therein and extending toward the other
member in increasing size,
whereby it occupies more space toward the
liquor-discharging member than at the
liquor-entrance member.

8. A distributing member for the vats of

 dyeing and like machines, comprising a hol-.
low casing closed at one end and open at the

other end and having its side formed with
perforations for a portion only of the dis-
tance from the open end toward the closed
end. : o

9. A distributing casing for the vats of
dyeing and like machines of frusto-conical

shape having its larger end closed and its

smaller end open and the side of said mem

_ber being (Ferforated. . ‘
i

110, A distributing member for . dyeing
and like machines comprising a hollow cas-
ing closed at one end and having an inlet at
the other end and gradually increasing in
transverse dimension from the inlet: end to-
ward the closed end, said member having
perforations in a side, .

In testimony whereof we affix our signa-_

tures in presence of two witnesses.
TOM FRUSHER.
TOM FRUSHER, Jrn.
Witnesses: '
WirLiam RiINNON.
. H. Barrrerr,
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