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‘Application Niné 21, 1951, Serial No. 232721
4 Claims. (CL 1182-315)

: 1

This invention relatés 6 ‘a conditiotinig means
‘and more particularly toan apparatus for apply-
Ing a conditicning liquid to a Mmoving web.

Itis theé ‘general object of this invéntion to pro-
duce ‘a-‘néw ‘and improved Web conditionirie ap:
paratils. : , s

‘One of the features of this invention is the pro=
vision, ‘In 5 Web cotiditioning apparatas; of 4
plurality of ‘pardllel pipes, one to supply toni-

presséd air and ‘another to supply conditioming 3

Hquid to a plurality of atemizing nozzles d ipted
toapply the Hquid in sprag form to a moving wab
of paperorthelike.

‘Another feature of the invention i§ the pro-
Vision; in a web'coriditionirie apparatiis of the type
described above,'of 4 third pipe parallel to the first
two ‘and Connected to the liquid supply- pige to
act as a return line to provide & Yéciréulation
system whereby the lgutd may b ‘maintiined at
predetermined tethperatures or condentiations,

_An ‘additional feature of the irivention. is the
brovision, ina web conditioning ‘apparatys, of
three parallel pipes mounted to ekterd trarisverke:
1y to the direction ‘of movénient or the web, Wwith
one of the pipes being adapted to supply liguid

ray

and another compressed air to a ‘plirality 6f ;

nozzles spaced along the pipe, and which iheludés
a third pipe connected 'to the first two By inesns
of & bracket; with the third pips being adapted to
act as a return line and being connected to the ...
30

Hquid supply pipe through the medium of 4 pas-

sage formedin the bracket: o
A further feature of the invention is thé pro

vision of a novel unitary valve means for drawing
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off liquid and air from liquid and air stpply pipes ..

and supplying thém to an atomizing hozzle, the
valve means including metering valves operable to
regulaté-and adjust the relative Subply of air 4hd
liquid to the atomizing nozzle, o
.Another feature of the invention is the pro-

vision of mounting means for the supply and air
pipe unit which is so constructed and arranged s
to be easily seécured to a support, such as an angle
iron,and which; while sérving firmly to hold the
pipe unit in position relative to the web, is ad=

Justable to shift the pipe unit transversely of the

web accurately to position the same: - :

,Other.and further featiires 6f the invention will
be readily apparent from the followitig ‘descrip=
tiorvand drawings, in which:

Fig. 1 is ‘a schemati¢ diagram of a dotiplete.

system for supplying ‘a conditioning liquid to a
moving web; . . | . ,
_Fig, 2 is g side eleyation of the pipe unit of this
Invention showine. the means for supplying air
and liquid to a number of atomizing nozzles;
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. Fig. 3 is an enlarged view, partially in séction,
of the left-hand portion of Fig. 2 and rotated ap-
‘proximately 180° aboit a horizontal akis; .

Fig. 4 is a side elévation of the valve mieans of
this invention and showing the attachment of the
atomizing rozzle thereto; L o

Fig. 5 is'a view like Fig. 4, partially in section, to
llustrate the interior construction of the valve
unit; o g

‘Fig. 6 i5 a side elevation of the'supporting me4ns
for thé pipe unit; o .

Pig. 7 is ‘a vertical view taken alons Hne 127
of Fig.6;and . e

Fig. 8 is a horizontal section taken along litie
8--8 of Fig. 7. L

While this invéntion is suscéptible of ‘embodi=
ment in many différent forms, there is shéwn i
the drawings and will Herein be deseribed in ‘'de-
tail one specific ‘embodimént, with ‘the under-
standing that the present disclosure is to b ‘cons
sidered as‘an exemplification of the principles ‘6f
the invention and is nét intended to limit the in=
vention to the embodiment illustrated. - The scope
of the invention will be pointed out in the ap<
pended claims. . o o
_ This invention, whilé readily adapted to supply
a‘conditioning fluid to fiekible wébs of any naturg,
is particularly useful for supplying ‘conditioning
liquid, such as water, to webs of paper: Drynsss
in a shéet of paper causes it to become brittle and
Is the ‘caise ‘of nimérous breaks ‘on -printing
presses, coating machines and the like, and thiis
it-is often advisahlé to supply moistire to a paper
web prior to the printing or coating operatién in.
order to insure that the baper ‘posgessés  the
requisite strehgth to pass through the apparatus;
In addition, it is often desired to supply & coni-
ditioning liquid, consisting fot solély of water; to
& Wéb in order to improve cértain desired charac-
teristics to the web. For ‘example; it may be de-
sired to apply & sizing fluid to a web ‘of pébér ‘or
textile, or to apply a coloring matter or surface
treating ‘solutions of various sorts to the movihg
web,

Referring now to Figures 2 and 3 of the draw-

ings, the pipe unit 10 ncludes an air supply pipe

11, a liquid supply bipe 12 and may incliide ‘&
third pipe 13. - The pipes i 12213 éxténd paraliel

to each other and are adapted to be positionsd
transversely of the moving web Which is to be
treated. - Air under pressure is supplied to the air
pipe 11 through a normally closed ‘solenoid con=
trolled shutoff valve (4, & bressure rézulating
valve 15 and a supply line 16: Tiquid is supplied

.~ to.the liquid pipe 12 through s sblenoid controlied

65

valve 11, a pressure regulating valve (8 and a
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supply line 9. Suitable gauges 28 may be pro-
vided in each of the lines to indicate the pres-
sure of the fluid supplied therein. The pipes are
maintained in parallel spaced relationship by 2
number of brackets connected thersto inciuding
an end bracket 21 which serves not only to main-
tain the pipes in their proper relative relation-
ship, but also serves to afford communication be-
tween the liquid pipe 12 and the return pipe i3.
As best seen in Fig. 3, the bracket 21 is provided
with an opening 22 into which the air pipe I
extends, a seal being maintained between the
pipe and bracket by the scldered connection 23
as iliustrated. The opening 22 extends com-
pletely through the bracket, its outer end being
closed by a plug 24. The bracket is provided
with a second opening %5 whose outer end is
closed by 2 second plug 23 and into which the
liquid line {2 extends. A third opshing 27 is
also provided in the bracket 21 into which the
return line 1% extends and a third plug 28 is
threaded into the outer end of the opening to
seal off the interior of the bracket. Extending
through the brackst and serving to connect to-
gether the pipes §2 and {3 is a passage 30. The
passage 38, like the other openings in the
pracket, extends to the exterior thereof, the
outer end being closed by a Ioufth plug 31.

The return line {8 is designed to ke used when
the conditioning liquid to be applied to the web
must be maintained under certain operating con-
ditions. Thus, for example, if the liguid must
be maintained within a specific temperature
range or ab a certain concentration, the valve
rmeans, hereinafter to be described, which con-
trols the line {3, is opened to permit o porticn of
the liquid introduced into the pipe i{Z to be re-
turned to the source. By this means a rather
rapid eirculation of conditioning liquid through
the pipes i2 and i3 may be achieved.
perature or concentration of the liquid is of no
consequence, the valve means may be used 1o
shut off tne return line 2 and hence no flow
through that line or through the passage &3
oceurs. If it is contemplated that recirculation
of the conditioning fluid will never be necessary
in any particular installation, the return line
13 may be omitted in its entirety.

" The plugs 24, 25 and 28 are provided not only

to facilitate the cleaning of the pipes and pas- .,

sages but also to adopt the unit for “right-hand”
or “lefi-hand” installations, Thus, the air line
may be connected to the pipe {i by removing
the plug 25 and connecting it to thait end of
the pipe rather than to the ofther end as illus-
trated in Fig. 2 should the location of the ap-
paratus to which the unit is atiached be such
as to require it. 'The return line and the liguid
line may be similarly reversed. Again to facil-
itate connection of the various supply lines to
the pipe unit additional plugs §2 and 33 are pro-
vided in the bracket member 2! in order thai
the connection may come from either the side,
top, or the bottom of the liquid and return pipes.

Air in the air pipe {1 and liquid in the liquid
pipe 12 are supplied to a plurality of atomizing
nozzles 34 spaced at regular intervals along the
pipes through the medium of mixing and mater-
ing valve means 35, each associated with a single
atomizing nozzle. . As best shown in Figs. 4 and
5, the valve means 35 includes a thin flat sub-
stantially rectangular integral casing 8§ pro-
vided with a pair of aligned openings 27 and 38
through which the pipes 11 and 12, respectively,
extend, the openings being such as to engage

If tem- ¢
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the exterior surfaces of the pipes in fluid-tight
relationship. The casing 35 is preferably formed
of a solid piece of brass in which there has been
drilled a pair of substantially parallel passages
25 and 48, the passages being connected at one
end with openings 41 and 42 formed in the pipes
{{ and (2. Bosses £3 and 44 formed on the cas-
ing support a metering valve means which in-
cludes needle valves 45 and 46 which extend re-
spectively inte the passages 39 and 48 and are
movable therein by opsrating the handles 47 and
£5. On the opposite side of the casing there is
provided another boss 58 which is adapted to sup-
port the atomizing nozzle 4. Connected to the
nozzle 34 are a second pair of parallel passages
51 and %2 which extend through the casing in
the direction of the opposite edge. Connection
between the passages 89 and 48 and the passages
5{ and 52 is afforded by means of angularly ar-
ranged drilled psssages §8 and 534 as shown.

Preferably, in forming the various passages just
described, a suitable jig may be constructed so
that all of the passages may be drilled in the cas-
ing in a manner to insure their meeting at the
proper positions. Thus the bulk of the entire
valve structure 35 may be reduced considerably
while maintaining complete metering control
over the supply of air and liquid. It is, of course,
understood . that the liquid in the passage 51 .is
conducted into a rotation chamber provided in
the atomizing nozzie and expelled therefrom by
air in the passage 52 in the usual manner to pro-
vide & thin fan-like spray from the nozzle.  The
pressure of-air and liguid and the  relative
amounts of each metered to the nozzle are such
as to provide a spray which is almost steam-like
in character, that is a spray in which the droplet
size is extremely small.

To achieve the proper spray, the air pressure
and its flow in cubic feet per minute must be cor-
related. with the liquid pressure and its flow in
gallons per hour. Thus, for example, if the lig-
uid pressure is 30 p. s. i. and it is desired to pass
approximately 2 gallons per hour through each
spray nozzle, the air pressure should be at ap-
proximately 42 1bs. p. s. i. and its flow should be
134 cubic feet per minute. Various other pres-
sures and flow rates may be used depending upon
tltle conditions under which the device is-oper-
ated.

In order to provide an apparatus which will
require the minimum of maintenance during its
lifetime, I prefer to construct all piping of brass
and all valve parts of brass. The spray nozzles
may be either of brass or stainless steel as de-~
sired. In the entire pipe unit the only non-brass
members are the handles for the spray nozzle
valves, which latter items may be of steel or any
other suitable construction.

The pipe unit, which includes the air and lig-
uid pipes together with the plurality of spray
nozzles spaced along the pipes, may be installed
to extend transversely of the web either above the
web or below, or, should at the particular point
of installation the web be travelling other than

 horizontally, the unit may be installed on either

70
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side of the web.

-In initially installing the unit it may be neces-
sary to shift the same transversely of the web
slightly or to raise and lower it. Again, after
the unit has been installed should, for any reason,
the width of the web be changed, it again may
be desired to shift the unit laterally, that:is
transversely of the web, in order to effect com-
plete coverage. To provide for such adjustment
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Of ‘the ‘ipe Unit, the bracket means ii’llii'.‘st“f?af'g“e'd ‘i
‘Pigs.'618 thay be Emiployed. The bracket includes
‘an 'L=shaped fitting 60 provided ‘along ‘each ‘edge
“with 1ips 61 adapted ‘to overlap the ellges of an
E 011 62 firmlly fixed-in & position ‘extending
‘trahsversely ‘of ‘the ‘web ‘to b tieated. ’fhe fit-
ting 60 is provided With ‘& élreuladr Hoss 62 bro-
vided With intérfial threads to receive a bolt 64
which rotatably carries a supporting arm 65. It
will be hoted that the a%is of totation of the arm
65 about the bolt 64 is‘at right angles to the pipes
t1—13-and, as will hereinafter be noted, substan-
$lally parallel to the direction-of movement of a
‘horizontally travelling web.

‘The supporting arm 65 is shown in the form of
‘a-substantially flat web which is twisted approxi-
‘mately-90°-at its upper end to provide a flat-sur-
Tace 86-having a central opening therein: through
Which a-bolt member 67 -extends. The boli 67 is
fixed in a-block 10 having an-opening Ti extend-
ing therethrough which embraces the pipe 1!
and is held in fixed relationship to the pipe by
means of the set screws T2, Thus the upper end
66 of the supporting arm 65 may, by loosening the
nut 73, be rotated relative thereto to shift the
pipe unit transversely of the web. Thus in effect
the arm 65, one of which is provided at each end
of the pipe unit, forms with the pipe unit and
circular bosses 62, a parallelogram arrangement,
which permits lateral adjustment of the pipe
unit. :

This adjustment is valuable even after the pipe
unit has been installed. Thus, for example,
should a narrower web be undergoing condition-

ing, one of the spray nozzles may be shut off by -

closing the valve means associated therewith and
the entire unit shifted laterally to provide com-
plete coverage of the web by the remaining spray
nozzles. Normally this lateral shift will not be of
distance greater than one-half the distance be-
tween adjacent spray nozzles.

A complete system for utilizing the condition-

ing apparatus of which invention is shown in Fig,
1 in which a web of paper 80 is led over the pipe
unit {9 by means of a pair of rotating rolls 81 and
82. The rolls 81 and 82 may be part of the paper
making machine, a paper coating machine, a
printing press or the like and it is usually not
necessary to rearrange any of the rolls of any

such machines in order to incorporate the condi- ,

tioning unit of this invention. Compressed air
from a source is directed into an air Alter 83 and
thence into the air supply line 16 to the air pipe
1, previously described. In the liguid supply
system there is provided a water filter 84 con-
nected by means of a first pipe 85 to a source of
water and by means of a second pipe 86 to a
pump 87 for moving the water under pressure.
The line 85 is controlled by a shutoff valve 88. If
water only is being supplied to condition the web,
the solenoid $9 which controls the return line 91
connected to the return pipe 13 is left open to
shut off the refurn line. Similarly another shut-
off valve 92, which connects to a supply tank 83,
is also closed and water is directed only from the
source through the filter through the pipe 86 to
liquid supply line 19. If a conditioning fluid in-
cluding ingredients in addition to water is to be
used, such as size and the like, it may be desirable
to maintain either the temperature or the con-
centration or both of such solution within g de-
sired range. When such a condition prevails the
solenoid 90 is energized to open the return line 91
to the liquid supply tank 93 which contains the
supply of sizing or other conditioning material
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and the valve 88 ‘fs ‘closed While the valve 92'1s
open to provide circulation Between the tank 93,
the'puinp 87 dnd the supply line 19. o
When so ‘operated, it ‘is contemplated ‘that sh
excess ‘of ligiid will 'be ‘buthped to ‘the bipe linit,
‘the ‘eXcéss being retiirned by ‘the ‘return line 'to
"thew‘l.iQui‘d ‘supply tahk to be réemixed with ‘the
‘conditioning fluid ‘thereini. ‘To mikititain the don-
;‘ditidzﬁi;‘g Alhid ‘8t ‘the  Proper témpérature %
heater ‘94 'mdy be installed ‘between the SUpply
‘tank ‘ahd ‘the puiip. Suitable ‘eleétrical ‘Bircuits
are provided for supplying heat to the water afd
‘for oberatitig the Variolis solenoids ds ‘showh,
T claim: ]
1.4 system -for ‘supplyite ‘a ‘€onditionitiy -
id to & 'moving web ‘comprisifie ‘ah ait pipe,a -
“uid ‘pipe and & ‘returh ‘pipe, bracket means sup-
'porting ‘the ‘pipes ih ‘spaded parallel telatiohship
Theltiding ‘a bracket 'at onie ‘€nd of ‘the Pipes hav-
ing 4 ‘pair of Sbdced ‘openings ‘the'r“g"ih in ‘the 'first
‘of ‘which ‘$aid liquid pipe s Suppoited 298 i ‘the
second of which said return pipe is supported
and said bracket having a liquid passage therein
communicating with said openings thereby con-

; necting the liquid pipe to the return pipe, a plu-

rality of atomizing nozzles supported in spaced
relationship on the air and lquid pipes, a pair
of valves for each nozzle, one valve means being
connected to the air pipe and the other being
connected to the liquid pipe to meter air and lig-
uid to the nozzle associated therewith, means
for adjustably supporting the pipes closely adja~
cent to the web for movement transversely of the
direction of movement of the web, means asso-
ciated with said supporting means for fixing said
pipes in adjusted position a source of air under
Dbressure, means connecting the source to the air
pipe, a source of conditioning liquid, means con-
nected to the last mentioned source for supplying
conditioning liquid to the liquid pipe, means for
regulating the pressure of air and liquid delivered
to the air and supply pipes, and means connect-
ing the return pipe to the source.

2. Apparatus of the character described in

. claim 1 in which said adjustable supporting

means includes a fixed support, a pair of sup-
porting members, mounting means on the sup-
port mounting said members for pivotal move-
ment about an axis parallel to the direction of
movement of the web with the supporting mem-
bers being connected to one of the pripes at op-
posite ends thereof for pivotal movement about
an axis parallel to the direction of movement of
the web whereby the pipes may be adjustably po-
sitioned transversely of the web.

3. In a system for supplying a conditioning lig-
uid in spray form to a moving web including a
first pipe connected to a source of air under pres-
sure and a second pipe connected to a source of
conditioning liquid under pressure, means for
metering air and liquid to an atomizing nozzle
comprising a flat, thin generally rectangular one
piece casing, means along one side of the casing
for supporting the atomizing nozzle, a pair of
aligned openings in the casing each adapted to
be secured in fluid-tight relationship to a dif-
ferent one of the pipes, a first pair of drilled pas-
sages in the casing each connecting into a dif-
ferent one of the openings and adapted to coin-
cide with an opening in each pipe at the location
thereof, 2 metering valve in each passage, a sec~
ond pair of drilled passages in the casing parallel
to the first pair of passages and opening into a
portion of the nozzle supporting means, and a
third pair of drilled passages in the casing angu-
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larly displaced relative to each other and to the
other passages with each of the third passages
connecting a different one of the first passages to
a different one of the second passages.

4. In a system for supplying a conditioning lig-
‘uid in spray form across the width of a moving
“web including a plurality of atomizing nozzles, a
plurality of parallel pipes supporting the nozzle in
spaced relationship with one of said pipes being
connected to a source of air under pressure and
another of the pipes being connected to a source
of conditioning fluid for conducting air and ligquid
to said atomizing nozzles, means for adjustably
supporting the pipes transversely of the direc-
tion of movement of the web comprising a pair of
L-shaped fittings each adapted to be secured to
an angle iron support extending transversely of
the web, each of the fittings being provided with
a supporting arm having one end secured to the
fitting for pivotal movement about an axis at
right angles to the pipes, a pair of brackets each

10

20
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secured to opposite ends of one of the pipes, and

‘means for securing the other end of each of the

arms to a different one of the brackets for pivotal

‘movement about an axis at right angles to the

pipes, whereby the pipes may be moved trans-
versely of the web correctly to position the atom-
izing nozzles relative thereto.

EUGENE M. FLINT.
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