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The present 1nvent1on relates to air’ squeegees, :
and particularly to'an:air squeegee through which

a web leaying. a -liquid - treating’ bath- may ‘he
.passed to -have the excess: moisture effectively re=
moved from: both: surfaces thereof prior to 1ts
passage into a dryer.: L

The present: invention' is" partlcularly adapted
for use in conjunctioh with motion- plcture ﬁlm
treatmg apparatus; and for removing theé‘excess
*treating liquid:froim the surfaces of the film-after

10

treatment-before it is submltted to the drying

operatlon However;: it is: pointed ‘out, and’ w1ll
be readily, understoed ‘that theisanie is not lim=

1ted to:use with motion:picture-film, but can be §

used to remove excess moisture from’the surfaces

of a contmuous web:of any: materlal and after -

treatment where . such web ‘is: passed through a
liquld so-as to accumulate an excess- on 1ts sur-
faces.which 1qust: beiremoved:
~Alr,squeegees ofione:type or ‘another are: com—‘
monly used. for the purpose of removing ‘excess
liquid, from: the surfaces of 'a’web which' has been
treated withi-a' liquid: “The Known: ‘type of" air
squeegees; however,. use the exposed: ‘type of air

nozzle for causing the: ‘impingement: of ‘air onto’

the web, and which type-of air'squeegee depends

upon the; nozzle being directed at an argle to thev

approachmg webiin order:that the ‘air impinging

on: the web.surfaces will:removethe liquid there:

from.: ‘It has: been found that’ air squeegees of

20

30
the. type using exposed nozzles are very noisy.ang -

wasteful of. air, and also: that-when the web-is’

moved at relatively high speed several air nozzles

or Jets of. air are-required.toeffectively remove

the.excess. 11qu1d from the surfaces thersof.
.‘Therefore, one;object. of. the present invention
is. to provide an:air squeegee: for the purpose of

removing; excess liquid from:the surfaces of a web.

28
o

passing “therethrough;. and: which*is: niore quiet "

.andiuses:less.air than-air squeegees of the known_
Another .object : is+:to" provide an air’

type

40

ment as well as-at low speeds “And another 0h- :

_ject: is. to provide an air squeegee for the. pur-

pose-mentioned which is, simple in construction

‘.and ‘effective in operation.

“The.. novel features that, I cons1der character-

istic. of my mventlon areset forth with particu-

1ar1ty in: the appen*ded clalms The invention
itself, however, both as to its orgamzatron and
its method of operation, together with additional
objects and advantages. thereof, will best be un=
derstood from the followmg description of a spe-
cific, ernbodlment when' read. in connection: with
the accompanymg drawing in which, ;
‘Fig. 1 is a side elevatlon of the air squeegee
partly in sectmn and showmg ‘how  the same

~might be used i m conJunctlon w1th a ﬁlm treatmg

apparatus ‘

“Fig. 2is'a ]ovxgltudmal sectlon of the air squee-‘
gee, and showing the' preferred embodlment of
the same and )

: is 4 section taken substant1ally on lme

Fxg e is a longxtudmal section on a reduced
scale, and showmg the ends of the chamber closed
by flexible flaps instead of rollers as in the pre-

'fer red embodxment

lee reference characters refer to correspond-
ing parts throughout the drawing.

“Referring now to the drawmg, and particularly
to Pigs. 2 and 3, miy air squeegee.comprises a
chamber; indicated generally as 9, which may in-
clude a'top 10,4 bottom 1f, and spaced side walls
12, which' may ‘be assembled from individual
parts held together by screws. 13, or which may
be formed in ‘any stitable manner. - The ends of
the chamber ate completely open w1th the excep-
tion of the upper parts which are closed by plates
14 fastened to the ends of the top 10 by SCTEWs 15,
arid for the purpose heremafter pomted out.:

“At ‘each end; and 'inthe"lower half; of the

+'chamber 9 is Totatably journaled a roller 16 which

squeegee in: whlch ‘the -air mozzlés ‘are hot ex-'

posed and:need not:be directed’at an angle to the

approachmg web::‘And a/further object is to pro=-

.ivide an air squeegee which comprises a- ‘substan-

" tially.closed chamber into. which air under pres:
sure is directed, and having a restricted ‘entrance’

extends substantially from'side wall to side wall
of ‘the ‘casing, leavmg only .enough clearance to
permit rotation of the roller.’ Rotatably mount-

5 ed:in the chamber 9°in vertical alignment with

- rollers {6 ‘are rollers ‘i1, and which rollers are

and ex1t through:which ithe wel'is "adapted: to

pass;.and which: restricted entrance ‘and exit in!,

combmatlon ‘with. the. web passing: therethrough

control the release of air.from the’ chamiber:so as’

to: effectzvely remove:the.excess of liquid from tHe

L.web surfaces:

vide an:air. squeegee which'will:'remove the liguid
from a ﬁlm effectxvely at hxgh speeds of z'nove-‘”

-And ;yet’another obJect is to pro< "

preferably of ‘the same size as rollers 16.. The
filmF passes bétween each palr of rollers in pass-
ing into and out ‘of the chamber, and to prevent
marring orabrasion of ‘the ﬁlm the rollers are

preferably made of rubber, but’ other suitable

flexible: material may beused. The upper rollers ‘
1T have their axles I8 extending through elon-
gated- slots’ 19 in the side walls 12 of the cham-

<. ber 50 that' they can move vertically relative to




2

the lower rollers {6 to accommodate for film
splices.

The upper rollers {1 are normally spring
pressed toward the lower rollers 16 by springs 20
located on opposite side walls {2 of the chamber
9. Either end of each spring 20 engages a
grooved collar 21 fixed to the ends of the axles (8
extending beyond:the ]
termediate portion of each spring 20 is snapped
under a stud 22 which extends from the side wall

side walls; 12,7dnd the in-.

10

12 and is located thereon in vertical relation to .-+

the axles 18 whereby the springs are tensioned
when snapped thereunder. While any number of

s thlS :

suitable means may be employed ‘for nermally: -

pressing the rollers 17T toward the ‘rollers 6, the

described arrangement provides one which per- -

mits ready release of the pressure for
purposes or the like, . By merely snapping “the

spring 20 from under the stud 22, or off one of -

the groove collars 21, the spring tension is re-
leased.~ " +F LT S L

‘The rollers {6 and 17 may be so.mounted in the
chambéer as to be in rolling contact, or if it is de=
sired to_reduce the pressure on the film at this
point’the slots 18 may be 50 located in, the side
walls that the peripheries of the rollers will bie
slightly spaced when the axles I8 are at the bot-
tom of the'slots, see Fig. 3, such spacing of course
never béirig‘substantially-grea_ter than the thick-
nessof the film F, As will be noticed by referring
to' Fig. -2, 'the clearance between the rollers 16
and the bottom of the chamber, and the clear-
ance between the rollers 17 and the plate 14 are
made as slight as pgssible so. that air leakage
around the rollers at these points is kept at a
minimum. Therefore, each pair of rollers {6 and
IT may be considered as. substantially closing
each open end of the chamber 9.

Air-under pressure is introduced into the cham-
ber 8 intermediate each pair of rollers 16 and
11, and on each side of the film ¥, through air
hoses 25 connected to a suitable air supply, not
shown. ' Each of these air hoses 25, which may

be flexible, are slipped over a nipple 26 threaded.

into a tapped opening.27 in both the top and bot-
tom of the chamber. To the inner face of both
the top and bottom of the chamber 9§ blocks 28
are fixed on opposite sides of the opening 271 by
screws 29. Each of these blocks 28 has an in-
clined face 30 and these faces taper from.the
sides of the opening 21 toward one another to

form a nozzle which increases the velocity of the

air entering the chamber and serves to distribute
and direct it against one side of the film and
across the entire width thereof,
28 extend completely 2cross the chamber from
sids wall to side wall s0 that the entering air is
changed from a jet to a.sheet extending across
the width of the web whereby even distribution
of air is achieved. The air may be directed into
the chamber from any point so long as it is inter.

These blocks.

#threading |

20

(3]
(13

30
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mediate each pair of rollers 16 and 11, and need .
not be directed downward orito one or both sur- -

faces of the film. However, the disclosed ar-
rangement has been found to give very satis-
factory reésults, and has, therefore, been chosen
to illustrate one manner of carrying out the in-
vention. The blocks 28, it will be noted, are
brought as close to rollers 16 and {7 as possible
in order to cut down the air leakage.from the
chamber around the outside of these rollers. It
will be readily appreciated that the present in-
vention is not limited to the use of nozzles con-
structed as disclosed, but this type of nozzle has
been found to be satisfactory,

and much more im- 7

thereof upon entering the chamber.

‘and has also been found to keep the
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portant, very cheap to manufacture as well ag
easy to assemble. As a matter of fact, the only
real need. for the nozzle is to direct the incoming
air below the tops of the rollers {7 to eliminate
the escape of air around the tops thereof, so that
suitable baffle plates, or a packing, could be used
at these points and the nozzzle .could be elimi-
nated without defeating the result,or purpose of
the-air squeegee, o

The air which is introduced into the chamber
9 under pressure must escape at some point, and
boint of escape is between the rollers {6,
I1, and the surfaces of the film F whereby the
moisture on-the'surfaces of the film is blown off
. The amount
of air which escapes around the outside of the
rollers: 16 and11-hag been found to be negligible,
rollers clean
and dry. ' It might be pointed out that the cham-
ber 8 is.of such size that the side walls 12 there-
of are spaced apart only -a slightly greater dis-
tance.than the width of the film so that air
leakage from the chamber at the sides of the film
is'negligible. Since the rollers I6 are quite light
in weight and the pressure induced thereon by
the springs 20 is only slight it has been found
that the air will actually raise these rollers
slightly to permit it to €scape. It has also been
found that the. flexible rollers are actually de-
formed by tﬁe air-pressure at the point of es-
¢ape so as to provide a clearance between the
rollers and the film through which the air in
the chamber may escape with great velocity to
blow the liquid from the film surfaces. It has
been found that practically all of the liquid is
blown off of the film before it enters the chamber
9 so that the escape of air at the exit of the
chamber has no squeegeeing to -do. The -exit
cannot be tightly closed, however, because the film
must have.an exit through which it €an pass
without being marred or abraded. Different film
Speeds.can be readily accommodated by increas-
ing or decreasing the pressure of the air intro-
duced into the air champer 8.

While rollers have been disclosed as providing
an entrance and exit to the air chamber, it is
pointed out that the invention is not limited to
the use thereof. Any suitable arrangement which
would restrict the escape of air from the cham-
ber to the film surfaces, and still bermit passage
of the film therethrough, wouldq be suitable, Such
an arrangement is shown in Fig. 4 as comprising
a pair .of fiexible flaps 50 fixed to each end of

the surfaces of the film passing therebetween air
can escape from the chamber.,

Referring now to Fig. 1 where the application
of my novel air squeegee is shown, it will be no-
ticed that the same is-located between the last
film treating tank 35, which usually contains wax
ter, and the film dryer 31. The film F may be
fed through the treating tank 35 in the direc- -
tion indicated by the arrow, over rollers 36, from
whence it is fed through the air squeegee to have
the liquid rémoved from the surfaces before pass-
ing into the dryer 3§ where it is completely dried.

" It.will ‘be noticeq that the air squeegee is located

at-an.angle to, and-vertically above, the treating

tank: 3550 that the. liquid-blown from the film

by the squeegee will ‘drop back ‘into said tank.
From the- above: description it will be appre-

ciated::that my-novel‘gir. squeegee.is one which
of air, and is more

wastes the least amount




2,289,753

‘quiet than known squeegees of this type because
No exposed nozzles are used. This air squeegee

Is - riot'' dependent - upon any' particular . nozzle

adjustment for its most effective operation,. as
is-the ‘pricr art  where the angle -of exposed

ot

nozzles relative to the film path must be critical-

ly. adjusted; but is ready for efficient operation
when the film is threaded therethrough, In ad-
dition; thig ‘squeegee is simple ' in’ construction,
cheap to manufacture; and can ‘accommodate
different- web speeds megely by -changing the
bressure of: the air -being introduced into the
air chamber. : ‘ ‘ 2

Although I have shown: and- described g cer-
tain specific embodiment of my invention, T am

fully aware that many modifications thereof are ,

bossible,” My ‘invention, therefore, is not ‘to be

3
chamber.is adapted to deform each of said flex-
ible ' members at their point Of contact with ‘the
web and pass ‘from the chamber ‘between said
‘nembers.and web-witha high velocity to produc
a wiping action of air along the web. ‘
4. An’' air squeegee comprising .a  chamber
through which a web of ‘material ‘to be dried

. Is-adapted to pass, said chamber including & bot-

10
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restricteéd- except’ in so far 'as is necessitated by

the spirit-of ‘tHe ‘appended claims.

Having thus described my invention, what I
claim is new and’desire to secure by Letters Pgt-
ent of the United'States is:

1. An  air “squeegee comprising  a . chamber

through ‘which ‘a web of ‘material to be dried is

+adapted  to " pass,'means forming’ an’ entrance’

end an exit in spaced relation in said chamber,
and ‘through which said web “is directed into
and out of said chamber; said entrance and exit
each restricted. ih- size whereby the width and
length thereof are substantially equal to -the
width and " thickness, respectively, of ‘the web
passing therethrough, and means for directing
air ‘under  pressure ‘into ‘said chamber interme-
diate said entrance and exit, said entranee and

exit ‘forming means being so constructed and ar-"3

ranged' to yield under pressure in the ‘chamber
to enlarge the .entrance and exit whereby “said
alr 1§ adapted to 'pass out of 'said chamber
through'said entrande and exit at high velocity

and over the surfaces of the web passing there-

through to produce. g wiping action of air along

the.web. JER )
2.°An air  squeegee comprising. a chamber

through which 5 web of material to. be dried is

adapted to pass, means forming an entrance. 43
and an exit in opposite walls of said chamber

and through which' said ‘web Is directed -into
and out of said chamber, said.entrance and exit
each restricted in size whereby the width and
length ‘thereof - are substantially equal to the
-width and thickness, respectively, of the : web
passing “therethrough; and means for directing
air under- pressire “intg said chamber interme-
diate said -entrance and exit .and on opposite
sides of the web ‘passing therethrough, said -en-
trance and exit ‘forming means - béing so cons
structed and arranged to yield under pressure in
the chamber to enlarge -the entrance and exit
- “whereby said air is -adapted to pass out. of said
- chamber through said entrance-and exit at high
velocity -and over the surfaces of the web.pass-
ing therethrough to produce a wiping action: of
air along the web. o

3. An air squeegee comprising an open .ended
chamber through which g web-of material to he
dried is adapted to pass, @ Dair of flexible mem-
bers'in surface contact and ldcated at and clos-
~ ing each end of said chamber, and between each
pair of which said web passes in passing into and
out of said chamber, and means for directing air
under pressure ‘into said chamber intermediate
.the ends-of said . chamber and -onto- opposite
sides of the web passing therethrough, said flex-
ible members being so constructed and arranged
that said air due to the pressure built up-in‘the

. & high velocity ‘to

30

‘arranged that said

-ers at their point.

tom and top in spaced relation, side walls spaced
substantially equal to the width of said web, and
open ends in. spaced relation, ‘a pair of flexible
rollers.in vertical alignment at each end of said
chamber and ‘closing -the same, said- rollers..of
each pair spaced from sonz:another.so that their
circumferences are separated-by an.amount-sub-
stantially equal to the thickness of:said-web to
form an entrance and exit .for: said . chamber
through which said web.passes ‘into and-out of
said chamber, and means. for directing air under
pressure -into -said chamber intermediate each
of said pairs of rollers- and-on -opposite sides. of
said web, said rollers being so .constructed and
air due 'to the bressure built
up in the.chamber Is.adapted to deform the roll-
of contact with the web 'and
bass from:the chamber between said rollers with
produce a wiping action of air
along the web, .

5. An :air squeegee comprising. ‘a chamber
through which a webof ‘material ‘to be dried
is adapted to pass, said chamber-including a, bot-
tom and top in spaced relation; side walls.spaced
substantially equal to . the width -of said web,
and opén ends in spaced relation; a pair-of fHex-
ible rollers in rolling contact and:located at each
open end of said chamber to close the same, ‘and
form''an -entrance and exit -in said -chamber
through ‘which. said wehb :passes in passing into

- and out:of said chamber, and means for direct-

40

- Including - a nozzle in
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ing air under:pressure into said chamber . iriter-
mediate each pair of rojlers and.on opposite sides
of:‘the web passing therethrough; ‘said means
‘both ‘the top and bottom
of said:chamber; said rollers being so0. construct-
ed and arranged that said: air due to the pressure
built “up in ‘the chamber is.adapted to deform-
the .rollers -at their point - of -contact with the
web -and :pass from ‘the chamber between said
rollers with ‘a. high velocity to produce ‘g wiping
action of air along the web. L o

6. An air -squeegee comprising :'a. .chamber
through which a. web- of ‘material to be dried is
adapted to pass, said chamber including a bot=
tom:and top in spaced relation, side walls spaced
substantially equal to-the width of said web, and
open ends in spaced relation, a pair of vertical-
ly aligned flexible rollers:in rolling contact and
located at each opert-end of said chamber to close
the "same, and 'to ‘form an ‘entrance -and exit
through which said web is -adapted "to pass in
passing into and out-of-said chamber, and a noz-
zle in both the top and.bottom of said- chamber
intermediate ‘each pair .of rollers ‘and through
which. air under ‘pressure may -be directed -into
said chamber, the upper ‘roller ‘of each pair
mounted in'said chamber to. move to and from

‘its companion roller and arranged . sothat said

air due to the pressure built up in the chamber
is ‘adapted ‘to force said movable rollers ‘from
their companion rollers and pass from the cham-
ber between said rollers and.the web with a high
velocity to produce a wiping action of -air along
the web, :

7. An air squeegee comprising 'a  chamber

. ‘through’ which a web- of material to be dried is

Fo.
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adapted to pass, said chamber including a bot-“ .

tom-and top-in.spaced relation, side walls spaced

substantially .equal to the width of ‘said web, and .

open ends in ‘spaced relation, a pair of ‘flexible .
rollers mounted in: rolling: contact in said cham--

ber adjacent each open ‘end thereof to close ‘the
same, and between which ‘said web is adapted
to pass in passing-into and out of said chamber,
means - for mournting one roller of each pair in
said’ chamber whereby -it.is adapted to move to

and:from its said" ‘companion roller, said means’

comprising -an’ axle’ for-said movable roller both

ends- of "'which extend through elongated-slots in:

[

10

said- chamber; meaxns for rormally moving said- .

movable roller irito rolling. ‘contact with.its com=.

panion roller: and-a: nozzle 4n both - the top and

bottom-of -said: chamber mtermedlate each pair-.

-of 1ollers and: through which air -under pressure
may be-directed ‘intd sald ¢hamber, said. air due
to the pressure-built. up m ‘the ‘chamber adapted
to. force said movable roller from its companion
roller. and -pass: from-the chamber between said
rollers and the web with'a: ‘high veloc1ty to pro-
duce a wiping- raetion: of’ alr along the web.

8. An - air-:squeegeé’ comprlsmg\ a’ chamber

15
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through Wthh a‘web: of ‘mhaterial to be dried is .

adapted. to pass,:said .chamher including a bot-
tom and top inspaced relation, side walls spaced
substantially equal to the width of :said web, and
open: ends. in ‘spaced relation, a ‘pair of flexible
rollers mounted in :rolling -contact in ‘said cham-
ber adjacent each operi end-thereof to close the

2,289,7563:

chamber- through which a web to be dried is
adapted ‘to pass, a pair ‘of flexible rollers in roll-
ing contact located at and-closing the ends of said
chamber, and between-which:said web is adapted
to pass:in passing into-and: out’ of said chamber,
one ;roller of . each-pair: mounted whereby it is
adapted to move relative; to:its companion roller
for accommodating  webs of:different thickness,
and.means for directing air under pressure into’
said chamber and. on opposite sides of said web
passing therethrough, said means including pro- "~
viding both the top.and. bottom of said chamber:..
with a threaded opening, a nipple threaded into
each of said; .openings  and: to.each of which an
air line may be attached, and a ‘nozzle fixed to
the ‘inside ‘face of . both the top. ‘and bottom of .
said : chamber in ahgnmenb .with the opening
therein for increasing the vélocity. of the air en-
tering said chamber and: for directing said. air
against opposite sides of said web passing there-
through, said-air due to the pressure built up in
the chamber adapted to force said movable roller
from its companion. roller and pass from :the
chamber between said rollers and the web with a
high velocity to produce a wiping action of air
along-the web. ;

10. ‘Anair: squeegee comprlsmg an open ended.

» chamber .through which a web to be dried is

30

same, and between which said-web is. adapted to- -

pass in-passing into ‘and. out of 'said ‘chamber,’.
35
said chamber: ‘whereby it is .adapted to move to - -
and from its said ‘companion roller, 'said means.

means ‘for -mounting .one roller of each pair in

comprising ‘an .axle for said’movable roller both

adapted to pass; a pair of flexible rollers in rolling
contact located-at; ;and .closing .the ends of said
chamber; and- between which said web is adapt-
ed to pass in vassing.into and out of said cham-
ber, one:roller of each pair mounted whereby it

_is adapted to move relative to its companion roll-

er for. accommodating webs of different thick-
ness, -and;means for directing air under pressure
inta.said-chamber and on opposite sides of said

- web-passing, therethrough, said means inciuding

ends of which extend through elongated slots in_ -

said chamber, means for normally moving said

movable roller:into rolling . contact with its com=~

panion roller; said- means’ including a stud ex=
tending from each side ‘of-said- chamber between

each ‘of said movable rollers and located out of.
alignment with-the axles of said movable rollers,.
and an elongated spring member having either
end thereof engaging that side of each axle re-
moved .from the companion roller of the roller..

mounted - thereon, each of said spring. members
having its middle portion snapped under one
of said studs, means for sealing said elongated
slots against the passage of air from said cham-

40

providing both the top:and bottom cf said cham-
ber with, a -threaded opening; a nipple threaded

. into.each of said-openings and to each of which

an air line may be attached, and a nozzle fixed
to the inside face of both the top and bottom

of said-chamber in alignment with the opening

ber, and means for directing air under pressure .
into said chamber intermediate each pair of roll-- .

ers and on opposite sides of said web, said air due
to the pressure built up in the chamber adapted
to force:said movable roller from its companion
roller and pass:from the chamber between said
rollers and the web with a high velocity to.pro-
duce a wiping action of air along the web. =

9. An air squeegee comprxsmg an open ended
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therein: for inereasing the velocity of the air en-
- tering said chamber and- for directing said air
. against, opposite sides of said web passing: there-
. through, each of said nozzles including a pair of

blocks -having one inclined face, each of said

. blocks fastened to the top or bottom of said cas-

ing on opposite. sides of ‘said opening therein and
with their inclined faces tapering from opposite
sides of said opening. toward one another, said
air due to the pressure built up in the chamber
adapted to-force said movable roller from its com-:
panion roller. and pass. from :the chamber be-
tween said rollers and the web with a high veloc-
ity to produce a wiping action of air along the
web. .

: JOHN. G. CAPSTAFT.




