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States of America as represented by the Secretary of 
the Army 

Filed Sept. 28, 1964, Ser. No. 399,949 
2 Claims. (Cl. 15-393) 

The invention described herein may be manufactured 
and used ‘by or for the Government for governmental 
purposes, without the payment of any royalty thereon. 

This invention relates to a squeegee type drying device 
for removing surface adherent liquids from such ma 
terials as photographic ?lm or other materials from which 
surface liquid must be removed. 
The invention is particularly directed to a spongelike 

highly absorbent means ‘which is moved along the sur 
face with light pressure to absorb the surface liquid 
therefrom by capillary action and to continuously and 
rapidly remove liquid accumulated in the sponge ele 
ment thereby to maintain the sponge in a highly ab 
sorbent condition. 
The invention may be used to remove liquids from a 

variety of sheet materials and is particularly useful upon 
material having wetted surfaces which are soft and sub 
'ect to abrasion such as photographic ?lm or paper. It 
has been common practice to use a soft sponge or some 
sponge like material which is passed over the material to 
absorb the surface liquid. In this technique the liquid 
quickly loads the sponge to the point where it fails to func 
tion. To restore the sponge the liquid must be repeated 
ly squeezed to expel the liquid. This is wasted time ‘and 
moreover the sponge functions at its optimum capacity 
for only a portion of its operating period. 

In addition to the sponge various other manual Wiping 
devices have been used such as the simple rubber Wiper 
blade which is not an effective device and fails to protect 
sensitive surfaces from scratches and abrasions. 

In the faster types of squeegee devices the air knife is 
used. This device applies a flat jet of high pressure air 
to the surface. This technique, although effective, re 
quires complex and costly equipment for ‘best operation. 

Another technique is to use a vacuum cleaner type 
nozzle which is passed over the wetted surface. A large 
vacuum pump is required for this system and a tight seal 
must be maintained between the nozzle and the surface 
treated. This is difficult to accomplish and subjects the 
surface to damage by the sealing means. 
The present invention overcomes the drawbacks of 

prior techniques and provides rapid and complete re 
moval of liquid from the treated surface without damage 
thereto. 

The invention is described brie?y as follows. The 
main absorbing component consists of a body of soft 
resilient sponge which may be the natural variety or a 
synthetic type and having a working face for engaging 
the wetted surface. The sponge is enclosed within a 
casing of suitable material such as plastic or metal. The 
casing encloses all but a small portion of the sponge ad-q 

' jacent its working face and is made to ?t snugly but not 
tightly in the casing. The upper portion of the casing is 
provided with an opening vwithin which is tightly received 
a tubular ?tting to which is attached a ?exible tube com 
municating with a vacuum pumping system. Substan» 
tially the whole volume of the sponge is thus subjected 
to the vacuum. Thus when the squeegee is lightly moved 
over the wet surface the capillary action of the pores in 
the sponge removes the liquid from the surface. How 
ever when the liquid enters the sponge it is also acted 
upon by the vacuum which moves the liquid towards the 
vacuum connection from where it passes to a draining 
outlet. In this manner the sponge is continuously main 
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tained in optimum working condition and thus is able to 
remove the liquid rapidly without stopping to expel liquid 
from the sponge. 
An important feature of the invention is the effective 

manner in which the applied vacuum is con?ned to the 
portion of the sponge in contact with the workpiece. By 
so con?ning the vacuum the optimum effectiveness of the 
device :is achieved and maintained. 

It is a primary object of the invention to provide a 
squeegee whose operation is fast, effective and safe. 
A ‘further object of the invention is to provide a squee 

gee which uses the capillary action of a soft sponge and 
maintains its optimum operation by constant automatic 
removal of the liquid absorbed by the sponge. 
A further object of the invention is to provide a 

squeegee which is simple in design, may be manufactured 
at low cost and which requires only a minimum of oper 
ating equipment. 
A further object of the invention is to provide a 

squeegee ‘which is rugged and whose effectiveness is not 
reduced by minor damage to its working surface which 
engages the area to be dried. 
A further object of the invention is to provide a 

squeegee of the vacuum .type which requires only a low 
degree of vacuum such as that provided by a conventional 
aspirator. 
A further object of the invention is to provide a 

squeegee which may be made relatively large in area and 
will function to provide removal of surface liquid with 
uniform effectiveness throughout large surface areas. 
A ‘further object of the ‘invention is to provide a 

squeegee which may be adapted for manual use or for 
application to and to function together with other equip 
ment such as at liquid seals in tanks where the liquid 
tends to seep from the tank as from resilient lip sealing 
means in tank walls at points of entry and egress of ?lm 
strips. 

Other objects and features of the invention will ‘more 
fully appear from the following description and will be 
particularly pointed out in the claims. 
To provide a better understanding of the invention 

speci?c embodiments thereof will ‘be described and illus 
trated in the accompanying drawings wherein: 
FIG. 1 is a general view of an embodiment of the de 

vice in perspective. 
FIG. 2 is a cross section on line 2-2 FIG. 1. 
FIG. 3 is a cross section of a different embodiment of 

the invention. 
FIG. 4 is a partial cross section showing a ?xed instal 

lation of the invention wherein the both sides of a strip 
type workpiece are acted upon simultaneously. 

FIG. 5 is a detail cross section on line 5-5 FIG. 4. 
FIG. 6 is a cross section on line 6-6 FIG. 4. 
A basic form of the device is shown in FIGS. 1 and 2 

wherein a rectangular sponge 10 is received in a solid 
walled casing 11 which covers the sponge except for the 
bottom working face 12 thereof and a small portion 13 
of the sides thereof. The clearance 13 is provided to 
prevent contact of the casing with the workpiece 14 which 
may for example be a photographic ?lm bearing a satu 
rated gelatine emulsion which is very prone to damage. 
The sponge should be soft in texture and have good 

absorption characteristics. It may be of the natural va 
riety or a synthetic type but should have good active 
capillary action. The principals of the structure and 
function of the invention depend upon and are supported 
by the large number of capillary tubes in the body of 
the sponge which serve as channels for conveying vacuum 
throughout the sponge in a manner to be described and 
also to convey liquid from the contacting surface 12 to 
a waste collecting means or to recirculate the liquid back 
to a supply tank. 
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The sponge should be received snugly in the casing but 
not tightly against the walls thereof. A tubular ?tting 15 
is secured in an aperture in the top wall of the casing. 
The ?tting is connected to an aspirator 16 or other 
vacuum producing means. The vacuum thus applied to 
the sponge permeates throughout the capillary system 
thereof and adds its motivating force to the natural cap 
illary forces acting within the sponge. Thus only a 
relatively small capacity vacuum generator is required. 

For manual operation the squeegee may be supplied 
with a handle 17 shown in dotted lines. The device is 
moved over the surface of the workpiece 14 and while 
so doing a slight pressure is applied. The resiliency of 
the sponge acts to insure perfect contact of the entire 
area of its working face 12 upon the workpiece. Thus as 
the device is moved over the surface to be dried all liquid 
is removed leaving no skips or partial removal areas and 
moreover the operation may be continuous and the 
squeegee effect remains at optimum effectiveness at all 
times. 

FIG. 3 illustrates a modi?ed construction which sub 
stantially increases the operating capacity of the squeegee.\ 
In this form of the invention the sponge may be of the 
same construction and is received in a casing having an 
opening in its top wall to receive a vacuum connection 
of special construction. Extending upward from the aper 
ture in the casing is a short tubular section or conduit 18 
having a plate 19 secured in its upper end and having a 
plurality of small apertures formed therein. Certain of 
these apertures 20 have secured therein small capillary 
tubes 21 which extend down into the sponge to a sub 
stantial depth. The lower ends of these tubes may be 
perforated with small holes 210. Any suitable number 
of these tubes may be used. As shown in FIG. 6 there 
are 5 of them the outer tubes being bent outwardly to 
reach the outer portions of the sponge. The plate 19 also 
has a plurality of holes 22 shown in FIG. 5 which com 
municate between the chamber in the tubular portion 18 
and a chamber 23 leading to a hose connection 24 which 
is coupled to a tube or hose 25 leading to a vacuum 
generator. 
The chamber 23 communicates with a small tank 26 

the upper rim 27 of which is substantially in line with 
the plate 19. The tank 26 is supplied with a drain valve 
28 through which accumulated liquid may be drained 
from the tank. 

In operation as the squeegee is moved over the work 
piece the suction plus the capillary action of the sponge 
draws the liquid into the chamber in the portion 18 of 
the casing and also draws liquid through the small tubes ' 
21 wherein the movement of liquid is accelerated by the 
smooth capillary action of the tubes themselves. Thus 
the liquid is carried to the top of the plate 19 and ?ows 
by gravity into the tank 26 from where it may be dis 
posed of in any suitable manner. It will be seen in this 
form of the device the full volume of the chamber 23 is 
maintained free of liquid and thus the full force of the 
vacuum action is always at its optimum and there is sub 
stantially no reverse flow of liquid to the sponge. 
The invention in any of its embodiments may be pro 

vided with means for securing it to a ?xed support in 
which case the workpiece would be moved over the 
sponge surface. A ?xed system for operating on both 
sides of a workpiece is shown in FIG. 4, wherein a squee 
gee device as shown in FIG. 3 acts upon the top surface 
of the workpiece 14. This device is secured to a ?xed 
support 30. The bottom face of the workpiece is acted 
upon by a device similar to that shown in FIG. 3 but 
without the tank 26. The lower squeegee is operated in 
inverted position and is secured to- a support 31. The 
liquid removed from the lower surface of the strip 14 
will ?ow by gravity through the vacuum ?tting 32 and 
move freely through the tube 33 leading to a vacuum 
device such as an aspirator. In this arrangement the 
workpiece is drawn between the two squeegee units 
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which act simultaneously to strip the liquid from both 
faces of the workpiece 14. 

It will be noted that the invention may readily be in 
corporated into completely integrated automatic sys 
tems such as in continuous processing of photographic 
?lm wherein the squeegee would be applied to the ?lm 
after its ?nal washing and may be ‘a ?xed station such 
as that shown in FIG. 4. It should be noted that the in~ 
vention is well adapted for application to such a system 
using a plurality of steps in sequence such as in process 
ing exposed photographic materials in which case a 
squeegee would be applied to each station including strip 
ping wash water therefrom after ?nal washing. By so 
doing the various solutions stripped from the workpiece 
surface could be returned to the respective processing 
tank without contaminating subsequent solutions. In 
this manner solutions are conserved and due to the effec 
tiveness of the device the quality of the ?nal product is 
enhanced it being free of water spots, scratches and 
abrasions. 
When using the squeegee in positions other than on 

the top surface of a horizontal workpiece it is best to 
choose the form of the invention which affords the best 
drainage of liquid from the squeegee. A suggested form 
would be one similar to the lower squeegee in FIG. 4 or 
the form shown in FIGS. 1 and 2. 
The sponge may also be used upon curved surfaces 

such as when the ?lm strip or other material passes over 
a guide roll. In this case the operating surface of the 
sponge should for best performance be shaped to con 
form with the roll surface. A cylindrical shaped sponge 
may also be used in which case means should be pro 
vided for rotation of the sponge within a casing having 
a vacuum connection and designed to enclose most of 
the sponge but exposing a working area thereof suflicient 
for best operation. 
An important aspect of the invention resides in its fa 

cility for close control and elimination of vacuum leak 
age in the device. This vacuum control constitutes a ma 
jor reason for the high ef?ciency and e?iectiveness of the 
device. 
To increase the vacuum control the sponge element 

may be specially constructed to prevent vacuum leakage 
at the outer surfaces 13 adjacent the operating surface 
12. To achieve this end those areas 13 and a small ad 
jacent portion of the sponge surface extending beneath 
the casing are coated with an impervious and ?exible 
layer such as a thin ?lm 29 of rubber or other material 
which will bond itself to the sponge and seal off the cap 
illaries therein but will allow complete ?exibility of 
the sponge. This layer should be soft and quite thin. 
Thus the effective vacuum acting within the sponge is 
sealed off down to the operating surface thereof despite 
manipulation of the sponge and moreover the surface of 
the workpiece is protected from scratches and abrasions. 
What is claimed is: 
1. Apparatus for stripping liquid from a wetted surface 

comprising an absorbing member of soft sponge-like ma 
terial having a capillary cell structure and presenting a 
working surface; a closely ?tting gas tight casing enclos 
ing all but a small portion of said absorbent member ex 
tending adjacent said working surface, a hollow liquid 
controlling enclosure secured to said casing having a rela 
tively large diameter vertical conduit extending from in 
side said casing to a position within said enclosure lo 
cated upon substantially a median plane between the top 
and bottom of said enclosure said conduit having a clo 
sure plate at the end within the enclosure, a plurality of 
capillary tubes in said conduit with their upper ends se 
cured in said plate and terminating adjacent the upper 
end of said vertical conduit so as to communicate with 
the hollow enclosure and their lower ends extending a 
substantial distance into the body of said absorbing mem 
ber, a liquid reservoir in said enclosure positioned below 
said median plane and arranged to receive free ?ow of 
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liquid from said conduit, a vacuum conduit leading from 
said enclosure above said reservoir, a vacuum generator 
and a connection therefrom to said vacuum conduit 
whereby liquid ?owing from said absorbing element will 
flow into said reservoir and avoid restriction to the vac 
uum line and backward flow of liquid. 

2. A squeegee for stripping liquid from wetted surfaces 
according to claim 1 and a plurality of apertures in said 
capillary tubes. 10 
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