
United States Patent [15] 3,650,040 
Statham et a]. ' [45] Mar. 21, 1972 

[54] FILM DRYER 1,721,840 7/1929 Smith .............................. _.34/219 ux 
2, 30,3 5 1954 b... .....34 x 

[721 '"vemm Lwis 9- smham; Walt" H‘ Else", bmh 3 852 028 $1962 ............................... “£380 
°f 223° Smtham Bwlevard- Oxnatd, 3:286:370 11/1966 Hope ................................. ..34/22s x 
Calif. 93030 

[22] Filed: Aug. 28, 1969 

[2]] Appl. No.: 853,750 

[52] U.S. Cl ..................................................... ..34/80, 34/82 
[51] Int. Cl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..F26b21/06 

[58] Field otSearch.... ....34/77, 79, 80,81,84, 148, 
34/151, 219,225,187, 191, 196 

[56] References Cited 

UNITED STATES PATENTS 

2,982,346 5/1961 Andersen ...................... ..l26/l10 UX 

.5 

Primary Examiner-Frederick L. Matteson 
Assistant Examiner-Harry B. Ramey 
Attorney-Philip Subkow and Kendrick and Subkow 

[5 7] ABSTRACT 

A dryer assembly particularly designed for use by photog 
raphers who do their own developing, comprising a closed 
system isolated from the ambient environment, containing a 
desiccant space and an article-containing space suitable to 
receive ?lm strips, and means to circulate the air in closed cy 
cles through the article space, and desiccant contained in said 
desiccant space. 

9 Claims, 8 Drawing Figures 
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FILM DRYER 
This invention is directed to a dryer, particularly to a dryer 

adaptable for drying small, wetted, solid objects, such as, for 
example, developed ?lm negatives. 

It is an object of our invention to provide a device and 
method wherein the ?lm may be air-dried speedily and in a 
closed limited ambient space which reduces and, ideally, 
eliminates the problem of dust contamination of the dried 
?lm. 
We accomplish this objective by providing a closed circulat 

ing stream of air through a ?lm-containing space and through 
a desiccant space, in cycles of air circulation. 
When a non-dusting desiccant material is maintained in the 

desiccant space, no provision for ?ltering the circulating air to 
remove dust particles may be necessary. Where dusting of the 
desiccant may be present, a ?lter system may be positioned in 
the air stream to minimize and preferably prevent the entry of 
airborne dust into the ?lm chamber. 
For convenience and economy of operatlon, the desiccant 

may be contained in a perforated, metallic canister, which 
may be removed from the unit. This permits of the regenera 
tion of the desiccAnt in the canister by inserting the canister 
into a home oven, as will be more fully described below. Alter 
natively, the desiccant may be removed from the canister for 
regeneration and the regenerated desiccant replaced in the 
canister. 
For purposes of easy assembly and disassembly, the unit is 

constructed in easily assemblable parts, which do not require 
clamps, nuts or bolts for their assembly or disassembly. This 
permits of economy of construction and assembly and 
facilitates storage and cleaning. 
The dryer, in its smaller sizes, suitable for amateur and 

professional photographers who do their own development, 
may be made of plastic materials, as will be understood by 
those skilled in the art from the description herein given. For 
this purpose, we have provided features of construction which 
will facilitate the construction of the unit from plastic materi 
als, as, for example, by injection molding, and which will also 
protect the plastic material from damage in use. 
As stated above, the dryer forms one element of the 

procedure for producing a developed film negative suitable 
for printing. A necessary feature in this process is the washing 
of the ?lm after it is removed from the ?lm developing tanks. 
We have provided a suitable ?lm washer which is assemblable 
with a dryer and thus, with the dryer, provides a system for 
conveniently and rapidly washing and drying ?lm negatives. 
We provide a washing cup which will permit of the circula 

tion of water over a developed ?lm and will aid in an efficient 
washing of the ?lm. - 

In order that the system have all of its parts available when 
needed, and to permit easy shipment and storage in a reduced 
space volume, we make the cup of dimensions to nest in the 
interior of the dryer and be assemblable with the dryer. 
These and other objects of our invention will be further'un 

derstood by reference to the drawings, which illustrate a 
preferred mode of carrying out our invention. 

FIG. 1 is a perspective view of the assembled dryer; 
FIG. 2 is a section taken along line 2—-2 of FIG. 1; 
FIG. 3 is a section taken on line 3-3 of FIG. 2; 
FIG. 4 is a section taken on line 4--4 of FIG. 2; 
FIG. 5 is a section taken on line 5'—5>ofFIG. 2; 
FIG. 6 is a section similar to FIG. 2 but showing the storage 

of the washing cup and the desiccant canister removed; 
FIG. 7 is a vertical sectional view of the washing cup show 

ing the ?lm being washed; and 
FIG. 8 is a section taken on line 8-8 of FIG. 6 with the ?lm 

removed. 
As will be seen from FIGS. 1 and 2, the base 1 is formed of a 

circular wall 2 and an interior cup space 3. The top surface of 
the wall of 2 carries a circular groove 4. A U-shaped bracket 5 
is held in place in the bottom 6 of the cup 3 by a pair of studs 8 
(one only shown in FIG. 2), which carry the motor 7. This fea 
ture is of value in distributing the heat generated by the motor 
7. The heat transmitted to the studs 8 is distributed over a 
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2 
large area of the base. Where the base is made of a plastic 
material, this insures that the plastic is not heated to its soften 
ing point or otherwise damaged by heat. The bracket 5 acts to 
distribute the stress which is generated by the motor action. In 
the absence of this stress and temperature distribution, there 
may be an excessive concentration of stress and heat at the 
base adjacent the bolt. 
The shaft 9 driven by the motor 7 carries an impeller 10. 

The nozzle of the impeller is formed by shaping the ends 12 of 
the impeller vanes 11 so that they are spaced from the bottom 
edge of the inwardly extending ?ange 13 of the spider 14, to 
be described more fully below. This arrangement introduces a 
sufficient air resistance in the gap 15 to limit the recirculation 
of the air from the volute 16, to be described more fully below, 
back to the eye of the impeller 10. 
The impeller 10 is mounted on the shaft 9 by means of an in 

terference ?t and/or adhesive bond, to permit of an adjust 
ment of the impeller on the spline 12, to adjust the clearance 
15. ~ 

The impeller vanes 11 are formed with the blades 18 posi 
tioned on the underneath side of the impeller vanes 11, to act 
as fans to help cool the motor 7. The cylindrical case 19 is 
formed with curved ends 20 and a depending circular ridge 
21, which ?ts into the groove 4. 
The vanes 22 are connected at spaced intervals to the case 

19 and may be integral therewith. The vanes 22 extend in 
wardly for a distance equal to the annulus between the interior 
of the case 19 and the exterior of the inner chamber 25. The 
vanes extend along chords at non-rectangular angles to the 
radius of the case 19. That is, the vanes 22 form an obtuse 
angle with the radius which intersects the base of the vanes 22 
at the inner surface of 19, as is shown in FIGS. 3 and 4. 
The spider 14 is connected to the vanes 22 and may be 

formed integrally therewith. 
When the structure is made of plastic by an injection mold 

ing process, the volute form of the end of the case and the 
form of the spider, formed integrally with the wall of 19, 
facilitate the production of the article by injection molding 
process. 
Mounted in the interior of the case 19 is a ?lm and desic 

cant chamber 25. The circular wall 23 of the chamber 25 is 
centered by the interior ends of the vanes 22 to form the annu 
lar space 24 segmented by the vanes 22. The bottom of the cir~ 
cular wall 23 sits on the receiving ?ange 13 of the spider 14. 
The end of the wall 23, coacting with ?ange 22 and the curved 
end of the wall of 19, forms the volute section of the impeller 
and is the entry into the annular space 24. The spider 26 forms 
the entry to the eye of the impeller. 
The spider 26 is connected to the wall 23 and forms the bot 

tom of the chamber 25 and the end of the wall 23. The ar 
rangement provides for a space 27, whose function is 
described below. The spider 26 may be formed integrally with 
the wall 23. 
Mounted on the upper end of 23 is a cup-shaped ?lter 

retainer 28. The cup-shaped retainer 28 carries near one end 
thereof a ?ange 29, which ?ts on the end of the wall 23, to 
form a suitable seal with the upper end of 23. The spider 30 is 
mounted and connected to the end of the retainer 28 and may 
be formed integrally therewith. The spider carries a central 
pin 31 which is slit at 32. The lid 33 carries at one end thereof 
a ?ange 34 and an internal boss 35, which depends from the 
inner surface of the lid 33. The boss.35 is formed with a socket 
36 to receive pin 31. 
The canister 37, preferably of metal, has a perforated bot~ 

torn and a perforated cover 38, which is held in place in the 
grooves 39. A semicircular bail is hinged onto this cover to 
facilitate handling of the canister. The height of the canister is 
thus less then the height of the wall 23, providing for space in 
25 for the positioning of material to be dried, for example, 
?lm, as shown at 37a. A desiccant material, preferably granu 
lar or pelleted and non-dusting, ‘is contained in the canister. 
The canister has chamfered corners 40, which rest on a metal 
lic ring 41. Film or other material to be dried may be posi 
tioned on the canister. 
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When the desiccant material is substantially non-dusting, 
the ?lters need not be used. However, when required or used 
as a precautionary matter, space 27 is provided between 
spiders l4 and 26 and in the retainer 28 for the positioning of 
such ?lters, shown at 51 and 53. Various dust ?lters are availa 
ble for such use as, for example, glass ?ber or other ?ber mats. 
We prefer, however, to use urethane foam, which has suitable 
porosity. Those skilled in the art of ?ltering air are familiar 
with air ?lters and can make the desired choice. 
The desiccants which are readily available commercially in 

clude pelleted montmorillonite and alumina, pelleted 
synthetic zeolites, and silica gel. 
We desire to employ a desiccant which, when in equilibrium 

with air at a relatively low humidity, can contain a substantial 
percentage of its weight in water. Further, we prefer to use a 
desiccant which may be regenerated to be active as a desic 
cant in the above structure when heated to a temperature of 
about 400° F. This will permit the regeneration of the desic 
cant by placing the cartridge in a household oven. For this 
reason, in our preferred embodiment we employ dehydrated 
alumina. 
The assembly and disassembly of the above structure will be 

evident from the above description. The air circulation, as will 
be observed, is up the annulus 24 and downward through the 
chamber inside the cylinder 25, picking up moisture. The 
moist air passes through the canister 37 and the contained 
desiccant and is dried and recirculated as described above. 
When it is desired to regenerate the desiccant, the canister 
may be removed and the desiccant dried. 
The various features of construction are provided to 

facilitate ease of fabrication, and particularly when the struc 
ture is formed of plastic by injection molding. Other features 
are provided to obtain an efficient functioning of the device. 
To provide for ease of manufacture by injection molding, 

the structure is made of discrete parts, as described above. 
The provision of the curved end of 19, which coacts to form 
the volute, also facilitates the molding of the cylinder by injec 
tion molding. The integral construction of the spider 14, act 
ing with the vanes 22 in the wall of the cylinder 19, permits the 
use of an injection molding die with a central delivery of the 
plastic. The channels in the die forming the spider and the 
vanes 22 permit of the delivery of the plastic from a central in 
jection point and the distribution of the plastic in the die to 
develop the vanes 22 and the wall 19, as well as the spider 14. 
A similar result is obtained by providing the interior con 

tainer 23 with the spider 26 formed integral with the wall 23. 
A similar function is provided by the radial vanes 42 integral 
with the top of the cap, which facilitate the ?ow of plastic 
from the central injection point, where the boss 35 is 
developed, to the outer portions of the cap 33, to develop the 
wall of 33. 
The integral construction of the spider 30 and retainer 28 

also provides for a similar form of injection die, with a central 
injection point, permitting the movement of plastic from the 
central injection point to the wall sections of the die, where 
the wall of 28 is developed. 
The integral construction of the spider 30 and the wall of 28 

has an additional function. As will be seen from FIG. 2, it is 
desirable, for reasons to be more fully described below, that 
the flange 29 seat on the end of the wall 23. This minimizes air 
leaks at this point and directs the air through the ?lter 51 
when it is employed. The spider 30 has substantial resilience, 
so that when the lid 33 is ?tted in place and the slotted pin 31 
is pressed in place into the socket 36, the downward pressure 
imposed on pin 31 de?ects the spider 19 so that any inaccura 
cy in tooling will not cause a bottoming of the pin 31 in the 
socket 36 to hold the ?ange 29 away from the end of the wall 
of 23 and thus provide for an air leak. 
The socket 36 and the coacting slit pin 31 present suf?cient 

friction to prevent the separation of the parts when the pres 
sure on 33, used in placing the cap in position, is released. 
A further sealing provision is provided by means of the 

groove 4 and the ridge 21 at the base. 
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4 
The angular position of the vanes 22 ensures that the rotat 

ing air discharging into the volute section is converted from a 
rotary into a longitudinal motion in the annulus 24. The vanes 
22 also act to minimize turbulence in this annular space. 
The canister 37 ?ts loosely into the cylindrical space 25 and 

is seated on the metallic ring 41. The major function of the 
ring, coacting with the chamfered edge 40, is to minimize the 
transfer of heat from the hot canister to the plastic. This 
prevents damage of the plastic if a hot canister, taken from the 
oven, is inserted while it is too hot. 
The chamfered edge 40, acting with the metallic ring, pro 

vides substantially a line contact between the plastic and the 
canister. The canister is of a diameter such that when inserted 
it is spaced close to the wall 23, to form a restricted 
passageway to minimize circulation of air between the canister 
wall and the wall 23. This limits and effectively prevents a 
bypass passageway for the circulating air. 

' As has been stated above, we have provided means for stor 
ing a washing cup which is used in conjunction with a dryer. 
The washing cup may be any beaker of suitable size to ?t in 
the manner described below, preferably designed to permit 
circulation of water through the beaker and over the ?lm 37a 
or other material to be washed in the beaker. The arrange 
ment described below simpli?es storage and shipment and en 
sures that the entire washing and drying apparatus will be at 
hand when it is needed. We prefer, however, to provide a 
washing cup of the design shown in FIGS. 6, 7 and 8. The 
washing cup there shown is a highly ef?cient washing ap 
paratus which does not need any hose connection to a water 
supply and may be used with any faucet to produce a circula 
tion of wash water over ?lm 37a positioned in the cup. 
We have shown in FIG. 6 how the structure shown in FIGS. 

1-5 may be adapted for storage of the washing cup. The cup 
which we prefer is shown in FIGS. 6, 7 and 8 and is in two 
parts. The outer cup 44 carries internal longitudinal ribs 45. 
The inner cup 46 is of outer diameter sufficient to ?t into the 
outer cup against the ribs 45. The inner cup carries a crene 
lated ?ange 47 which seats on the upper end of the outer cup 
44. The top 48 of the inner cup is positioned above the level of 
the top end 49 of the outer cup 44. The bottom 50 of the inner 
cup is slotted at 52 and is spaced from the solid bottom 53 of 
the outer cup 44. 

As will be evident, material such as developed ?lm strips 
may be placed into the inner cup. The cup may be set under a 
faucet, and water entering into the inner cup will ?ll the cup to 
a height such that the hydrostatic pressure of the water is suf? 
cient to move the water through the slots 52, through the an 
nular space 54 between the ribs 45, through the notches 
formed between the crenelations 47, and over the top 49 of 
the outer cup. 
Upon upending of the cup, the water will drain through 

crenelations. 
When it is desired to store the cups in the dryer, the retainer 

is inverted, as shown in 6, and the cups are nested with the 
bottom of the inner cup resting on the rim 55 of the retainer, 
which in the operating position of FIG. 2 was inserted into 23. 
The vanes 22 are designed so that their extent permits the 
inner cup to clear the ends of the vanes. 
While we have described particular embodiments of our in 

vention for the purpose of illustration, it should be understood 
that various modi?cations and adaptations thereof may be 
made within the spirit of the invention, as set forth in the ap 
pended claims. 
We claim: 
1. A portable dryer comprising a closed air space, a base to 

said space, a motor chamber in said base, an impeller driven 
by said motor, a longitudinal air conduit formed of an outer 
and inner cylinder, an annular space between said cylinders, 
chordal vanes in said annular space, the lower end of said 
cylinders forming a volute section for said impeller, the lower 
ends of said inner cylinder communicating with the eye of said 
impeller, air communication between said cylinders at their 
ends opposite the volute sections, a spider having a rim seated 
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on the upper end of said inner cylinder, a pin centrally located 
on said spider and extending upwardly from said spider, a lid 
carrying a central boss depending from the inner surface of 
said lid, a socket in said boss coacting with said pin, a ?ange in 
theouter surface of said lid and seated on the end of the outer 
cylinder; said socket, pin and ?ange located so that, when the 
pin is inserted in said socket, the said lid ?ange is seated on the 
end of the outer cylinder and the rim of said spider is seated on 
the end of the inner cylinder. 

2. The dryer of claim 1, including a filter positioned in the 
air stream between the inner and the outer cylinder. 

3. The dryer of claim 2, including also a metallic canister 
adapted to receive dessicant material positioned on said inner 
cylinder. 

4. The dryer of claim 1, including a spider positioned ad 
jacent the end of said outer cylinder adjacent said impeller, a 
?lter carried on said spider. 

5. A portable dryer comprising a closed air space, a base to 
said space, a motor chamber in said base, an impeller driven 
by said motor, a longitudinal air conduit formed of an outer 
and an inner cylinder, an annular space between said cylin 
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6 
ders, chordal vanes positioned in the lower portion of said an 
nular space, and extending part way along the length of said 
annular space at non-rectangular angles to the radius of said 
outer cylinder, said cylinders forming a volute section for said 
impeller the lower ends of said inner cylinder communicating 
with the eye of said impeller, air communication between said 
cylinders at their ends opposite the volute sections. and a clo 
sure for said outer cylinder forming with said base a closed air 
space. 

6. The dryer of claim 5, including a ?lter positioned in the 
air stream between the inner and the outer cylinder. 

7. The dryer of claim 6, including also a metallic canister 
adapted to receive dessicant material positioned on said inner 
cylinder. 

8. The dryer of claim 5, including a spider positioned ad~ 
jacent the end of said outer cylinder adjacent said impeller, a‘ 
?lter carried on said spider. ' 

9. The dryer of claim 8, including also a metallic canister 
adapted to receive dessicant material positioned on said inner 
cylinder. 
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