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[57] ABSTRACT 

A dryer rack for drying developed X-ray or other ?lm 
including a pair of spaced side plates through which 
are journalled a plurality of ?lm drying rollers and ?lm 
guiding rollers. The ?lm guiding rollers are positioned 
intermediate adjacent pairs of ?lm driving rollers. A 
gear train is provided which is driven from a single 
source to rotate the ?lm driving rollers at a ?rst speed, 
and the ?lm guiding rollers at a second speed, the sec 
ond speed being approximately twice as great as the 
?rst speed. The dryer rack also includes a pair of op 
posed‘ lower fan tiers which each comprise a plurality 
of propeller type fans which create great turbulence 
within the dryer rack for ?lm drying purposes. 

9 Claims, 5 Drawing Figures 
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1 
DRYER RACK 

BACKGROUND OF THE INVENTION 

The present invention relates generally to the ?eld of 
photographic ?lm developing equipment, and more 
particularly, is directed to a dryer rack for use with au 
tomatic X-ray and other ?lm developing apparatus. 
The present invention ?nds utility with small, self 

contained, automatic X-ray and other ?lm processing 
machinery and the invention is equally applicable for 
use with all types of automatic photographic process 
ers, such as development equipment suitable with X 
ray, graphic arts, commercial ?lm, etc. The device is 
useful in conjunction with presently available, self 
contained ?lm processing units and greatly improves 
over all those prior art drying racks in ef?ciency of op 
eration and in manufacturing and maintenance cost 
factors. ' 

The prior art types of ?lm processing equipment in 
clude various chemical containing tanks and rack as 
semblies mounted within the tanks to lead the ?lm 
through the respective chemical containing tanks and 
then to automatically lead the ?lm from the processing 
equipment to a ?lm drying system for drying and deliv 
ery in a conventional manner. Prior to exiting the 
equipment, it is necessary to completely dry the ?lm to 
prevent damage to the emulsion. In this regard, various 
types of blowers, baffles, guides and more or less com 
plicated ?lm directional apparatus have been employed 
to guide the ?lm and to direct air currents upon the ?lm 
surface for optimum overall drying. Due to the chemi 
cal treatment of the ?lm within the various tanks, the 
?lm has a tendency to become quite limp when wet and 
thereby creates problems in automatically leading the 
?lm from roller to roller within the apparatus. All of the 
prior art types of dryer systems of which we are familiar 
have included ?xed guide constructions of various con 
?gurations to automatically introduce the ?lm to the 
nip of ?lm drive rollers in a manner intended to prevent 
jamming of the equipment and to prevent damage to 
the ?lm emulsion surface. Due to the fact that the 
chemicals within the various processing tanks act to 
render the ?lm limp and the leading surface unstable or 
otherwise unresponsive to the action of rollers and 
guides, the prior art constructions have always proved 
deficient and unreliable in operation. Further, when 
considering ?lms of extraordinary width, for example, 
?lm webs of up to ?fty inches in width, the prior art 
types of guides have proved entirely ineffective and no 
satisfactory and reliable ?lm guide for wide webs has as 
yet become available. 

SUMMARY OF THE INVENTION 

The present invention relates generally to automatic 
X‘ray or other ?lm processing equipment, and more 
particularly, is directed to a novel ?lm dryer rack capa 
ble of automatically leading developed ?lm through a 
dryer system in a reliable and rapid manner. 
The dryer rack of the present invention receives the 

developed ?lm from the processing tanks and automat 
ically conducts the ?lm through the dryer system with 
out employing ?xed guides, vanes or other permanent 
types of construction. The dryer system further in 
cludes opposed tiers of propeller fans which are de 
signed to direct circulating air from the fans upon both 
sides of the ?lm in a manner to fully utilize the drying 
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2 
capabilities of the air to assure drying the ?lm in the 
least possible interval of time. 
The dryer rack comprises a pair of right and left side 

carriers within which are journalled a plurality of pairs 
of upper and lower ?lm driving rollers. The pairs of ?lm 
driving rollers are spaced throughout the dryer rack in 
position to automatically convey the ?lm through the 
rack. Intermediate the pairs of ?lm guiding rollers are 
positioned cooperating upper and lower guide rollers 
which are spaced apart suf?ciently to receive and guide 
the leading edge of the developed ?lm. The ?lm guide 
rollers rotate at approximately twice the speed of the 
?lm driving rollers and thereby act to propel and guide 
the leading ?lm edge toward nip of the next down 
stream positioned pair of ?lm driving rollers. By em 
ploying the high speed ?lm guide rollers, the need for 
permanently af?xed guides or other permanent con 
struction can be completely eliminated to thereby posi 
tively prevent damage to the ?lm emulsion or crinkling 
or jamming at the ?lm drive rollers. By employing the 
high speed ?lm guide rollers, any width of ?lm can be 
accommodated, even up to 50 inches in width without 
any tendency on the part of the ?lm to sag, curl, crinkle 
or jam. 

It is therefore an object of the present invention to 
provide an improved ?lm dryer rack of the type set 
forth. 

It is another object of the present invention to pro 
vide a novel ?lm dryer rack which incorporates a plu 
rality of pairs of spaced ?lm driving rollers and inter 
mediate ?lm guide rollers. 

It is another object of the present invention to pro— 
vide a novel ?lm dryer rack wherein developed ?lm is 
propelled through the rack by a plurality of pairs of ?lm 
driving rollers and wherein the leading edge of the ?lm 
is guided by ?lm guide rollers which are positioned in 
termediate the pairs of ?lm driving rollers. 

It is another object of the present invention to pro 
vide a novel ?lm dryer rack incorporating a plurality of 
pairs of ?lm driving rollers, a plurality of ?lm guide rol 
lers intermediate the ?lm drive rollers and a plurality 
of air circulating fans which direct air above and below 
the ?lm surface, said fans creating air turbulence 
throughout the dryer rack for rapid ?lm drying pur 
poses. 

It is another object of the present invention to pro 
vide a novel ?lm dryer rack which includes a plurality 
of pairs of ?lm driving rollers, a plurality of pairs of ?lm 
guide rollers positioned intermediate adjacent pairs of 
?lm driving rollers and gear train means capable of ro 
tating the ?lm guide rollers at approximately twice the 
speed of the ?lm driving rollers. 

It is another object of the present invention to pro 
vide a novel ?lm dryer rack that is rugged in construc 
tion, inexpensive in manufacture and trouble-free when 
In operation. 
Other objects and a fuller understanding of the inven 

tion will be had by referring to the following descrip 
tion and claims of a preferred embodiment thereof, 
taken in conjunction with the accompanying drawings, 
wherein like reference characters refer to similar parts 
throughout the several views and in which: 

. BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the dryer rack of the 
present invention. 
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FIG. 2 is an enlarged, right side elevational view of 
the dryer rack of FIG. 1. _ 

FIG. 3 is an enlarged, left side elevational view of the 
dryer rack of FIG. 1. _ . 7 

FIG. 4 is an enlarged, cross-sectional view taken 
along Line 4-4 of FIG. 1, looking in the direction of 
the arrows. 
FIG. 5 is an enlarged, detail view of a pair of ?lm 

guide rollers positioned intermediate of a pair of adjai. 
‘ cent ?lm driving rollers. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT OF THE INVENTION 

Although speci?c terms are used in the following de 
scription for the sake of clarity, these terms are in 
tended to refer only to the particular structure of ‘our 
invention selected for illustration in the drawings, and 
are not intended to de?ne or limit the scope of the in 
vention. ‘ 

The invention will be described in particular with re 
lation to automatic ?lm developing equipment. How-l 
ever, it will be appreciated that the invention is not lim 
ited to such developing machines in that the same prin 
ciples herein disclosed may be applied with equal facil 
ity to numerous other types of equipment having utility 
in moving a web of any thin material through a roller 
type of apparatus. 1 
Referring now to the drawings, we show in FIG. 1 a 

dryer rack 10 which comprises generally a forward sec 
tion 12 and an exit section 14 and which is designed 
primarily for ?lm drying and delivery purposes. The 
forward section 12 connects to an automatic X-ray or 
other ?lm processing machine (not shown) in a con 
ventional manner to automatically receive the ?lm 66. 
The forward section 12 incorporates the power drive 
gear 16 which transmits power from the operating 
motor (not shown) to power the gear train 18 through 
a toothed drive belt 20. The exit section 14 includes a: 
right fan section 22 and a left fan section 24 in opposed 
relationship which act to create air turbulence within 
the dryer rack 10 for optimum ?lm drying in a manner 
hereinafter more fully set forth. The dryer rack ‘10 in 
cludes a right side plate 26 and a left side plate 28 
spaced therefrom. The side plates 26, 28 ‘serve to jour 
nal the various roller shafts therein as hereinafter more 
fully set forth. Each of the side plates 26, 28 is provided 
with a plurality of openings 30 which aid in circulating 
air throughout the system. 
As best seen in FIG. 4, the dryer rack 10 comprises 

a plurality of tangentially contacting pairs of upper and 
lower ?lm or other web driving rollers 32, 34 which are 
longitudinally spaced throughout the forward section 
12 to guide the developed ?lm toward the exit section 
14 in a manner to drive the ?lm without damage to the 
?lm emulsion. Interspaced between each adjacent pair 
of ?lm driving rollers 32, 34 are positioned a pair of 
upper and lower ?lm or other web guide rollers 36, 38 
which are designed and which arepositioned to guide 
the ?lm 66 to the respective nips 40 which are de?ned 
between the various pairs of upper and lower ?lm driv 
ing rollers 32, 34. The ?lm guide rollers 36, 38 function 
at higher rotative speeds than the upper and lower ?lm 
driving rollers 32, 34 as hereinafter more fully set forth 
and serve to direct and guide the leading edge of the 
?lm 66 through the dryer rack 10 without the need for 
additional ?xed, metallic guides or other conventional 
?lm directing apparatus. Still referring to FIG. 4,_it will i 
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4 
be observed that upper and lower?l'm guide rollers are 
spaced apart to de?ne an opening 76 therebetween to 
receive and guide‘the leading edge 70 of the ?lm 66. 
As best seenin FIGS. 2,. 3 and '4, each upper ?lm 

driving roller 32 ‘is provided with a shaft 42 which is ro 
tatively journalled within the side plates 26, 28 in con 
ventional manner such as by employing bushings (not 
illustrated). Similarly, the vlower ?lm driving rollers 34 
are provided with shafts 44 which also extend through 
the side plates 26., 28 in a rotative manner. Each upper 
?lm guide rollery36 is provided with a shaft 46 and each 
lower ?lm guide, roller, 38 is provided with a shaft 48 
which shafts also extend through the side plates 26, 28 
to rotatively carry the respective upper and lower ?lm 
guide rollers 36, 38.v Suf?cient auxiliary guide rollers 
50, 52 are provided forwardly and rearwardly of the 
?lm drive rollers 32, 34 in conventional manner to fa 
cilitate guiding the ?lm 66 through the dryer rack 10. 
Referring now to FIG. 2, it is shown, that each lower 

?lm driving roller shaft 44 extends, through the side 
plate 26. a sufficient distance topermita large drive 
gear 54 to be conventionally pinned or otherwise a‘f-g 
?xed thereto. Each large drive gear 54 is affixed to its 
associated shaft in a manner’ to rotate the lower ?lm 
driving ‘roller- 34iupon the application of rotary forces 
on thelarge drive gear. ‘The'large drive gears 54 are 
preferably fabricated to the ‘same diameter and with the 
same number of teeth, for example, thirty teeth. The 
gear teeth are contacted by the toothed’drive belt 20 
which acts to rotate all of the gears 54 in' unison as the 
power drive gear 16 is rot'atedfStill referring to FIG. 2, 
it is Shown that each upper ?lm guide roller shaft 46 ex 
tends outwardly' from the side plate 26 a suf?cient dis. 
tarice to permit a‘s‘m'all drive gear '56 to be af?xed ‘in a 
conventional manner for rotation, of the upper ?lm 
guide rollers 36". The small and large drive gears 56, 54 
are 'all positioned in the same vertical plane to rotate in 
unison, upon function of the toothed drive belt 20. Pref 
erably, each small drive gear 56' is formed with sixteen ‘ 
teeth torotate at a greater speed than the largedrive 
gears 54. ' ' ' ' 

Thus, in calculating the speed of the ?lm‘ driving rol 
ler shafts 44 and the ?lm guide roller shafts 46, assum 
ing that the toothed drive belt 20 can be considered as 
a common driving gear having a known number ‘of 
teeth N, the following formula may be utilized: 

where R = the revolutions per minute‘ of the drive 
belt ' ' ‘ 

and n) = the number of teeth of the driven gear 
and r = the number of revolutions’ per minute of the 
driven (gear. ‘ . 

Inasmuch as the toothed drive belt 20 would be the 
equivalent of the driving gear and the belt 20 drives 
both the large drive gear 54 and the small drive gear 56, 
the product of ‘the number of teeth times the revolu 
tions-per'minute of each gear 54, .56 will equal a con 
stant or the following formula can be derived: 

‘ in rw(of large gear) = r’ (‘of small gear) 
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Assuming the number of teeth in the large gear is 30 
and the number of teeth in the small gear 56 is 16, the 
ratio of speeds of the small gear to the large gear will 
be proportional to the number of teeth of the large gear 
divided by the'number of teeth of the small gear. In the 
present situation, the ratio will be 30/16 or the speed 
of the small gear will be almost twice the speed of the 
large gear. - ' 

As best seen in FIG. 3, each upper film driving roller 
shaft 42 extends outwardly from the left side plate 28 
and carries an upper driven gear 58, preferably having 
thirty teeth. Similarly, each lower ?lm driving ‘roller 
shaft 54 terminates outwardly beyond the left side plate 
28 and carries a cooperating lower driven gear 60, pref 
erably having 16 teeth. Thus, when the large drive gear 
54 having 30 teeth is rotated by the belt 20 (FIG. 2) the 
shaft 44 is rotated to in turn rotate the lower drive gear 
60 which is positioned at the opposite side plate 28 
(FIG. 3). The lower drive gear 60 is fabricated with 16 
teeth which mesh with the teeth of the upper driven 
gear 58, which is fabricated with 30 teeth. The interac 
tion of the gears 60, 68 causes simultaneous rotation of 
the cooperating upper and lower ?lm driving rollers 32, 
34 at the same rotative speed as governed by the speed 
of the large drive gear 54. It will be noted in FIG. 4 that 
the pairs of upper and lower rollers 32, 34 are main 
tained in tangential contact to drive the ?lm 66 at the 
nips 40 which are respectively formed therebetween. 
As seen in FIG. 2, each small drive gear 56 is in mesh 

with the toothed drive belt 20 and is turned thereby at 
a rate of speed considerably greater than the large 
gears 54. Rotation of each small drive gear 56 rotates 
the upper ?lm guide roller shaft 46 which in turn ro 
tates the upper roller guide shaft gear 62. The upper 
roller guide shaft gear 62 meshes with the lower roller 
guide shaft gear 64 to cause simultaneous rotation of 
lower ?lm driving roller shaft 48. By constructing the 
gears 56, 62, 64 to the same diameter with the same 
number of teeth, for example, 16 teeth, both of the 
upper and lower ?lm guide rollers 36, 38 will be rotated 
at the same speed and at a speed which is considerably 
greater than the speed of rotation of the upper and 
lower ?lm driving rollers 32, 34, for example, in the 
range of from one and one-half to two times as great. 
Referring now to FIG. 5, the operation of the upper 

and lower film guide rollers 36, 38 will be described. As 
illustrated, a pair of upper and lower ?lm guide rollers 
36, 38 is positioned intermediate adjacent pairs of 
upper and lower ?lm driving rollers 32, 34 and 32’, 34'. 
Preferably, the film guide rollers 36, 38 are positioned 
closer to the downstream rollers 32’, 34’ to guide the 
?lm 66 in a downstream direction as the ?lm is driven 
through the ?lm dryer rack 10 in the direction of the 
arrow 68. 

It will be remembered that the ?lm 66 is quite wet 
and limp after travelling through the ?lm developing 
chemical tanks (not shown) and accordingly, the lead 
ing edge 70 of the ?lm 66 has a tendency to bend or 
droop as illustrated after leaving the nip 40 between the 
upstream pair of ?lm drive rollers 32, 34. Because of 
this tendency, the lower ?lm guide roller 38 is rotated 
in the direction of the arrow 72 and is positioned inter 
mediate the pairs of ?lm driving rollers in a location to 
receive and direct the leading ?lm edge 70 toward the 
downstream pair of ?lm driving rollers 32', 34’, in a 
path indicated by the dotted lines 74. As hereinbefore 
set forth, the ?lm guide rollers 36, 38 turn at almost 

20 

25 

30 

45 

50 

55 

65 

6 
twice the rotative speed as the ?lm driving rollers 32, 
34, 32', 34’ and this higher rotative speed together with 
the strategic location of the guide rollers 36, 38 serve 
to propel the ?lm to the nip 40’ of the downstream pair 
of ?lm drive rollers 32', 34’. It will be noted that the 
upper and lower ?lm guide rollers 36, 38 are vertically 
spaced apart a distance to provide an open guide area 
76 to receive the leading edge 70 of the ?lm 66 as it 
bends out of a straight path alignment between the re 
spective ?lm drive roller nips 40, 40'. The open guide 
area 76 preferably is designed to provide a vertical 
clearance between the rollers 36, 38 that is many times 
greater than the thickness of the ?lm web 66 to provide 
a relatively high space to receive the leading edge 70. 
The upper and lower ?lm guide rollers 36, 38 are 
spaced above and below the ‘straight line path of travel 
between the respective ?lm drive roller nips 40, 40' to 
thus guide the leading ?lm edge 70 either upwardly or 
downwardly as necessary to enter the nip 40’ of the 
downstream pair of ?lm drive rollers 32', 34'. In this 
manner, the respective pairs of adjacent upper and 
lower ?lm driving rollers 32, 34, 32’, 34' can be spaced 
apart a greater distance to facilitate greater circulation 
of air for faster ?lm drying results. Additionally, the in 
termediate ?lm drive rollers 36, 38 extend entirely 
across the rack depth de?ned between the side plates 
26, 28 and so serve to guide any portion of the leading 
edge 70 of the ?lm 66 which bends out of the optimum 
straight line path of ?lm travel. Preferably, the ?lm 
guide rollers 36, 38 are positioned closer to the down 
stream pair of ?lm drive rollers 32', 34’. We have 
found that best results are obtained when the distance 
between the pairs of rollers 36, 38 and 32’, 34’ is from 
one third to one half the distance between adjacent 
pairs of ?lm drive rollers 32’, 34.’ and 32, 34. 
The dryer rack 10 further includes an exit section 14 

which is equipped with opposed right and left fan sec 
tions 22, 24 which act to develop air turbulence on 
both sides 78, 80 of the ?lm 66. Each fan section 22, 
24 includes a frame 82 upon which are mounted a plu 
rality of propeller type fans 84 of the small, fractional 
horse-power type. The fans 84 direct the fan forces in 
wardly upon the respective ?lm surfaces 78, 80 and 
throughout the interior 86 of the dryer rack 10. As seen 
in FIG. 1, the dryer rack 10 is equipped with a cover 
88 to maintain the effluent streams from the fans 84 
within the dryer rack 10 for ?lm drying purposes. The 
air streams .generated by the fans 84 circulate through 
out the interior 86 of the dryer rack in a turbulent man 
ner to increase the drying capabilities of the device. 
The fast speed of the upper and lower ?lm guide rol 

lers 36, 38 serves another purpose in addition to guid 
ing the ?lm 66. By employing the phenomenon known 
as the Flettner effect, the air from the fans 84 which im 
pinges directly upon the rollers 36, 38 is accelerated by 
the rotary motion of the rollers and is compressed 
against the surfaces of the ?lm to thereby aid and speed 
the drying operation. The employment of the guide rol 
lers intermediate the ?lm driving rollers 32, 34, 32', 34’ 
permits the dryer rack to be designed with a greater 
spacing between adjacent pairs of ?lm drying rollers. 
This greater spacing exposes more ?lm surface to the 
drying effects of the effluent air from the fans 84 to ad 
ditionally aid in the drying operations. 
Although we have described the present invention 

with reference to the particular embodiments herein 
set forth, it is understood that the present disclosure 
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has been made only by way of example and that numer 
ous changes in the details of construction may be re 
sorted to without departing from the spirit and scope of 
the invention. Thus, the scope of the invention should 
not be limited by the foregoing speci?cation, but rather 
only by the scope of the claims appended hereto. 
We claim: 
1. In a rack assembly having an upstream end and a 

downstream end for moving a web of material, the 
combination of 
A. a pair of side plates arranged in spaced relation 

ship; 
B. a plurality of longitudinally spaced pairs of upper 
and lower web driving rollers rotatively carried by 
the side plates, 
1. said pairs of upper and lower web driving rollers 
being in substantially tangential contact to form 
a web driving nip therebetween, said pairs of web 
driving rollers being substantially equally spaced 
apart; 

2. the pairs of upper and lower web driving rollers 
being rotated at a ?rst rotative speed; 

C. a plurality of pairs of upper and lower web guide 
rollers, each pair being positioned intermediate ad 
jacent pairs of web driving rollers, 
1. said upper and lower web guide rollers being 
spaced apart to de?ne an open guide area of 
height greater than the thickness of the web, 

2. said web traveling through the open guide area, 
3. the pairs of web guide rollers being rotated at a 
second rotative speed. 

2. The invention of claim 1 wherein the second rota 
tive speed is greater than the ?rst rotative speed. 

3. The invention of claim 2 wherein the second rota 
tive speed is almost double the ?rst rotative speed. 

4. ln a rack assembly having an upstream end and a 
downstream end for moving a web of material, the 
combination of 
A. a pair of side plates arranged in spaced relation 

ship; 
B. a plurality of longitudinally spaced pairs of upper 
and lower web driving rollers rotatively carried by 
the side plates, 
1. said pairs of upper and lower web driving rollers 
being in tangential contact to form a web driving 
nip therebetween; 

C. means to rotate the pairs of upper and lower web 
driving rollers at a ?rst rotative speed; and 

D. a pair of upper and lower web guide rollers posi 
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8 
tioned intermediate adjacent pairs of web driving 
rollers, 
1. said upper and lower web guide rollers being 
spaced apart to de?ne an open guide area of 
height greater than the thickness of the web, 

2. said web traveling through the open guide area, 
3. the pair of upper and lower web guide rollers 
being longitudinally offset from the centerline 
between adjacent pairs of web driving rollers. 

5. The invention of claim 4 wherein the pair of web 
guide rollers are positioned closer to the downstream 
pair of web driving rollers. 

6. The invention of claim 5 wherein the pair of web 
guide rollers are positioned from the downstream pair 
of web driving rollers a distance that is between one 
third to one half the distance between the adjacent 
pairs of web driving rollers. 

7. The invention of claim 6 wherein the web guide 
rollers are rotated at a speed which is greater than the 
rotative speed of the web driving rollers. 

8. The invention of claim 7 wherein the web guide 
rollers are rotated a speed which is from one and one 
half to two times as great as the rotative speed of the 
web driving rollers. 

9. In a rack assembly having an upstream and a 
downstream end for moving a web of material, the 
combination of ' 

A. a pair of side plates arranged in spaced relation 
ship; 

B. a plurality of longitudinally spaced pairs of upper 
and lower web driving rollers rotatively carried by 
the side plates, 
1. said pairs of upper and lower web driving rollers 
being in tangential contact to form a web driving 
nip therebetween; 

C. means to rotate the pairs of upper and lower web 
driving rollers at a ?rst rotative speed; 

D. a pair of upper and lower web guide rollers posi 
tioned intermediate adjacent pairs of web driving 
rollers, 
1. said upper and lower web guide rollers being 
spaced apart to de?ne an open guide area of 
height greater than the thickness of the web, 

2. said web traveling through the open guide area 
and 

E. fan means associated with the rack assembly to 
create air turbulence about the web driving rollers 
and web guide rollers. 

* >l< * * * 


