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9 Claims, 

My invention relates to the art of printing by 
the photographic method and has particular re 
lation to a device for developing, washing and 
drying photographic prints such as blue prints, 
photostats, Wan Dyke prints and the like. 
In the art of printing by the photographic 

process it is customary to expose a sensitized 
film, upon which an original or positive print is 
Superposed, to light rays and thus alter the chem 
ical condition of the sensitized film according to 
the degree or amount of light which filters 
through the original and strikes the film. In 
order to carry out the chemical change to com 
pletion it is necessary to wash the sensitized film 
in certain Suitable chemical baths and to wash 
the chemical solution from the film. After the 
process has been completed the film is dried, in 
Commercial Work, by mechanical means such as 
heaters or blowers or both. 
This printing process is usually accomplished 

by means of a machine which utilizes a contin 
uous Strip of Sensitized film and which leads the 
Strip into the various baths and over a dryer. 
This process is quite satisfactory where the op 
erator has a large number of positive prints so 
that he may cover practically the entire sheet of 
Sensitized film and thus prevent wastage. How 
ever, if the operator has only a few positives to 
Work from he cannot cover the entire strip, and 
Since the strip in the machine is several feet long 
he may waste six to eight square feet of film in 
order to obtain one square foot of printed film. 

Furthermore, the printing devices of the prior 
art were not readily adaptable for washing and 
developing both blue-prints, Wan Dyke prints and 
photostatic copies or the like because different 
chemical baths were utilized and the process of 
changing the baths was long and laborious. 
I have conceived of a printing machine which 

obviates these difficulties and which will print 
individual strips or pieces of sensitized film, The 
machine is materially improved in structure and 
changing of the baths is readily and quickly ac 
Complished by means of motor-driven devices. 
Drying of the prints is accomplished by means 
of an improved device and a quicker and more 
satisfactory method of drying is utilized. 
A general object of my invention is to provide 

a device which will develop, print and dry indi 
vidual strips or pieces of film or paper. 
A more specific object of my invention is to 

provide means for carrying individual prints 
through the several baths of a developing ma 
chine and to dry the prints after they have passed 
through the baths, 

(C. 95-94) 
Another object of my invention is to provide 

an improved drying device for a printing ma 
Chine. 
A feature of my invention is that the machine 

may be used without structural change for the 
developing of a continuous strip of film as well 
as for developing individual prints. 
Another feature of my invention is the use of 

continuous belts of a character such that the 
chemical solution may readily contact the entire 
surface of the film during the developing proc 
ess and the substitution, during the drying proc 
ess, of still another type of belt suitable for con 
veying the washed film over a drying device. 
Other and further objects and features of my 

invention will be more apparent to those skilled 
in the art upon a consideration of the accom 
panying drawings and following specification, 
wherein is disclosed an examplary embodiment 
of the invention, with the understanding, how 
ever, that such changes may be made therein as 
fall within the scope of the appended claims 
without departing from the spirit of the inven 
tion. 

Referring to the drawings in which like figures 
indicate like parts through the several draw 
ingS: 

Figure 1 is a view partly in side elevation and 
partly in section showing the mechanism for car 
rying the films through the various baths and 
over the heating device. 

Figure 2 is a view in side elevation of the de 
vice and taken from the same position as Fig 
ure 1. 

Figure 3 is a view in side elevation of the de 
vice taken from the opposite position from that 
of Figures 1 and 2 and showing more particu 
larly the driving mechanism and the piping ulti 
lized to furnish and withdraw the solution from 
the various baths. 

Figure 4 is a view partly in side elevation and 
partly in section of another embodiment of my 
invention. 

Figure 5 is a front elevational view of the de 
vice shown in Figures 1, 2 and 3 showing the roll 
ers and belts utilized in receiving the films as 
they are fed by the operator, and 

Figure 6 is an elevational view of two rollers 
connected by a chain type of belt. 

Referring more particularly to Figure 1 there 
is shown at 10 generally a framework of angle 
iron or the like provided with suitable hori 
zontally-extending bars , 2, and 3 for Sup 
porting various parts of the device and with brac 
ing 4 to afford stiffness where necessary. The 
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framework is substantially rectangular both in 
elevation and in plan view. 
Three tanks 6, 7, and 8 are provided in 

adjacent relation within the upper portion of 
the framework and these tanks are Secured with 
in the supporting inclosure formed by the hori 
zontally-extending angle irons 9. The tanks 
need not be rigidly Secured to the angle irons 
but may rest upon the horizontally-extending 
flanges thereof so that they may move in ac 
cordance with the expansion and contraction of 
the piping utilized for carrying the solution to 
and from the tanks. 
The middle tank 7 is preferably utilized for 

holding the chemical solution while the two Out 
side tanks 6 and 8 are utilized for holding the 
water used in Washing the prints. It is neces 
sary to provide means for conducting Water into 
and away from the two outside tanks in order 
that an adequate Supply of clean, fresh Water is 
always available and to provide also means for 
carrying clean water to the middle tank 7 in 
Order to flush and clean it and carry aWay any 
residue of chemical solutions which may remain. 
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Means must be provided for carrying the used 
chemical Solution and the cleaning Water from 
the chemical tank to the drain. 
The function of carrying the water to the tanks 

is accomplished by means of a pipe 2 leading 
from the source of water supply (not shown) and 
upwardly to the tanks. Suitable fittings such 
as the T's 22, elbows 23, connections 24 and con 
duits 26 are employed for conducting the water 
to valves 27, 28 and 29 which are used to regul 
late and control the flow of water into the tanks. 
Suitable connections such as the nozzles 3 may 
be employed in tanks 6 and 8 so that the water 
which flows into the tanks will have consider 
able momentum in order to thoroughly flush 
the tanks. Since the water is added to the chem 
ical tank for the purpose of replacing the evap 
Orated water rather than for flushing the tank 
a small nozzle is not employed for the middle 
tank but a large conduit 32 conducts the water 
from the valve 28 to the tank. 

Drain pipes 33, which include suitable valves 
34, elbows 36, T's 37 and connections 38 conduct 
the water from the tanks to the drain pipe 39 in 
order that the water may be discharged into a 
Suitable drain (not shown) which is disposed 
adjacent to the machine. The control of this 
draining system is effected by means of valves 
34 and the water dr chemical may be held within 
the tanks or may be permitted to drain slowly 
from them in order to permit gradually replen 
ishing the Supply of solution with a clear, fresh 
solution, or the valves may be opened wide to 
permit the solution to drain rapidly from the 
tanks. 

In Order to prevent the water in the outside 
tanks from overflowing, as for instance if the 
valves 34 are entirely closed and the valves 27 
and 29 partly open in order to supply fresh water 
to the tanks, large overflow drain pipes 4 (see 
Figure 3) which include the various fittings such 
as T's 42 and elbows 43 are connected to the 
upper portion of the end walls of the tanks as by 
means of the fittings 44 and to the drain pipe 39. 

The chemical Solution is conducted to the tank 
7 by means of the supply line 46 (Figure 2) 

which enters the tank by means of the conduit 
connection 47 and is conducted out of the tank 
by means of a drain connection 48 and drain 
pipe 49. In a preferred design of the device two 
or more chemical storage tanks 5 and 52 are 
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disposed within the framework of the machine, 
near the base thereof, and a pump 53 is employed 
to pump the chemical from the Supply tanks to 
the tank f. Suitable piping 54 is employed for 
conducting the chemical Solution to the pump, 
and valves 55 are employed to Selectively control 
the flow of chemical from either of the tanks to 
the pump as desired. Other valves 56 and 57 
in the return or drain line selectively control the 
discharge of chemical solution from the upper 
tank 7 into the supply tanks 5 f or 52 respec 
tively. - 

In carrying the prints through the various 
baths and over the drying device any suitable 
belts may be employed, but with the printing 
device described I prefer to utilize an open belt 
such as bronze or copper chain, or a suitable 
woven metallic belt which will permit the vari 
Ous solutions to intimately contact the entire 
Surface of the films. I prefer to utilize cloth 
belts for carrying the prints over the drying de 
vice. The change from the link belt which car 
ries the prints through the solutions to the cloth 
belt utilized in carrying the prints over the drier 
must be accomplished without crumpling or in 
juring the prints. A feed table must be pro 
vided so that the prints may be disposed thereon 
and carried into the machine, and a tray is 
preferably provided to catch the prints as they 
come from the machine. 

I preferably utilize a number of suitably 
grooved rollers for carrying the chains and di 
recting them from One tank to the other and back 
to the feed table. These rollers and the chains 
are best illustrated in Figures 5 and 6. If de 
sired the chains may run flat or may be placed 
SO that they turn over one or more times as does 
chain 60 in Figure 6 in Order to facilitate con 
tact of the various Solutions with the films or 
prints. 
The system for conveying the prints through 

the machine is shown in Figure 1 and the par 
ticular construction of the belts and rollers is 
Shown in Figures 5 and 6. 

Referring now more particularly to Figure 1 a 
pair of forwardly extending brackets 6 are pro 
vided which are fastened as by means of bolts 62 
to the front wall of the printing device. A small 
roller 63 is mounted for rotation in the brackets 
and a large roller 64 is mounted for rotation at 
the outer ends of the brackets. 
Another large roller 66 is mounted for rotation 

Within the same horizontal plane as the roller 64. 
Large rollers 67, 68 and 69 are mounted for rota 
tion in the respective tanks 6, 7 and f 8. 
Other large rollers 7 and 72 are mounted for 

rotation on Suitable brackets Secured to hori 
Zontally-extending portions 3 of the frame 
Work O. 
Another large roller 74 is mounted for rotation 

on the vertically-extending portion of the frame 
work fo and at the rear thereof and is oppositely 
disposed to the roller 66. A small roller 76 is 
mounted on the vertically extending bracket 77 
on the angle iron Supports 2 and a small roller 
78 is mounted on another horizontally-extending 
bracket 79 on the front of the machine. The roll 
ers 63, 64, 66, 67, 7, 68,72, 69,74, 76 and 78 consti 
tute a complete Support for the chain belt 8 
which may thus paSS in Succession over the roll 
ers and back to the starting point so that a con 
tinuous belt may be utilized. 
A pair of oppositely-disposed rollers 82 and 83 

are provided at the top of the machine and an 
other link or chain belt 84 passes over these roll 
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2,060,286 
ers and successively over the rollers 82,66, 87, 7, 
68, 7.2, 69, 74 and 83 to form a continuous belt. It 
will be noted that if a print is laid on the feed 
table at 86, formed by the chain as it passes from 
the roller 64 to the roller 66, the print will be 
caught between the belts, 84 and 8 and will be 
conveyed successively over the rollers and through 
the successive tanks 6, 7 and 8. The prints are 
carried upwardly from the last tank 18 and over 
the roller 74 where they are released from the 
belt 84. 
At this point a cloth belt 8 is brought to bear 

on the print, as it passes over the roller 74, by 
means of a roller 88 which is mounted in close 
proximity to the roller 74. The cloth belt 87 
bears against the chain belt 8 and moves down 
wardly with it through a vertically-extended 
chamber 89. The vertically-extended chamber 
constitutes a heat stack which conducts heated 
gases away from the lower portion of the machine, 
which is utilized in drying the prints. As the 
prints are conducted downwardly through the 
heat stack 89, they pass over the roller 76 where 
the link belt 8 is carried away from the print. 
Another cloth belt 9 replaces the link belt at 

this point through the agency of a roller 92 dis 
posed just beneath the roller 76. The print is 
now Supported by means of two cloth belts or 
aprons 87 and 9 and is conveyed by them suc 
cessively over the roller 93 mounted for rotation 
on an intermediate horizontally-extending por 
tion of the framework 0, over a large open heat 
ing drum 94, over an intermediate roller 96 also 
mounted on the framework 0, and over a second 
heater drum 9. 
The belts 87 and 9 separate at this point as 

they roll over the adjacently disposed rollers 98 
and 99. The belt 87 passing downwardly over 
the roller 99, over the Small horizontally disposed 
rollers Of and 02, upwardly over the large roller 
03 which is disposed adjacent to the roller 93, 
and over the roller 88 to complete the circuit. 
The belt 93 passes upwardly over the roller 98, 

over the Small roller 04, which is dispcsed on the 
bracket 9 adjacent to the roller 78, back to the 
rear of the machine, and over the roller 92 to 
complete this circuit. 
A large tray 06 is secured to the front of the 

machine below the rollers 98 and 99 and as the 
prints are released they fall downwardly into this 
catch tray where they may accumulate until they 
are removed by the operator. 
The prints are dried through the agency of the 

heat - which passes upwardly from burner f08 
through the heat stack 89, and by passing over 
drums 94 and 97 which are heated by convection 
currents of heated air from the flames of a gas 
burner 08 which is supported by a bracket 07. 
A baffle extends the entire length of the burner 
08 and causes the convection currents arising 

from the burner to be directed outwardly over the 
heater drums. 
The machine is adapted to be selectively run 

by a motor f 2 or other driving unit preferably 
mounted on the underside of the central portion 
of the frame 0, through the agency of a reduc 
tion gearing 3, which drives the spur gear f4 
on the end of the shaft on which roller 93 is 
mounted, or it may be driven by means of a chain 

6 and suitable sprocket gear if leading from 
the continuous printer (not shown) utilized in 
making the negative print. 

If the machine is to be utilized for printing a 
continuous sheet Such as issues from the continu 
ous printer the strip of paper 8 from the printer 

is led over the table formed by the belt 84 (see 
Figure 3) and down Over the roller 82 and to the 
feed table 86 where it passes into the printing 
device. 
Small sprocket gears 9, f2 f, 22 and 23 are 

mounted respectively on the end of the shafts 
upon which the respective rollers 93, T4, 66 and 
98 are mounted and by reason of the fact that 
all these belts contact one or more of these rollers 
throughout a large part of their circumference, 
the remaining rollers of the machine may be eas 
ily driven by reason of frictional engagement of 
the belts. Sprocket gears 9, 2, 22 and 23 
are preferably driven by means of a chain 24 
which in turn is driven by a suitable train of 
Spur gears Or by means of Worm gearing and the 
like. 
Another embodiment of my invention is shown 

in Figure 4. This machine is intended to oper 
ate in Substantially the same way as the device 
just described, but is of simpler construction and 
employs to a greater extent the principle of Sub 
stituting belts one at a time so as to insure proper 
feeding and movement of the prints through the 
machine at all times, and to insure also that the 
various Solutions make complete contact at all 
points on the prints, 
The device shown in Figure 4 comprises a rec 

tangular frame foa having horizontally extend 
ing bracing portions a, 2d and 3a. Tanks 6a, 
fla and 8a are mounted upon the horizontally 
extending angle irons 2a in substantially the 
same manner as before. Rollers 26, 2, 28 
and 29 are mounted upon downwardly extend 
ing brackets 3f, which in turn are secured in a 
Suitable manner to the angle irons 3d. Other 
companion rollers 32, 33, 34 and 36 are also 
mounted upon the brackets 3 at a position ad 
jacent to and cooperating with the respective 
rollers 26, 27, 28 and 29. Large rollers 37, 
38 and 39 are mounted for rotation in the re 

spective tanks 6d, fla and 8a. 
A pair of large cooperating rollers 4 and 42 

are mounted upon the rear uprights of frame 
Oa at a position in substantially horizontal align 
ment with the Companion rollers 29 and 36. A 
large roller 43 is also mounted for rotation on 
the rear of the framework at a position below 
the roller f42. Two large rollers 44 and 46 
are mounted for rotation at the front of the 
machine and are in substantially horizontal 
alignment with the rollers 43 and 42 respec 
tively. A roller f47 is mounted just below the 
roller 43 at the rear of the machine and an 
other roller 48 is mounted for rotation within 
the framework of the machine at a position slight 
ly below the level of the roller 47. A companion 
roller 49 is mounted for rotation just below the 
roller 48 and slightly to the rear thereof. A 
pair of rollers 5 and 52 are mounted on the 
rear of the machine with the roller 5 in the 
same horizontal plane as the roller 49, and 
roller 52 at a position considerably below that 
of 5. A roller f53 is mounted on the front of 
the machine in a position in the same horizontal 
plane as that of roller 52, and a roller 54 is 
mounted inside of the front upright on the ma 
chine at a position somewhat below the level 
of the rollers 49 and 5. 
A large heater drum 56 is mounted for rota 

tion on the angle irons if a., and a burner pipe 
57, having openings therein to permit the es 

cape of gas into the drum in order that it may 
be burned, passes through the center of the drum. 
The drum is braced by means of bracing 58. 
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4. 
A scraper blade 59 is mounted just above the 
roller 54 with its lower edge resting against the 
drum 56. A tray for catching the prints is 
mounted upon the front of the machine at sub 
stantially the same level as the heater drum. 
An endless belt 82 passes successively over 

rollers 46, 32, 37, 33, 38, 34, 39, 38, 42, 
43 and 44 and back to roller 6. This belt 
may be of the usual narrow belt type such as 
shown in Figure 5, or may be a chain or the like 
such as shown in Figure 6, or may be a flat belt 
of canvas or similar material extending substan 
tially the whole length of the rollers. If a narrow 
belt such as the belt shown in Figures 5 and 6 is 
used, the rollers must be suitably grooved to re 
ceive the belts. In the present instance, a car 
was belt is preferably employed for the longer 
belts. 
A short endless belt f63, which preferably is of 

the narrow type such as shown in Figure 5, 
passes over the roller 26, down over the roller 
32, under the roller 37, and back to the roller 
26. 
In the same manner another belt 64 of the 

same type as the belt 63 passes from the roller 
37, over the roller f33, around the roller 27 and 
back to roller 37. 
Another belt 66 passes over the roller 27, down. 

over the roller 33, beneath the roller f38, and 
back to roller f 27. In the same manner other 
endless belts 67, 68 and 69 pass over the rollers 
38, 34, 28, 39, 36 and 29. An endless belt 

connects the rollers 29 and 4f. Another 
endless belt T2 passes over roller f4, rearwardly 
over the roller 42, beneath the roller f43, over 
the roller 48, beneath the roller 47, and back 
to roller 4. Another endless belt 73 passes 
over the rollers 5, f49, down on to the drum 55 
where it passes beneath the drum, up and over 
the roller 54, down beneath the roller 53, be 

stantially rectangular framework, a plurality of 
tanks mounted in the upper portion of the frame 

neath the roller 52, and back up over the roller 
5f. This latter belt is preferably of canvas as 

is also the belt f2. 
It may readily be understood that a print placed 

on the horizontal portion of the belt f62 between 
the rollers 46 and f32 will pass into the machine 
where it is engaged by the belt 63. The belts 
62 and 63 cooperate to carry the print down 

into the water in tray 6a where the belt 64 is 
substituted for the belt 63, thereby insuring 
complete contact of the water with the print. 

Belts 64 and 62 carry the print up out of the 
water and belt 66 is substituted for belt 64. The 
print is then carried down into the solution in 
tank 7a and then beneath the roller 38 and 
there the belt 67 is substituted for the belt f66 
thus insuring complete contact of the chemical 
with the print. The print is carried up out of 
the bath by means of the belts 67 and fS2. The 
belt 68 is substituted for belt 67 and the print 
is carried into the solution in tank 8a. The belt 
69 is substituted for the belt 68, again insuring 

complete contact of the water with the print, and 
the print is carried up over the rollers f36 and 
42. The belt 12 is substituted for the belt 7 f. 
and the print is carried downwardly beneath the 
roller 43 and over the roller f48. The print 
leaves the belt 62 by reason of its own weight, 
and because it adheres to the belt 72, and rolls 
over the roller f48. The print will not follow the 
roller 48 and belt T2 beyond the vertical be 
cause of its weight and therefore drops down 
until it strikes the drurin 56. The print is then 
engaged by the belt 73, after it passes Over the 
roller 49, and is carried between the belt and the 
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surface of the drum, around the drun to the 
roller 54. The heat generated by the burner T 
heats the drum and the surface of the drum dried 
the print by the time it reaches the roller 4. 
At that position the blade takes the print 
from the surface of the roller and throws it out 
wardly to a position where it falls into the tray . 

It may readily be understood that by reason of 
the open belt construction employed for carrying 
the film or prints through the various tanks the 
chemical solution and the water make intimate 
contact with the surface of the films. The heater 
rollers and other rollers within the lower portion 
Of the machine and the belt itself serve to dry the 
print quickly. Almost any size print will pass 
through the machine just so the longest dimen 
sion is not less than the distance between ada 
cent chains. The machine may be readily and 
quickly adapted for use with a continuous strip 
of film and, on the other hand, may be used to 
print only one Small print at a time without waste 
and Without any undue expenditure of time and 
labor. The machine is simple and inexpensive to 
build, install and maintain. The prints are posi 
tively engaged by the belt at all times, and do 
not need a water spray or the like for conducting 
then from one of the belts to another. The water 
and chemical Supply for the tanks is readily con 
trolled and different chemical solutions may be 
selectively introduced into the printing tank. 

It is apparent that my invention is susceptible 
to a wide variation in construction and may be 
used for a variety of purposes. Although I have 
Snown several specific embodiments of my inven 
tion I do not wish to be limited thereto. Wide 
variations and modifications may be made with 
out departing from the spirit and scope of my in 
vention as set forth in the appended claims. 

I claim as my invention: 
1. In a device of the character described a sub 

work, rollers on the front of and inside the frame 
Work, other rollers within the tanks, a belt pass 
ing from the roller outside the framework and 
Over the rollers inside the framework and into and 
Out of Successive tanks, other companion rollers 
for the first named rollers and companion belts 
for the first named belt. 

2. A machine of the character described in 
cluding framework having several tanks mounted 
in the upper portion thereof, rollers mounted on 
the front of the framework, other rollers mounted 
Within the framework and in the tanks, still other 
rollers mounted on the rear of the framework, a 
belt extending horizontally from one of the rollers 
On the front of the machine to the rollers within 
the machine to constitute a feed table for the 
prints, belts for conveying the prints into and 
Out of successive tanks, some of the latter belts 
being connected to lead out over the rollers at the 
rear of the machine and downwardly and into 
the lower portion of the framework. 

3. In a device of the character described a 
framework, a plurality of tanks disposed in side 
by side relation within the upper portion of the 
framework, conduits below the tanks for conduct 
ing solutions to and from the tanks, a drying de 
Vice mounted within the framework below the 
tanks, and conduits and means for carrying prints 
through the successive tanks and down over the 
drying device, 

4. In a device of the character described, a 
framework, a plurality of tanks mounted within 
the upper portion of the framework, a dryer 
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mounted within the framework below the tanks, 
a heater stack at the rear of the machine to con 
duct the gases away from the dryer, and means 
for conveying prints through the successive tanks 
down through the heat stack and over the drying 
device. 

5. In a device of the character described a 
framework, a plurality of tanks mounted within 
the upper portion of the framework, a dryer 
mounted within the framework below the tanks, 
a heat stack at the rear of the framework for 
conducting the gases from the dryer, a feed table 
at the front of the machine, a catch tray at the 
front of the machine below the feed table, and 
belt means for conveying prints through the Suc 
cessive tanks down through the heat stack, 
through the dryer, and into the catch tray. 

6. In a device of the character described, a 
framework, tanks mounted within the upper por 
tion of the framework, a dryer mounted within 
the framework at an intermediate position, and 
supply tanks and a pump mounted within the 
lower portion of the framework. 

7. In a device of the character described, an 
open framework, tanks mounted within the up 
per portion of the framework, dryer rollers 
mounted within an intermediate portion of the 
framework, the intermediate portion being en 
closed, a heat stack leading upward from the en 
closed portion and at the rear of the machine, 
and means for conveying prints through the Suc 
Cessive tanks down through the heat stack 
through the dryer, and for discharging the 
prints from the dryer. 

5 
8. In a device of the class described, a series of 

tanks, and means for receiving prints and con 
veying them into and out of the tanks in suc 
cession comprising rollers so disposed and an 
open belt so trained over the rollers as to form 
a horizontally extending table for receiving the 
prints and means for carrying them into and out 
of the tanks, and a second belt and rollers So dis 
posed and arranged as to be superposed on the 
first belt after the prints leave the table and to 
hold the prints in place on the first named belt 
as it passes through the tanks. 

9. In a device of the class described, a Series 
of tanks, and means for receiving prints and 
conveying them into and out of the tanks in suc 
cession comprising rollers So disposed and an 
open belt so trained over the rollers as to form a 
horizontally extending table for receiving the 
prints and means for carrying them into and Out 
of the tanks, and a second belt and rollers so dis 
posed and arranged as to be Superposed on the 
first belt after the prints leave the table and to 
hold the prints in place on the first named belt 
as it passes through the tanks, and the second 
belt being arranged to leave the first belt, and a 
third belt and rollers trained to be superposed on 
the first belt to carry the prints downwardly 
through a heat stack, and rollers and a fourth 
belt so trained as to be substituted for the first 
belt, and drier drum and rollers for carrying the 
prints over drier means. 
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