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This invention relates to photography, and 
more particularly to a method and apparatus 
for ?attening prints. One object of my in 
vention is to provide a method of treating 
photographic prints, particularly glossy 
photographic prints, so that they can be made 
to lie flat without manual operations. An 
other object of my invention is to provide a 
method of ?attening prints which does not in 
any way injure the prints and which will 
render them permanently ?at. Another ob 
ject of my invention is to provide a machine 
through which the prints may be passed to 
?atten them. Still another object of my in 
vention is to provide a machine with a. con 
veyor by which the print is ?rst carried past 
a steam chamber and then is passed about a 
roller which ?exes the print while in a 
steamed condition. Other objects will ap 
pear from the following speci?cation, the 
novel features being particularly pointed out 
in the claims at the end thereof. 

Considerable di?iculty has arisen in the 
photographic business in that after prints are 
made there is a tendency for the print to- curl, 
usually with the emulsion innermost. This 
is probably due to the fact that the support, 
whet-her it be paper or a cellulosic support, 
shrinks and expands under the effect of mois 
ture to a different extent than does the light 
sensitive emulsion coated side. This emul 
sion coating is usually prepared with a gela 
tine carrier. When the prints have been 
developed, ?xed and washed in the various 
?uid treatment baths, the paper or other 
base has a chance to expand and contract a 
number of times, as does also the emulsion 
coated side. 

Since the amount of moisture which the 
two parts of the print, that is, the base .and 
the sensitive coating, may receive is different, 
there is normally a stretching action in one 
part which is greater than that of the other 
part. This results in a print which buckles 
or curls and usually the emulsion coated side 
expands less and is, therefore, curved in a 
concave direction. It is to overcome these 
difliculties that the present invention is par 
ticularly directed. . 

Corning now to the drawings wherein like 

Serial No. 428,639. 

reference characters 
throughout 
Figure 1 is a side elevation of a machine 

constructed in accordance with and embody 
ing a preferred form of my invention. 
Figure 2 is a similar side elevation but 

taken from the opposite side of the machine 
with the conveyor in a raised position. 
Figure 3 is a fragmentary view, partially 

in section, through the machine shown in F ig 
ure 1. 

Figure 4 is a top plan view of the machine 
shown in Figure 1, with certain parts being 
removed for the sake of clearness. 
Figure 5 is an enlarged detail View, par 

tially in section, showing a small portion of a 
print conveyor and a print ?exing roller. 
And, Figure '6 is an enlarged fragmentary 

view of a switch which may be operated by a 
portion of the conveyor frame. 
This machine preferably consists of a base 

1 from Which legs 2 extend upwardly, these 
legs being connected by a frame 3 which is 
substantially rectangular in shape. To the 
frame 3 there is hinged upon the shaft 4 a 
second frame 5, as is best shown in Figure 3. 
This frame carries a. belt conveyor 6 which 
passes over a series of rollers 7, 8, 9 and 10. 

Rollers 7 and 10 are ?xedly mounted with 
respect to the frame 5 although, of course, 
they are moved when the frame 5 is swung 
about its pivot. 

Rolls 8 and 9 can be moved relative to the 
frame 5. Referring particularly to Figure 
4 it can be seen that the roll 8 is carried by a 
pair of arms 11 which, by means of the 
springs 12 are normally turned about a shaft 
13 in the direction shown by the. arrow in 
Figure 3, the ends is of the springs 12 engag 

denote like parts 

ing the pins 15 of the arms 11. This roller "' 
merely serves as a tensioning device to al 
ways exert an equal pressure upon the con 
veyor belt 6. 
In the center of the shaft 13 there is an 

adjustable nut 16 which can be used to vary 
the tension on both of the springs 12. This 
is merely for an initial setting since after 
the tension on the springs has once been ad 
justed correctly it does not need further 1 
adjustment. 
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The roller 10 is mounted to turn freely 
upon a shaft 4 which extends through the 
inside of roller 10, as indicated in Figure 4 
in dotted lines. Upon this shaft 4 there are 
mounted a pair of side arms 16 and 17, the 
latter being provided with an extension 18 
which serves as a handle as best shown in 
Figure 1. 
This handle can move about the shaft 4 

and‘ can be held in an adjusted position by 
means of a set screw 19 which passes through 
an arcuate slot 20 in the plate 21, this plate 
being permanently af?xed in a suitable man 
ner to the frame 5. 
By altering the position of the handle 18, 

the position of roller 9 can be altered in such 
a way that the belt is drawn more tightly 
or less tightly about the roller 10 an the 
angle to which the belt contacts with the 
roller 10 can be varied. 

In order to drive the belt, the following 
mechanism is used: Roller 9 carries affixed 
to the end thereof a gear 22, gear 22 meshing 
with a pinion 23 permanently a?ixed to the 
shaft 4. . 
The shaft 4 extends through a bearing 24 

on the frame 5 and through a second bearing 
25 which forms a part of the upper frame 3. 
A pulley 26 is affixed to the outer end of the 
shaft 4 and this pulley, as best indicated in 
Figure 2, is driven in the following manner: 
A belt 27 connects pulley 26 with a small 

pulley 28 which, in turn, is fastened to move 
with a large pulley 29. Pulley 29 is connect 
ed by means of a belt 30 with a pulley 31 car 
ried on a motor shaft 32, the motor 33 being 
preferably mounted upon springs 35 to elim 
inate noise and vibration as far as possible. 
The motor may be operated through a du 

plex wire 35 which leads from a line to the 
motor through a switch 36. 
As best shown in the detail Figure 6, the 

switch 36 is provided with a spring pressed 
contact making member 37 of a well known 
variety in which when the contact member 
is pressed downra circuit is made and when 
it springs up into the position shown in full. 
lines in Figure 6, this contact is broken. 
Portions of the relatively stationary frame 
3 and the relatively movable frame 5 are 
shown in Figure 6. When the frame 5 is 
moved away from its operating position, 
that is to say, when the frame 5 is swung up 
toward the position shown in Figure 2 the 
circuit is broken since the bottom of the 
frame member 5 no longer contacts with the 
spring pressed plunger 37. As soon, how 
ever, as the frame 5 is swung down into an 
operative position, the frame strikes the 
plunger 37 and makes the circuit, causing 
the motor to run and causing the belt 6 to 
move through the chain of pulleys and belts 
above described.‘ 
As best shown in Figures 3 and 5, inor 
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der to hold a print P against the conveyor 
belt 6, a plurality of wires 38 are stretched 
between two relatively ?xed rods, 39 and 
40. The ends of the wires are turned‘ 
around these rods and attached to screws 41 
and 42 in the rods. 
The belt 6 moves whereas the wires remain 

stationary, but as the surface of the print 
contacts with the conveyor belt and only a 
very small surface of the print contacts with 
the stationary wires, the prints are moved. 

There is a table 43 supported by the main 
frame 3 of the machine. This table fur 
nishes a place from which prints are moved 
toward the conveyor. A print is directed 
between the opening 44 just beneath roller 
7 and just above the rod 39. 
A print is then caught by the moving belt 

6 andmoved to what I call a steam chamber 
45 and from this chamber they pass above 
the rod 40 and about the roller 10. The 
prints, are ?exed by the ‘belt pressing them 
upon the roller 10 and they face from this 
roller in a ,?attened'condition. 

, The steam chamber 45 is that part of the 
machine which lies between the lower side 
of the belt 6 and the upper side of the hot 
water pan 46. This pan is equipped with a 
?ange 47 which rests on the rails 48 carried 
by the legs 2 of the machine. 

In order‘ to steam the prints, water is 
placed in the pan 46 and this water is kept 
at the proper temperature by means of any 
standard type heating unit here shown as 
an electric heating element 49 which may be 
connected witha circuit by means of a du 
plex wire 50, there preferably being a switch 
51 as shown in Figure 1 to control the circuit. 

I prefer to heat the water until a small 
amount of steam passes up into the chamber 
45. I have found that it is not necessary 
to have the water boiling to any considerable 
extent as good results can be obtained from 
vapor arising from the water without any 
considerable quantity of steam. 

I have found out that by steaming the back 
of the print, that is, the support or paper side 
of the print and while the print is in a 
steamed condition by rolling or ?exing the 
print about some object such as a roller that 
the prints will ?atten out and will remain 
?at thereafter. Just what the action of the 
steam on the print is I am not certain, but 7 
I am advancing the following reasons which 
appear to me to be correct. » V 

vI believe that when the usual paper back 
of a print is steamedit softens the emulsion 
as well as the paper to a certain extent. 
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When a paper back of a print is submitted 7 - 
to steam it does not become damp but ‘just 
becomes soft. Ordinarily when an emulsion 
surfaced print, particularly a glossy emul 
sion surfaced print becomes dry, the 
emulsion is quite brittle and if it is bent about 
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a roller or ruler for ?attening it will crack 
and thus be spoiled. 
However, if the paper on the back of the 

print is steamed ?rst the emulsion surface, 
although not directly submitted to steam it 
self, becomes softened to such an extent that 
it may stretch. When the print is ?exed the 
emulsion surface is stretched to a greater 
extent than is the paper base and the emul 
sion surface seems to retain this stretched 
action so that it will not thereafter cause 
the print to curl. 

I believe that the reason why photographic 
prints curl when they are dried. in the ?rst in 
stance is that the emulsion has not stretched 
sufficiently to compensate for the shrinkage 
of the paper after that has stretched by be 
ing submitted to the various ?uid treatment 
operations, but whether or not this theory is 
correct, by the method I have just described 
which can be conveniently accomplished by 
means of the machine which I have also above 
described, produces prints which lie perma~ 
nently ?at after they have once been treated 
by the steaming and ?exing method. 
The operation of my machine is as fol 

lows. An operator places a stack of prints 
to be ?attened upon the shelf 43 and directs 
them, one at a time, into the opening 44. 
From this position they will be moved by 

the moving belt 6 across the steam chamber 
45 and from the steam chamber 45 they are 
moved about the roller 10 by which they are 
?exed according to the amount of the belt 6 
which lies in contact with the roller 4. 
As this contact can be changed by moving 

the handle 18 and adjusting the set screw 19, 
the degree of ?exing can, if necessary, be 
nicely adjusted. ' 

I have found, however, that the amount of 
?exing is not particularly critical because 
the print is in a softened condition and seems 
to readily take a set in-a ?at position after 
being steamed and ?exed. 

It should, of course, be understood that the 
prints which are introduced into this ?atten~ 
ing machine are made in the usual way and 
dried in the usual way, that is to say, a print 
may be dried on stretchers or they may be 
dried upon ferrotype plates or on the drum 
drying machines such as are on the market. 

I have found out that where prints are 
dried on a drum dryer, they are considerably 
easier to ?atten than those which are dried 
by other usual methods. For instance, I 
have successfully ?attened prints from a 
drum dryer by merely passing them over the 
steam bath without ?exing them about a 
roller 10. While this ?attens the prints en 
tirely satisfactorily, if the prints are dried 
by some of the other methods it seems pref 
erable to ?ex the prints at the end of the 
steam operation to make sure that the emul_ 
sion has stretched a su?icient distance to per 
mit the print to thereafter lie ?at. 

3 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent is: 

1. A print ?attening machine including a 
steam chamber, a conveyor for moving prints 
over the steam chamber, means for holding 
prints against the conveyor and exposing a 
face of the prints to the steam. ' 

2. A print ?attening machine including 
a steam chamber, a conveyor for moving 
prints over the steam chamber, means for 
holding prints against the conveyor and ex 
posing a face of the prints to the steam, said 
means exposing one surface of the print to 
the steam, said conveyor being adapted to 
protect the other surface of the print from 
steam. 

3. A print ?attening machine including a 
steam chamber, a conveyor for moving prints 
over the steam chamber, means for holding 
prints against the conveyor and means in 
cluding the conveyor for ?exing the print. 

4. A print ?attening machine including a 
steam chamber, a conveyor for moving prints 
over the steam chamber, means for holding 
prints against the conveyor and means in 
cluding the conveyor for ?exing the print, 
said means being so located with respect to 
the steam chamber that prints in a steamed 
condition may be ?exed. 

5. A print ?attening machine including a 
steam chamber, a conveyor for moving prints 
over the steam chamber, means for holding 
prints against the conveyor including a plu 
rality of spaced wires through which steam 
may pass to one face of a print moved by 
the conveyor. 

6. A print ?attening machine including a 
steam chamber, a conveyor for moving a 
print over the steam chamber, a print ?ex 
ing roller, said conveyor passing partially 
around said roller whereby prints may be 
?exed While in a steamed condition. 

7. A print ?attening machine including a 
steam chamber, and endless conveyor for 
moving a print over the steam chamber, a 
print ?exing roller against which said end 
less conveyor contacts, and means for nor 
mally exerting a substantially ?xed pressure 
upon said endless conveyor whereby a 
steamed print may be bent about the print 
?exing roller. ‘ 

Signed at Rochester, New York this 12th 
day of February, 1930. 

ROY S. HOPKINS. 
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