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3,243,579 
THERMAL DEVELOPER 

Victor C. Sussin, Chicago, 11]., assignor to The Frederick 
Post (30., Chicago, 111., a corporation of Illinois‘ 

Filed Aug. 1, 1963, Ser. No. 299,260 
12 Claims. (Cl. 219-469) 

The present invention relates to apparatus having a 
heat controlled temperature surface useful for contact 
with material responsive to heat. In particular, it relates 
to the development of latent images by heat in the repro 
ducing art, such as those for diazotypes. 
The apparatus may take the form of a planar platen 

or a rotary platen or cylinder in a machine to receive a 
fed sheet to be developed thermally and to discharge the 

' developed sheet. 

Such developing operations require temperatures with~v 
in a predetermined range over the contacted surface of 
the heated platen or cylinder. 
The present invention provides a thermostatically con 

15 

trolled electrically heated means in which the said means ' 
is a thermally responsive actuator for thermostatically 
controlling its own temperature. 

It is the general object of the invention to provide 
means to be maintained at a temperature within a con 
trolled range by electrically powered heat, which means 
has an appreciable coe?icient of thermal expansion, 
whereby dimensional change in said means is utilized to 
actuate an electrical switch controlling the delivery of 
the electrical power. 

It is a particular object of the invention to provide a 
rotatable hollow cylinder as such means which is heated 
electrically from within, of which the change in axial 
dimension is utilized to operate a heat-controlling switch. 

Various other and ancillary objects and advantages of 
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the invention will appear from the following description ‘ 
and explanation of the invention in connection with the 
accompanying drawings, in which: 
FIG. 1 is a plan View of a planar heated platen. 
FIG. 2 is a front elevation of the platen of FIG. 1, 

showing one form of the electrical connections using a 
low-voltage control circuit. 
FIG. 2a is a modi?ed circuit wherein the thermally 

controlled switch is in the heating circuit. 
FIGS. 3 to 9 show a rotary cylindrical embodiment of 

the apparatus. 
FIG. 3 is a front elevation of a complete apparatus. 
FIG. 4 is a front elevation of a clamping guiding 

means as it is shown and positioned in FIG. 3. 
FIG. 5 shows the structure of the heated cylinder and 

its mounting, partly in cross-section, and in a vertical 
plane through the axis. 

FIG. 6 is a vertical cross-section on line 6—6 of 
FIG. 3. 

FIG. 7 is a vertical cross-section taken on line 7——7 
of FIG. 4. 

FIG. 8 is a side view of the right-hand end of FIG. 5. 
FIG. 9 is a cross-section taken on the inclined line 

9-—9 of FIG. 8, showing the adjustment for thermal 
control. 
A planar platen form of the apparatus is shown in 

FIGS. 1 and 2, the principles of which can be variously 
incorporated in other forms as illustrated hereinbelow. 
FIG. 1 is a plan view of a platen to be heated with an 
arm extending from it. 

FIG. 2 shows a ?xed base or framework 10 about 
which is a hot platen 12 heated by electrical heating 
means 14 on its underside 12’. Plate 12 is raised above 
the base 10 to which it is secured by a ?xed riser plate 
16. For illustrative purposes the plate 12 is shown with 
out other support because the plate 10 has an appreciable 
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coe?icient of thermal expansion causing its free right 
hand edge 18 to move toward and away from the mounted 
left-hand edge 20 as the temperature changes. This 
movement is used to operate a switch by opening it when 
the plate is extended to a limit corresponding to a pre 
determined temperature, and by closing it when the plate 
cools to a predetermined temperature. In small units re 
quiring relatively low wattage for the heating element the 
control switch may be placed in series with the heating 
element. In larger units requiring relatively higher watt 
age the control switch is in a low-voltage circuit contain 
ing a relay switch for the heating element. 
As shown in FIG. 2, a switch ‘22 has contacts 22a and 

22b in a low-voltage circuit including transformer sec 
ondary coil 23 and relay coil 24. The heating means 14 
is connected to power source 26 through a master switch 
26st and relay-operated switch 27. Power source 26 is 
also connected through switch 26b to the primary coil 28 
for the secondary coil 23. The switch contact 22b is ad 
justably ?xed relative to the ?xed edge 20 of the plate 
12. The contact 22a is moved by the plate edge 18, being 
suitably carried thereby, as on arm 30 projecting from 
the plate 12. The adjustable ?xation of contact 22'’ pre 
determines the temperature range controlled by the 
thermostat which comprises the plate 12 and the switch 22. 
Were the contact 22*‘ mounted to the base 10 in the 

vicinity of the plate edge 18, and were the base 10 by its 
location and character thermally expanded as a result of 
heat radiated to it, the results would be variable. To 
avoid such variation, the contact 22b is adjustably ?xed 
by a remote mounting substantially at the ?xed edge 20 
of plate 12. This is accomplished by a length of metal 
such as bar 32 having a coe?‘icient of thermal expansion 
which is substantially zero in the temperature range to 
which it is subjected in the apparatus. A suitable metal 
is an iron nickel alloy having 36% nickel. This alloy 
is substantially constant in length at temperatures from 
0 to 375° F. The bar 32 is mounted at one end in the 
riser plate 16, with its other end 33 free. The contact 
22b is adjustably positioned on the bar 32 by means in 
dicated diagrammatically by the numeral 34. 

FIG. 2a shows a modi?cation of the electrical con 
nections illustrated in FIG. 2. Parts carried over from 
FIG. 2 bear the same numerals. The heating element 14 
is connected in series with the switch 22 at its ?xed con 
tacts 22b. Across the switch 22 there is a capacitor 22' 
to prevent voltage surges damaging the switch 22. One 
terminal of the power line 26' is connected through a 
master switch 261 to the heating element 14 and the other 
terminal of the power line 26’ is connected to the mov 
able contact 22a of switch 22. 
A hot plate such as shown in FIGS. 1, 2 and 2a may be 

employed by placing thereon under a suitable presser a 
sheet of light-printed diazotype paper, herein referred to 
as a print, which is subject to action of heat to develop 
the image. 
For commercial use a heated rotary platen or cylinder 

is provided for contact with thermally developable prints. 
For effecting such contact a stationary guiding or slip 
sheet is provided compelling a print to contact and fol 
low the rotating cylinder. Resilient pressing means urges 
the guiding sheet onto the cylinder. The guiding sheet 
preferably spans a major portion of the periphery of the 
cylinder, leaving an open arcuate portion for feeding in 
the print and for discharging the print which is moved 
with and by the cylinder slidingly past the guiding sheet. 
In the said open arcuate portion pick-01f means for the 
print is located to separate it from the cylinder. 
The resilient means is in the form of a layer of resilient 

foam carried by stationary means holding its opposite 
edges so as to urge the span between them toward the 



3,243,579 
3 

cylinder. Preferably, it is part of a cylindrically curved 
arcuate clamp of laminated construction, including the 
guiding sheet at the interior and a layer of the resilient ma 
terial pressing against the guiding sheet for urging the 
guiding sheet toward the cylinder with or without an 
intervening print or work sheet moving with and around 
the cylinder. To effect movement of the print, the fric 
tion between the print and guiding slip sheet is less than 
the friction between the print and the heated cylinder. 
A sheet of polymeric ?lm, such as polytetra?uoroethylene, 
offers such slight friction. Only the ?rst-encountered end 
of the guiding sheet is secured, the other ‘being free and 
extending in the direction of rotation of the cylinder, 
thus to prevent possible wrinkling. The slight friction be 
tween the cylinder, or the print, and the guiding sheet 
keeps the guiding sheet taut. 
The heated rotary cylinder may vary widely in con 

struction. It has a continuous unobstructed cylindrical 
periphery to contact the print and switch-controlled power 
means to heat it. The cylinder is metallic with a useful 
coefficient of expansion, and is preferably a hollow 
cylinder to minimize heat capacity and to accelerate heat 
control. The heating means is within the hollow cylinder. 
In one form, it may be an electrically resistant coating 
over all or substantially all of the geometrically elemental 
regions of the cylinder. It may be a heat-lamp within 
the cylinder, such as an infra-red lamp. However, the 
preferred heating means is a winding of electrical resist 
ance wire as described hereinafter. The expansion and 
contraction of the cylinder controls the heating current. 

In FIG. 3 a front view of the apparatus shows a hori 
zontal supporting framework or base 40 carrying vertical 
side plates 41 and 42. A smooth hollow steel cylinder 43 
is suitably mounted in the side plates for rotation. One 
end of the cylinder has a driven gear 44 for driving gear 
45 (FIG. 5) on shaft 46 which is suitably driven by means 
not shown. 
The cylinder 43 is a hollow shell slipped over and in 

contact with a separate inner core having external elec 
tric windings for generating heat. The inner core com 
prises inner-most a hollow steel cylinder 48 with perfora 
tions 48' to minimize its heat capacity (see FIG. 5). 
Over cylinder 48 is a layer 49 of glass ?ber cloth for in 
sulation. Over the insulation is a winding of resistance 
wire 50. Because of greater heat loss at the ends of the 
rotary members, due to mountings and greater exposure, 
the windings are closer together at the ends, as shown, 
thus leading to more uniform temperature over the en 
tire length of the outer cylinder 43. Over the windings 50 
is a layer of insulating ceramic cement 51, offering a 
low-friction face. The outside diameter of said face is 
such as to ?t snugly within the hollow cylinder 43 which 
is slipped over it. The resulting low-friction interface 
permits any relative sliding due to different expansions in 
use. 
To mount the cylinder 43, only one end is ?xed relative 

to the base 40, and the other or control end is axially 
movable by thermal change, relative to the base and to 
the ?xed end. Consequently, a sliding bearing is pro 
vided at the control end. 
The inner perforated cylinder 48 has within its ends 

circular closure discs of insulating material, designated 
53 at the ?xed end and 54 at the control end, each with 
open areas 55 (FIGS. 5 and 6) for ventilation. These 
discs are secured to the perforated cylinder by screws, 
respectively, 53' and 54’. The closure discs have pro 
jecting metallic axles respectively designated 53a and 
54a which function as terminals for the winding 50. 
Spring contact members 53‘0 and 54b, ?xedly carried by 
andinsulated from the base 40, maintain electrical con 
tact with pointed end of the axles 53a and 54a. 
The outer cylinder 43 also has end closures which pro 

vide large hollow axles for suitable bearings. At the 
?xed end an annular closure is formed by the driven gear 
44, which has an inner peripheral coaxial ring-?ange 56 
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4 
between the ends of cylinders 43 and 48, which cylinders 
are secured to said ?ange by screws 56.’. Gear 44. has a 
smaller coaxial ring-form ?ange 57 as its axle in bearing 
58 having bronze bushing 58’. Bearing 58 is removably 
mounted in side plate 41 and its bronze bushing 58' pro 
vides a lateral bearing interface 58" between its vertical 
side and the side wall of gear 44. A ring 59 ?ts over 
the axle ?ange 57 to provide a lateral bearing interface 
59’ between it and the side wall of the bearing 58. A 
spring clip 60 in a recess in axle ?ange 57 positions ring 
59 against the bearing 58, thus ?xing the end of the 
cylinder 43 to the side wall 41. 

At the control end a closure disc 61 is provided ‘for the 
end of cylinder 43 which end projects beyond the inner 
cylinder 48. Closure disc 61 has a coaxial ring-?ange 62 
?tting into cylinder 43 and secured to it by screws 62'. 
It has an external large coaxial ring-?ange 63 hearing 
slidingly in bearing 64 having a bronze bushing 64’, the 
bearing 64 being- mounted in vertical side plate 42. The 
inner face of the ?ange 62 provides a space 621 between 
it and the end of the inner cylinder 48 and its coverings 
to accommodate relative axial movement of the cylinders 
43 and 48. 
Means is provided for controlling the power to heat the 

cylinder 43, such as that shown in FIGS. 4, 5, 8 and 9. 
The means includes a lever to magnify the movement of 
the cylinder 43. An inclined arm 70 is pivoted to the 
framework at 71 (see FIGS. 8 and 9) for horizontal 
movement. It has a recess 72 therein in which is located 
a button 73. A movable contact strip of metal 74 over 
lies the recess and button and is secured at one end to the 
arm 70 as shown at 75. The arm lies against the face 
63’ of the axial ?ange 63 of cylinder 43. The end of 
arm 70 has a forked recess 70’ through which freely 
passes an adjusting screw 76 threaded into side plate 42. 
Screw 76 has a head 76' between which and arm 70 is a 
compression spring 77. Side plate 42 has an opening 42’ 
through which freely passes a screw 78 threaded in arm 
70 and, therefore, moved by and with arm 70. The end 
78’ of screw 78 is connected to a suitable micro-switch 
(not shown in detail) in switch-unit 79 of which the ?xed 
portion is effectively secured and positioned by said non 
expansible arm 80, thus to provide a switch contact ?xed 
relative to the ?xed end of cylinder 43. Preferably, said 
switch is functionally comparable to the switch 27 in 
FIG. 2, which operates a relay and relay-switch to control 
the power to the heating means. Detail of wiring is 
omitted. 

Pick-off means is provided as a spring-pressed blade 
81 urged against the cylinder 43 (FIG. 8). It is ?xed 
in a longitudinal holder 82 pivoted in the side plates by 
coaxial pins 83. Spring means is provided to regulate 
the pressure of blade 81 on cylinder 43. Associated with 
the holder 62 is a disk 83' having arm 83" which is 
pressed by pin 84 mounted within adjusting screw 84' 
against internal spring 84" (FIG. 8). 
To provide a guided path for a paper print or like work 

sheet to pass around cylinder 43, stationary guiding means 
is provided as shown in FIG. 7. Its function is to pro 
vide a slip surface to press the work sheet against cylin 
der 43 during its passage around the roll. To this end 
a sheet of low-friction material such as ?exible polytetra 
?uoroethylene 85 is mounted with a stationary edge 86 
in the vicinity of the cylinder so as to extend freely in 
the direction of rotation. Resilient cushioning means 87 
has an edge 88 ?xed with said edge 86. The cushioning 
means 87 has an edge 88 ?xed with said edge 86. The 
cushioning means has its opposite parallel edge 89 ?xed 
so that the extent of the cushioning means presses the 
slip sheet 85 onto the cylinder 43. Rigid means is pro 
vided for securing the edges of the cushioning means. 
Preferably, it is in the form of a cylindrically arcuate shell 
90 to the exterior greater than 180°, and made of springy 
metal so as to fuction like a clamp over cylinder 43. 
FIG. 7 shows the arcuate shell 90 with said resilient cush 
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ioning foam 87 lining it and turned over the edges of the 
shell 90 to‘ the exterior, to which it is clamped. The 
slip sheet 85 at its ?xed end 86 also is turned over the 
turned-over ‘foam sheet and reversed over a metal strip 
91. Over the resulting tail end of the slip sheet is placed 
a clamping strip 91’ which is secured by screws 92 enter 
ing shell 90. At the opposite edge of the shell 90, the 
slip sheet 85 has a freely extending edge 85' terminating 
beyond the foam edge 89, which latter is turned over the 
edge of shell 90 and secured by metal strip 94 held by 
screw 95 entering the shell. The shell 90 has at each 
end angle brackets 96 (FIG, 4) providing a downwardly 
extending web 97 which carries a pin 98 paralleling the 
axis to enter a recess 99 (FIGS. 6 and 8) in each of the 
side plates 41 and 42 thus to hold the shell 90 stationary. 
‘The cylinder 43 with its bearings and the guiding means 

of FIG. 6, later described, are readily removed as a unit 
upwardly‘from the side plates 41 and 42. The structure 
is the same at both ends, and is, therefore, described with 
respect to side plate 42 as shown in FIG. 8. Plate 42 has 
a rectangular recess open at the top de?ned by lines 101, 
102 and 103, and a ?aring opening above it de?ned by 
lines 104 and 105. The bearing 64 is circular and of di 
ameter greater than the distance between the lines 101 
and 103. Portions of the periphery are grooved so as 
to receive edges of the side plate de?ned ‘by the lines 101, 
102 and 103, the edge 102 being shown in FIG. 5. 

Opposite the groove for the edge 102 the bearing is 
also grooved for receipt of a locking bar 107 to close the 
said recess. Bar 107, like its opposite companion 107' 
(FIGS. 3, 5 and 8), swings upwarldy on pivot 108 
mounted in brackets 109 and 110 secured by screws 111 
to side plate 42. The end of bar 107 is cut off at 45° 
as shown at 112 to permit a limiting vertical position of 
the bar for lifting out the cylinder 43 and its bearings. 
The other end 113 of the bar 107 ?ts into the space above 
side plate 42 between upright brackets 115 and 116 se 
cured to the sides of plate 42 by screws 117 (FIG. 3). 
A bolt 118 passes through the brackets 115 and 116 and 
the end 113 to lock the bearings in the recesses of the side 
plates. 

In operation, a print designated by P in FIG. 6 is 
entered between the rotating cylinder 43 and the ?xed 
end of the slip sheet 86 to travel around and in contact 
with heated cylinder 43 until it reaches the pick-off blade 
81 to effect its discharge as indicated at P’. The speed 
of rotation and the temperature are adjusted to the char 
acteristics of the sheet P for its development. 
The invention is not limited to the exemplary embodi 

ments above described for the purpose of illustration, and 
it is to be understood that modi?cations and other embodi 
ments are contemplated as ‘falling within the scope of the 
appended claims. 

I claim: 
1. In apparatus of the class described a rotatable cylin 

der adapted to be heated and thermostatically controlled, 
comprising an inner metallic cylinder, a layer of insulat 
ing material on the outer side of said cylinder, an insulated 
winding of electrical resistance wire around said cylinder, 
a thin-walled outer metallic cylinder snugly ?tting over 
said winding, said outer cylinder having an appreciable 
coe?icient of expansion, said inner and outer metallic 
cylinders being ?xedly secured together at their ?rst ends 
with their second ends unsecured to each other thereby 
to permit one cylinder freely to change in length relative 
to the other, an end closure for each of the two ends of 
the outer cylinder, and axial means projecting from the 
end closures for rotatably mounting the outer cylinder. 

2. Apparatus according to claim 1 in which the inner 
cylinder is perforated. 

3. Apparatus according to claim 1 including an elec 
trical switch for controlling power to the electrical wind 
ing, said switch being constructed and arranged for op 
eration by the thermal expansion and contraction of the 
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6 
outer cylinder, whereby the switch and the outer cylin 
der constitute a thermostat. 

4. Apparatus according to claim 1 in which the coils 
of the winding are more concentrated in the vicinity of the 
ends of the cylinders to compensate for greater heat loss 
at said ends. 

5. Apparatus for heat-treating ?exible sheet material 
comprising a heatable rotary cylinder, means to rotate 
said cylinder in one direction, guiding means for forming 
a path for said sheet material around andrin contact with 
said cylinder, said guiding means extending around an 
arcuate portion of said cylinder leaving an open arcuate 
portion of the cylinder for receiving and discharging sheet 
material, pick-off means for said sheet in contact with said 
open arcuate portion, said guiding means comprising a sta~ 
tionary cylindrically arcuate shell around said cylinder, a 
?exible guiding slip sheet exposed at the interior of said 
shell and in contact with said cylinder, said guiding sheet 
being ?xed at one edge to an edge of the arcuate shell 
and extending ‘freely in the direction of rotation of the 
cylinder at least to the opposite edge of said arcuate shell, 
and cushioning means carried by said shell urging said 
guiding sheet into contact with said cylinder. 

6. Apparatus for heat-treating ?exible sheet material 
comprising a heatable rotary cylinder, means to rotate said 
cylinder in one direction, guiding means for forming a 
path for said sheet material around and in contact with 
said cylinder, said guiding means extending around an 
arcuate portion of said cylinder leaving an open arcuate 
portion of the cylinder for receiving and discharging 
sheet material, pick~off means for said sheet in contact 
with said open arcuate portion, said guiding means com 
prising a stationary member spanning an arcuate portion 
of said cylinder, a ?exible guiding slip sheet exposed at 
the interior of said member and vin contact with said cylin 
der, said ‘guiding sheet being ?xed at one edge to an edge 
of the stationary member and extending freely in the di 
rection of rotation of the cylinder at least to the opposite 
edge of said stationary member, and cushioning means 
secured to the said two edges of the stationary member 
and in position to urge said guiding sheet to the limit in 
the direction to contact said cylinder. 

7. Apparatus comprising a framework, a rotary cylin 
der mounted in said framework, means to heat said cylin 
der, means to rotate the cylinder, guiding means ?xed 
to said framework for compelling sheet material fed tan 
gentially to said cylinder to follow said cylinder in con 
tact therewith, said guiding means comprising a ?exible 
guiding sheet positioned to contact an arcuate portion of 
the cylinder, means ?xing one edge of the guiding sheet 
to the framework at a location such that the sheet ex 
tends freely in the direction of rotation of the cylinder, 
said guiding means also comprising cushioning material 
urging said guiding sheet in a direction to contact said 
cylinder. 

8. In apparatus of the class described having a frame 
work and a rotary cylinder mounted in said framework 
for moving a sheet around and in contact therewith, guid 
ing means for said sheet comprising a cylindrically ar 
cuate metallic casing, cushioning means lining the interior 
of said casing, and a guiding sheet over the arcuate extent 
of said cushioning means, said guiding sheet being ?xed 
at one edge to said casing and extending freely from said 
?xed edge in the direction of rotation of said cylinder at 
least to the edge of said cushioning means, the diameter 
of said casing being su?iciently greater than the diameter 
of said cylinder to permit ?xing the guiding means to said 
framework and mounting the guiding means ‘around said 
cylinder with the guiding sheet in resilient contact with 
said cylinder. 

9. Apparatus for heat-treating sheet material compris~ 
ing in combination a framework, a rotary cylinder adapted 
to be heated, and guiding means ‘for directing sheet mate 
rial in a path around and in contact with said cylinder, 



3,243,579 
7 

said cylinder being thermally expansi'blein the axial direc 
tion on heating, means to rotate the cylinder, bearing 
means to mount one end for rotation ?xedly to said frame 
work, bearing means permitting axial movement of the 
other end of the cylinder 'by thermal expansion, switch 
controlled electrically powered means within the cylin 
der to heat the cylinder, a power-controlling switch for 
‘said heating means, said switch being operated to cut o? 
the power at a predetermined extent of expansion of the 
cylinder and to cut in the power at a predetermined con 
traction of the cylinder, said guiding means comprising 
a ?exible guiding slip sheet in stationary contact with said 
cylinder, said guiding sheet having one edge ?xed relative 
to the framework and extending from said edge freely 
in the direction of rotation, and stationary cushioning 
means urging said guiding sheet to the limit in the direc 
tion to contact said cylinder. 

10. Apparatus according to claim 9 in which said guid 
ing means comprises a rigid member spanning an arcuate 
portion of the cylinder with two opposite edges close to 
the cylinder, said cushioning means ‘being secured to said 
two edges, and said guiding sheet being secured to one 
of said edges over said cushioning means and extending 
freely at least to the opposite edge and over said cushion 
ing means. 
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11. Apparatus according to claim 10_ in, which said rigid 

member is a cylindrically arcuate shell having said cush 
ioning means in contact with the inner surface of said 
shell. ‘ 

12. Apparatus according to claim 10 in Which said rigid 
member is a cylindrically arcuate shell of over‘ 180° hav 
ing said ‘cushioning means in contact with the inner sur 
face of said shell. 
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