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[ 5 7] ABSTRACT 
The thermocopying arrangement includes a source of 
infrared radiation focused on a line between a rotary 
transparent tube and a pressure roller. A transfer web 
having on one side a heat-responsive layer is trans 
ported through the line with the layer facing‘ away 
from the source of radiation, and is wound up on a 
reel. At the same time, a master sheet is transported 
through the line in contact with the free other side of 
the transfer web, and a copy sheet web, or an individ 
ual copy sheet, is transported through the line in 
contact with the layer so that an image of the master 
sheet is formed on a copy sheet section, or on a copy 
sheet. After passage through the line, the master sheet 
and the copy sheet are separated from the transfer 
web which is wound up for further use. The separated 
master sheet can be again fed by the machine operator 
to the line of focused infrared radiation together with 
the transfer web and a new copy sheet. 

11 Claims, 5 Drawing Figures 
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TI-IERMOCOPYING APPARATUS 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and appa 
ratus for thermocopying mirror images on copy sheets 
used as printing forms from a preferably transparent 
master sheet by means of infrared radiation. 
An apparatus of this type is disclosed in the German 

OS 1,572,298 which provides a holder for holding the 
master sheet, a transfer sheet, and a copy sheet for the 
copy to be made, or for making a printing form. The 
holder is required to prevent relative displacement of ' 
the three sheets, and to assure full contact between the 
three sheets and thereby a reliable transfer of a layer on 
the transfer sheet to the copy sheet or printing form, 
corresponding to the mirror image on the master sheet. 
The arrangement of the prior art requires in addition to 
the manufacture of the holder for the three sheets, also 
a substantial amount of time for assembling the master 
sheet, the transfer sheet, and the copy sheet in a holder 
before each copying operation, while the three sheets 
have to be manually removed from the holder after the 
copying operation. 

SUMMARY OF THE INVENTION 

It is one object of the invention to overcome the dis 
advantages of the prior art thermocopying apparatus, 
and to provide a thermocopying methodand apparatus 
which continuously operates and does not require hold 
ers for several sheets. . 

Another object of the invention is to provide an ap 
paratus for producing a great number of copies, such 
as printing forms, from a master sheet. 
Another object of the invention is to continuously 

use and wind up a transfer sheet web. 
Another object of the invention is to transfer an 

image from the master sheet to a copy sheet by means 
of an‘ intermediate transfer web passing together 
through a line of focused infrared radiation. 

In accordance with the invention, infrared radiation 
is focused on a line along which a rotary transparent 
tube and a pressure roller cooperate, the source of radi 
ation being stationarily mounted within the rotary 
transparent tube. A transfer web having a layer of dye 

‘material melting in heat, is transported between the 
transparent tube and the pressure roller with the layer 
facing away from the source of radiation in the rotary 

A tube. On the free side of the transfer web, a preferably 
transparent master sheet is singly transported through 
the line in which the radiation is focused, while on the 
layer of the transfer web, a copy sheet web, or individ 
ual copy sheets, such as printing forms, are synchro 
nously transported. Behind the focusing line, the mas 
ter sheet and the printing form are separated from the 
transfer web, which is wound up on a reel. 
A method according to the invention comprises fo 

cusing infrared radiation on a line, transporting a trans 
fer web having on one side a radiation-responsive layer 
through the line with the layer facing away from the 
source of radiation, transporting a master sheet in 
contact with the other side of the transfer web through 
the line, transporting a copy sheet web, or a copy sheet 
in contact with the layer through the line whereby an 
image of the master sheet is produced on a copy sheet 
section or on an individual copy sheet by transferred 
layer portions, separating behind the line the master 
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2 
sheet and the copy sheet from the transfer web, and 
winding up the transfer web. 
An apparatus according to the preferred embodi 

ment of the invention comprises a transfer station in 
cluding a source of radiation; ?rst transporting means 
for transporting a master sheet through the transfer sta 
tion; second transporting means for transporting 
through the transfer station a portion of a transfer web 
having on one side a radiation-responsive transferable 
layer, in a position in which the other side thereof is in 
contact with the master sheet and faces the source. said 
second transporting means including a takeoff reel be 
fore the transfer station, and a windup reel for winding 
up the transfer web after passage through the transfer 
station; and third transporting means for transporting 
copy sheet means through the transfer station in a posi* 
tion abutting the layer of said transfer web. 

In this manner, after transfer of a part of the layer to 
the copy sheet means, a master sheet can be again sup 
plied to the ?rst transporting means for cooperation 
with another portion of the transfer web taken off the 
takeoff reel, and wound up on the windup reel. 
The arrangement is perferably such that the transfer 

web is transported by transporting rollers preceding the 
transfer station between the rotary tube of a transfer 
station which houses the radiation source, and a corre 
sponding pressure roller, and moves to a de?ecting 
guide means and from there to the windup reel so that 
the transfer web is separated from the copy sheet web, 
or from an individual copy sheet. If individual copy 
sheets are used, an automatic feeding means for succes 
sively feeding copy sheets to a pair of transporting rol‘ 
lers is provided, and the same transporting rollers re 
ceive the fed master sheet. 

In an embodiment of the invention in which a copy 
sheet web is used, sensing means are provided for sens 
ing the leading and trailing ends of a transported master 
sheet, and control punching means to punch the trans 
fer web to indicate the ends of a copy sheet which is ob 
tained by cutting the copy sheet web in accordance 
with sensed punched holes in the transfer web before 
the same is wound up. 

Preferably, a feeler is provided in the region of a pair 
of transporting rollers which transport the master sheet 
to the transfer station. Only when a master sheet is 
placed between the transporting rollers, a feeler switch 
controls a circuit to start the drive motor of the appara 
tus, and if second sheets are fed by feeding means, also 

i the feeding means. 

The novel features which are considered as charac 
teristic for the invention are set forth in particular in 
the appended claims. The invention itself, however, 
both as to its construction and its method of operation, 
together with additional objects and advantages 
thereof, will be best understood from the following de 
scription of specific embodiments when read in con 
nection with the accompanying drawing. 

BRIEF DESCRIPTION OF THE DRAWING 
FIG. 1 is a fragmentary, partly schematic, side eleva-‘ 

tion, partially in vertical section, illustrating an embodi 
ment of the invention; . 
FIG. 2 is a diagram illustrating the electric circuit of 

the embodiment of FIG. 1; 
FIG. 3 is a fragmentary, schematic side elevation, 

partially in vertical section, illustrating another em 
bodiment of the invention; and 
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FIG. 4 is a diagram illustrating the electric circuit of 
the embodiment of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring ?rst to the embodiment of FIGS. 1 and 2, 
a master sheet 1 can be placed on a supply table 45, 
and is transported by a pair of transporting rollers 3 and 
4. When a switch 44 is depressed by the machine oper 
ator, current ?ows through a delay ampli?er 32 and 
through a relay 63 so that a motor 5 is started, as best 
seen in FIG. 2. Motor 5 drives, as shown in FIG. 1, a 
gear pulley 6 which drives through a gear belt 13 the 
gear pulley 7 of transporting roller 4, the gear pulley 8 
of a pressure roller 19, a gear pulley 9 with another 
transporting roller 16 so that also transporting roller 3, 
transporting roller 15, and gear pulley 12 through gear 
belt 14, and thereby windup reel 17 are rotated so that 
a transfer web 24 is wound up on windup reel 12, and 
taken off the takeoff reel 28. The driven pressure roller 
19 pulls a print form web 30 from a supply reel 29. The 
pressure roller 19 and the small rollers 20 and 21, sup 
port a cylindrical tube 18, which is preferably transpar 
ent, for rotation. A stationary re?ector 31 is mounted 
within the transparent rotary tube 18, and focuses the 
radiation of a source 25 of infrared light onto a line 
along which pressure roller 19 cooperates with the 
outer surface of the tube 18. A blower 27 is provided 
above a supporting table 34 which is located between 
the pair of rollers 18 and 19 and a pair of rollers 15, 16, 
and has a stripper edge 34a in the bight between the 
rollers 19 and 18. Underneath the stripping edge 34a, 
a receptacle 33 is provided for a master sheet which 
was fed on support table 45, has been transported by 
transporting rollers 3 and 4, and has passed through the 
transfer station 18 to 21, 31, 25. A feeler switch 2 in the 
region of the bight of the transporting rollers 3, 4, 
senses the leading edge-of a supplied master sheet 1, 
and effects the start of motor 5 by energizing ampli?er 
32, relay 63 with relay contact 64 after the manual 
switch 44 has been depressed. At the same time, the 
source of infrared radiation 25, and the blowers 26 and 
27 are started, as best seen in FIG. 2. 
Between the transporting rollers 3, 4, and the transfer 

station l8, 19, 25, a sensing means 22 is provided for 
sensing the leading edge of the master sheet 1 trans— 
ported by transporting rollers 3 and 4 to the transfer 
station l8, I9, 25. 
As shown in FIG. 2, the response of the photoelectric 

sensing means 22 produces a signal ampli?ed by ampli 
?er 66 which controls a punch 23, see also FIG. 1, 
which punches a hole into a projecting marginal por 
tion of the transfer web 24 which is taken off the reel 
28 and passes between pressure roller 19 and the rotary 
tube 18 to the transporting rollers 16 and 15, and from 
there over a de?ecting guide means 35 to a de?ecting 
roller 36 and from there to the windup reel 17. The de 
?eeting guide means 35 separates the transfer web 24 
from a copy sheet web 30 supplied from supply reel 29 
and transported by transporting rollers 15 and 16 to a 
cutting device. When other sensing means 37, see also 
FIG. 2, respond to a punched hole in the marginal por 
tion of the transfer web 24, a signal is produced which 
is amplified in ampli?er 67 and operates the electro 
magnetic cutting means 38 to cut the copy sheet web 
30 at a point corresponding to a leading edge of the 
master sheet 1. 
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4 
When switch 44 is manually depressed, and a master 

sheet 1 is supplied to the bight between transporting 
rollers 3 and 4, the feeler switch 2 is operated, and 
motor 5 is started, as explained above. The transporting 
rollers 4 and 3 transport the master sheet through the 
sensing means 22 so that punch 23 is operated and 
punches the transfer web 24 which is being taken off 
from the takeoff reel 28. The transfer web 24 has on 
the side facing away from the tube 18 and the source 
of radiation 25, a layer which softens when subjected 
to heat in the line on which the radiation of source 25 
is focused by re?ector 31, the line being located be 
tween the rollers 19 and 18. On the side of transfer web 
24 where the layer is provided, the print form web 30 
is supplied from the supply reel 29, the master sheet 1, 
transfer web 24, and print form web 30 being trans 
ported at uniform speed by the pair of transporting rol 
lers l5, 16 between pressure roller 19 and tube 18 in 
superimposed condition. ' 

An endless gauze band 48 passes over the rotary tube 
18 directly adjacent the same and under the master 
sheet 1, and also passes over a roller 47 biased by 
spring 46 to tension the endless gauze band 48. 
Since master sheet 1, print form web 30, and transfer 

web 24 between the same, move together through the 
focusing line between the transparent rotary tube 18 
and the pressure roller 19, the layer of the transfer web 
is softened in accordance with the mirror image on the 
master sheet 1, and corresponding parts of the layer are 
transferred to a section of the print form web whose 
length corresponds to the length of the master sheet. 
When the leading edge of master sheet 1 passes 
through sensing means 22, punch 23 is operated and 
punches the marginal portion of the transfer web 24 on 
support table 34, and when the trailing edge of the mas 
ter sheet 1 passes sensing means 22, punch 23 is again 
operated to punch a hole in the transfer web 24 indicat 
ing the end of the imprint on the master sheet 1 on the 
copy sheet web 30. 

In the meantime, the transported master sheet 1 has 
released the feeler switch 2, so that feeler switch 2 
opens and interrupts the ?ow of current to motor 5, 
blowers 26, 27, and source of infrared radiation 25, as 
best seen in FIG. 2. 
At this moment, the respective master sheet 1 has 

been stripped by stripper edge 34a from the free side 
of the transfer sheet 24, and is collected in a receptacle 
33. The copy sheet web 30 has a radiated section 300 
resting on the table 34. If the apparatus is started as de 
scribed above for making another copy sheet, which 
may be used as a printing form, the transfer web 24 is 
separated behind the transporting rollers l5, 16 by the 
de?ecting guide 35 from the copy sheet web 30, and is 
wound on the windup reel 70 after passing over the 
guide roller 36. 
The sensing means 37, which is provided in the re 

gion of the guide roller 36, is actuated by a punched 
hole in the marginal portion of the transfer web 24 and 
operates the electromagnetic cutting device 38. By ex 
actly adjusting the positions of the sensing means 22 
and 37, and of the punching device 23, a precise cut 
ting of separate copy sheet sections or printing form 
sections 39 from the printing form web 30 is obtained. 
The cut off copy sheets or printing forms 39 are re 
ceived by a receptacle 40, and a pivotally mounted ?ap 
4] guides waste portions 42 of copy sheet web 30 be 
tween copy sheets 39 into a receptacle 43. Flap 41 is 
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operated from the cutter 38 by means, not shown, 
which obtain a synchronous operation of ?ap 41 and 
cutter 38. 
As explained above, manual switch 44 only closes the 

circuit of motor 5 when the relay contact 64 is closed. 
However, when switch 44 is operated while relay 
contact 64 is open, motor 5 is directly connected to the 
voltage, as shown in FIG. 2, so that motor 5 starts, and . 
the cutting device 38 and ?ap 41 are operated to eject 
the last copy sheet section which is still in the appara 
tus. . 

FIGS. 3, 4 and 5 illustrate another embodiment of the 
apparatus in which precut copy sheets or printing forms 
are used instead of a continuous printing form web. 
Copy sheets or printing forms 54 are‘stacked in a con 
tainer, and a feedingroller 53 is driven by a gear pulley 
31 to eject the uppermost copy sheet 54 into the bight 
between the transporting rollers 3 and 4 to which the 
transfer web 24 passes together with the master‘sheet 
l, as explained above. The master sheet 1 is singly fed 
by the machine operator, and the transfer web is taken 
off the takeoff reel 28 which is located ‘directly above 
the feeding or'supply table 45 and somewhat below the 
stack of copy sheets 45 so that master sheet 1 abuts 
transporting roller 3, a fed copy sheet 54 abuts trans~ 
porting roller 4, and transfer web 24 passes between 
master sheet 1 and the fed copy sheet 54, with its layer 
facing the respective copy sheet 54. In this manner, all 
three sheets are together transported to the bight be 
tween the pressure roller 19 and the rotary transparent 
tube 18 in which the layer of the transfer web is heated 
by the focused radiation of the source of infrared radia 
tion 25 so that the above explained transfer of an image 
from the master sheet to the printing form 54 takes 
place. - 

In the embodiment of FIG. 3, a takeoff reel 56 
supplies a protective web 57 directly to the pressure 
roller 19, and the protective web 57 is then wound up 
on a takeup reel 55. Since the copy sheets 54 are al 
ready cut, the cutting means 38 of the embodiment of 
FIG. 1 are omitted. An imprinted printing form 39 
passes over the transfer web 24 on the de?ecting guide 
35, and is driven by the transporting rollers 15, 16 to 
fall into a receptacle 40. The master sheet 1 is collected 
in receptacle 33 as described with reference to FIG. 1. 
The sensing means 22 and 37, and the punch 23 of the 
embodiment of FIG. 1, are omitted in the embodiment 
of FIG. 3. 
When master sheet 1 is placed between the transport 

ing rollers 3 and 4, the feeler switch 2 is closed, and the 
motor 49 is started, while at the same time a magnetic 
clutch 59, connected with motor 49, is energized and 
engages. The feeding roller 53 is driven by gear pulleys 
50, 51 and a gear belt 52 to feed a copy sheet or print 
ing form 54 until the magnetic clutch 59 is again deen 
ergized and disengaged by a mono-ampli?er 65. A cam 
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15, 16, and by frictional engagement the transparent 
rotary tube 18 which is supported for rotation by a pair 
of rollers 20 and 21 and by the pressure roller 19 at the 
transfer station. 
A gauze band 48 passes over the rotary tube 18 and 

over the biasing roller 48. Together with the preferably 
transparent master sheet 1, and with the printing form 
54, the transfer web 24 is transported by the transport 
ing rollers 3 and 4 to the transfer station l8, 19, 25, 31 
so that all three sheets pass through the line at which 
the source of radiation 25 is focused by the re?ector 
31, and the layer of transfer web 24 is heated and soft 
ened. The master sheet 1 is located below, and the 
printing form 54 is located above the transfer web 24, 
whose layer abuts the printing form or copy sheet 54. 

Since motor 5 and its pulley 6 drives the endless gear 
belt 13, the pulley 10 is also driven, and the protective 
web 57 is transported while passing over pressure roller 
19 above the copy sheet or printing form 54. In the 
event that one of the printing forms 54 is accidentally 
not fed, the dye layer of the transfer web 24 will not 
come into contact with the pressure roller 3, but only 
with the protective web 57 so that pressure roller 19 
will not become dirty and soil the next fed printing 
form 54. 

After passage between tube 18 and pressure roller 
19,the master sheet is stripped off the free side of the 
transfer web 24 by the stripper edge 34a and falls into 
the receptacle 33. The printing form 54 is transported 
by the transporting rollers 15, 16 into the receptacle 

‘ 40, while the transfer web 24, guided over the de?ect~ 

35 

45 

60 on the shaft of motor 49, see FIG. 5, closes for a . 
short time a contact 58 of the magnetic clutch 59, so 
that the relay 61 is energized. Relay 63 is deenergized 
due to the abutment of master sheet 1 on the feeler 
switch 2, so that its relay contact 64 is closed. By a cur 
rent through relay contact 62 of relay 61, motor 5 is 
started, and the radiation source 25 is connected to 
voltage, and the motors of blowers 26 and 27 are 
started. 
Motor 5 drives by means of gear belts l3 and 14, and 

gear pulleys 6 to 12, the transporting rollers 3, 4 and 

65 

ing guide means 35, is wound up on the windup reel 17 
which is driven by the gear belt 40 from pulley 11. 
When master sheet 1 has passed the transporting rollers 
3 and 4 so that feeler switch 2 is released, motor 49 is 
disconnected. Relay 63 is energized throught the delay 
amplifier 32 and operates the respective relay contact 
64 with a delay so that after a period of time, motor 5, 
source of radiation 25, and the motors of blowers 26 
and 27 are disconnected from the voltage. A ?nished 
printing form or copy sheet 54 is now lying on the sup 
porting table 34 above the transfer web 24, and is trans 
ported by transporting rollers 15 and 16 to fall into the 
receptacle 40 when the transfer web 24 separates 
therefrom at the de?ecting guide 35. This separation of 
the ?nished printing form 54 from the continuously 
wound up transfer web 24, takes place when the next 
following master sheet 1 is placed on the supply table 
1 engaging feeler switch 2. 
Without supply of a new master sheet 1 to the feeler 

switch 2, the motor 5 can be started by manual opera 
tion of switch 44 for ejecting the last printing form 39 
into container 40. . _ 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find 
a useful application in other types of thermocopying 
arrangements differing from the types described above. 

While the invention has been illustrated and de‘ 
scribed as embodied in a thermocopying method and 
apparatus with a continuously wound up transfer web 
having a radiation-responsive layer, it is not intended to 
be limited the the details shown, since various modi?~ 
cations and structural changes may be made without 
departing in any way from the spirit of the present in 
vention. 
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Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can 
by applying current knowledge readily adapt it for vari 
ous applications without omitting features that, from 
the standpoint of prior art, fairly constitute essential 
characteristics of the generic or speci?c aspects of this 
invention and, therefore, such adaptations should and 
are intended to be comprehended Within the meaning 
and range of equivalence of the following claims. 
What is claimed as new and desired to be protected 

by Letters Patent is set forth in the appended claims. 
I claim: 
1. Thermocopying arrangement with a transfer web 

comprising, in combination, a transfer station including 
a source of infrared radiation; ?rst transporting means 
for transporting a master sheet throough said transfer 
station; second transporting means for transporting 
through said transfer station a portion of a transfer web 
having on one side a radiation responsive transferable 
layer in a position in which the other side thereof is in 
contact with said master sheet and faces said source, 
said second transporting means including a take off reel 
upstream of said transfer station, and a windup reel for 
winding up said transfer web downstream of said trans 
fer station; third transporting means for transporting a 
continuous copy sheet web through said transfer sta 
tion in a position abutting said layer on said one side of 
said transfer web, said transfer web having a marginal 

’ portion projecting laterally beyond said master sheet 
and said copy sheet web; ?rst sensing means for sensing 
the leading and trailing ends of the transported master 
sheet; means controlled by said ?rst sensing means for 
providing said marginal portion of said transfer web 
with markings spaced from each other according to the 
spacing of leading and trailing ends from each other; 
de?ecting guide means downstream of said transfer sta 
tion for de?ecting the transfer web away from said 
copy sheet web; cutting means downstream of said de 
?ecting guide means for cutting said copy sheet web 
into copy sheet sections; and second sensing means 
downstream of said means for providing said marginal 
portion of the transfer web with markings and control~ 
ling said cutting means in accordance with said mark 
mgs. 

2. Arrangement as claimed in claim 1, wherein said 
transfer station includes a driven rotary transparent 
tube having an outer surface in contact with said mas 
ter sheet, a pressure roller cooperating with said tube 
along a line, and being in contact with said copy sheet 
web, and a re?ector in said tube, said source being in 
said tube and being focused by said re?ector in said 
line; and wherein said master sheet is transparent. 
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3. Arrangement as claimed in claim 1, wherein said 

?rst transporting means include ?rst collecting means 
for said master sheet, said ?rst collecting means includ 
ing stripper means for stripping said master sheet off 
said transfer web following said transfer station, and a 
receptacle for receiving the stripped master sheet. 

4. Arrangement as claimed in claim 1, wherein said 
?rst transporting means include a pair of transporting 
rollers located underneath said takeoff reel; and 
wherein third transporting means include a supply reel 
located above said transfer station and having said copy 
sheet web wound up thereon. 

5. Arrangement as claimed in claim 1, wherein said 
transfer station includes a rotary tube, and a presser 
roller above said tube cooperating with said tube and 
pressing said copy sheet web against said transfer web, 
and said transfer web against said master sheet; and 
comprising fourth transporting means for transporting 
a protective web between and in contact with said 
presser roller and said copy sheet web so that when the 
copy sheet web is not fed to said transfer station, said 
protective web is in contact with said layer of said 
transfer web. 

6. Arrangement as claimed in claim 5, wherein said 
fourth transporting means include a takeoff roller and 
a windup roller located above said transfer station. 

7. Arrangement as claimed in claim 1, wherein said 
third transporting means include a pair of transporting 
rollers following said transfer station and rotating at 
uniform speed; comprising a supporting table between 
said transfer station and said transporting rollers, said 
supporting table having a stripper edge adjacent said 
transfer station for stripping the master sheet from said 
transfer web which is transported with said copy sheet 
web by said transporting rollers. 

8. Arrangement as claimed in claim 7, comprising 
blower means located above said supporting table for 
cooling the section of said copy sheet web located on 
said supporting table. 

9. Arrangement as claimed in claim 7, comprising a 
receptacle for master sheets stripped by said stripper 
edge, said receptacle being located under said support 
ing table; and another receptacle following said cutting 
means for receiving copy sheet sections. 

10. Arrangement as de?ned in claim 1, wherein said 
means for providing said marginal portions with mark 
ings comprise punching means for punching holes into 
said marginal portions. 

11. Arrangement as de?ned in claim 1, wherein said 
second sensing means are located between said de?ect 
ing guide means of said windup reel. 

* * * * * 


