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[ 5 7 ] ABSTRACT 
In a liquid development type copying machine, a de 
vice for heating and drying copy mediums comprises a 
heating-drying chamber in which copy mediums wet 
with developing liquid may be heated and dried. Pump 
means is provided for sucking air containing the devel 
oping liquid vapor produced in the heating-drying 
chamber. Cooling-liquifying means is provided to cool 
and liquify the sucked air containing the developing 
liquid vapor. The developing liquid liqui?ed by the 
cooling-liquifying means is collected in a collector. 
The cooled air provided by the cooling-liquifying 
means is blown through blow-out means toward the 
heating-drying chamber. The air is circulated by an air 
pump. 

20 Claims, 8 Drawing Figures 
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DEVICE FOR HEATING AND DRYING COPY 
; MEDIUMS 

BACKGROUND OF THE ‘INVENTION 

1. Field of the Invention 
This invention relates to a device for heating and dry 

ing copy mediums wet with developing liquid in a liquid 
development type copying machine. More particularly, 
it relates to such a device which can efficiently purify 
the exhaust gasses polluted by developing liquid vapor 
produced by heating and drying and also can prevent 
such vapor from being discharged outwardly of the ap 
paratus; and, which can provide a drying system having 
excellent thermal efficiency and ?xing-drying charac 
teristics. . 

2. Description of the Prior Art - 
Heretofore, in the liquid development type electro 

photographic copying machines, it has generally been 
the practice that a photosensitive sheet or medium hav 
ing an electrostatic latent image formed thereon 
through charging and exposure is brought into develop 
ing liquid consisting of toner dispersed in a carrier liq 
uid such as Isopar or like petroleum series to thereby 
develop the latent image, whereafter the photosensitive 
sheet may be passed between a pair of squeeze rollers 
to squeeze out most of the residual developing liquid, 
and then passed through a ?xing-drying device to va 
porize any residual carrier liquid and fix the toner. In 
case-of the transfer type copiers, the toner image on the 
photosensitive medium is transferred to a transfer me 
dium through the carrier liquid, whereafter the transfer 
medium is likewise passed through a ?xing-drying de 
vice to vaporize the residual carrier liquid thereon and 
fix the toner image. ’ 

In these cases, the carrier vapor so produced is gener 
ally exhausted directly from the apparatus and diffused 
in the environment, whereas the carrier liquid such as 
petroleum solvent is hygienically harmful and even 
slight amounts of it in the environment may be harmful. 
Especially, where the copying machine is used in a 
closed of?ce room or like environment, the workers in 
the room would be exposed to the danger imparted to 
their health by the exhausted carrier vapor which tends 
to increase in amount per unit time in the modern high» 
speed . copiers. 
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as possible except at the inlet and outlet thereof for 
copy paper, causing the air in the chamber to be circu 
lated by a pump for repeated use in ?xing-drying, and 
maintaining the pressure in the ‘chamber at a level 
below the atmospheric pressure. Also, a carrier vapor 
collector is provided in the circulating system so that an 
amount of air corresponding to the amount of air ad 
mitted through the inlet and outlet for copy paper may 
be discharged while being made hygienically harmless. 
Thus, substantially all of the carrier vapor may be re 
moved and collected from the air in the copying appa 
ratus, whereas it is still impossible to sufficiently pre 
vent the discharge of carrier vapor out of the appara 
tus. This is attributable to the reasons that it is very dif 
?cult to vaporize 100 percent of the carrier liquid pres 
ent on and/or in a copy sheet in the ?xing-drying 
means; that air containing carrier vapor tends to leak 
out along the copy sheet as it moves out of the ?xing 
drying means; and that carrier liquid has a time lag in 
vaporization and in spite of heat applied to the copy 
sheet wet with developing liquid, such carrier liquid 
often continues to vaporize even after the copy sheet 
has left the ?xing means. 
The present invention may also overcome these 

drawbacks by providing an air-tight tray for receiving 
successive copy sheets discharged from the apparatus 

' after ?xing, and more particularly an improved copy 
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For this reason, it is necessary that the carrier vapor . 
be not discharged out of the apparatus but be collected 
or treated within the apparatus. Various methods of 
collection and treatment have already been proposed 
for such purpose. For example, there have been pro 
posed the use of 'active carbon for absorption and col 
lection of carrier vapor, or means for the condensation 
and collection of carrier vapor, but these have proved 
to be nearly incapable of sufficiently collecting the car 
rier vapor. 

SUMMARY OF THE INVENTION 

In view of the foregoing, the present invention pro 
' vides means for circulating the carrier vapor for reuse 

without discharging it out of a copying apparatus and 
for condensing the carrier vapor in the circulating sys 
tem to separate and collect it from air, thereby over 
coming the hygiene problem. 
The present invention prevents carrier-containing air 

from discharging out of the apparatus by making a ?x 
ing~drying chamber which is hermetically sealed as far 

50 

55 

60 

65 

tray for use with copiers which enables the collection 
not only of the carrier vapor once used for fixing and 
drying but also of the carrier vapor which continues to 
be produced from copy sheets after ?xing. 

It is therefore a primary object of the present inven 
tion toprovide a device for heating and drying copy 
mediums which is designed to circulate carrier vapor 
without discharging it outside, and to condense the car~ 
rier vapor in the circulating system to thereby separate 
and collect if from air. 

It is another object of the present invention to pro 
vide a device for heating and drying copy mediums 
which is designed to condense only the portion of the 
carrier vapor which is at a higher carrier vapor pres 
sure. 7 

It is still another object of the present invention to 
provide a device for heating and drying copy mediums 
which is designed to cool and condense the air contain 
ing the carrier vapor, and to utilize the cooled air free 
of carrier liquid for such cooling and condensing pur 
poses. _ 

It is yet another object of the present invention to 
provide a device for heating and drying copy mediums 
in which the cooled air produced by' cooling and liqui? 
cation and the air containing the portion of the carrier 
vapor from copy medium which is at a lower carrier 
vapor pressure are both reintroduced into the heating 
drying device. 

It is another object of the present invention to pro 
vide a device for heating and drying copy mediums 
which is provided with an air-tight copy tray so as to 
prevent outward discharge of the carrier vapor pro 
duced from copy mediums. 
Other objects and features of the present invention 

will become fully apparent from the following detailed 
description taken in conjunction with the accompany 
ing drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic illustration of the device ac 
cording to an embodiment of the present invention. 
FIGS. 2(a), (b) and (c) are vertical sections of vari 

ous forms of ?xing-drying chambers applicable to the 
present invention. 
FIG. 3 is a longitudinal vertical section showing an 

example of the liquid development type electrophoto 
graphic copying machine to which the present inven 
tion has been applied. 
FIG. 4 diagrammatically shows the construction of 

the ?xing-drying device according to the present inven 
tion. 
FIG. 5 is a front view, in longitudinal section, of an 

other example of the electrophotographic copying ma 
chine to which the present invention has been applied. 

FIG. 6 is a perspective view of the tray according to 
the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, the basic construction of the 
present invention is diagrammatically shown. A copy 
sheet 1 developed in a developing device (not shown) 
and wet with the developing liquid may be directed to 
a ?xing-drying chamber 2. The chamber 2 has guides 
2a and 2b directed toward the inlet and outlet for the 
copy sheet 1, and is generally hermetically sealed ex 
cept at the openings in these inlet and outlet portions, 
and preferably may be constructed to operate adiabati 
cally. Within the ?xing-drying chamber 2 there is pro 
vided a hot plate 3 heated by a sufficient suitable heat 
source 4 for ?xing the toner image on the copy sheet 
and- for vaporizing the carrier liquid present on the sur 
face and/or in the interior of the copy sheet. The wet 
copy sheet may be moved along the hot plate in inti‘ 
mate contact therewith, whereby the heat transfer from 

- the hot plate to the copy sheet may ?x the toner image 
on the surface of the copy sheet and rapidly vaporize 
the carrier liquid present on and/or in the copy sheet. 
Thereafter, the copy sheet may be discharged out of 
the chamber 2 by a‘pair of discharge rollers 5. 

In the ?xing-drying chamber 2 of such construction, 
there are provided four air openings A, B, G and H. 
The opening A is located above the copy sheet inlet, 
the opening B is located above the copy sheet outlet 
which undergoes a higher pressure of carrier vapor, 
and the openings G and H are located below the outlet 
and the inlet, respectively. However, the openings G 

' and H may also be unitary and located centrally of the 
chamber bottom as indicated at J in FIG. 2(0). The 
openings, B, G and H each provide an intake port 
which is at a pressure level below the atmospheric pres 
sure and the opening A provides a blow-out port which 
is at a pressure level above the atmospheric pressure. 

The openings G and H are connected to the intake 
side of a pump P1 to suck the air from the ?xing-drying 
chamber 2 and pass it through a mixer 8 so as to blow 
it through the blow-out port A toward the level above 
the copy sheet within the chamber 2, and the air circu 
lated in this way may guide the copy sheet into intimate 
contact with the hot plate 3. Also, be setting the inte 
rior pressure of the chamber 2 to a level below the at 
mospheric pressure, the air and carrier vapor within the 
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4 
chamber may be prevented from escaping out of the 
chamber. . 

The portion of the interior air adjacent the copy 
sheet outlet with the highly dense and hot carrier may 
be sucked by a pump P2 through the opening B and 
passed through a duct 10 in a heat exchanger and pri 
mary cooling device 9. The duct 10 may desirably have 
its outer peripheral surface formed with a number of 
pleats or ?ns so as to provide an increased surface area 
and accordingly an increased heat exchange ef?ciency. 
The air temperature TC at the outlet of the heat ex 
changer 9 is made lower than the air temperature TB 
at the opening B due to the radiation effect. Therefore, 
the relative temperature of the carrier vapor contained 
in the air may be correspondingly lowered and such 
carrier vapor under concentrated condition may be di 
rected into a cooling and collection chamber 11. 
The cooling and collection chamber 11 is similar in 

construction to the conventional refrigerator, dehu 
midi?er or the like, and in accordance with the temper 
ature difference between the in?ow air temperature TC 
and the outflow air temperature TD, i.e., AT = TC — 
TD, this chamber may collect an amount of the carrier 
vapor corresponding to the difference between the sat 
urated vapor pressures of the carrier vapor at various 
temperatures. Therefore, the greater the value of AT, 
the better the collection ef?ciency. In other words, the 
air- containing the carrier vapor may be rapidly cooled 
in the cooling and collection chamber 11 and when the 
carrier vapor exceeds its saturated vapor pressure, the 
oversaturated carrier vapor will be condensed and liq 
ui?ed and most of it (eg about 90 percent for AT= 50° 
C) will be collected in accordance with the aforesaid 
temperature difference AT and discharged into a col 
lector 12. 
As a result, the air temperature TD and the amount 

of the carrier vapor at the outlet of the cooling and col 
lection chamber 11 are lower than their initial levels, 
but discharging such mixture of air and carrier vapor 
out of the apparatus would be uneconomical and unde 
sirable in terms of thermal ef?ciency since the mixture 
still contains carrier vapor of the order of 10 percent. 
Therefore, such cooled air may be introduced into the 
heat exchanger 9 for reuse as a coolant, which may ef 
fect heat-exchange with the air from the ?xing-drying 
chamber 2 to reduce the temperature of the latter air 
within the duct 10 and thereby increase the relative 
density of the carrier vapor contained in such latter air. 
On the other hand, the cooling air itself may be heated 
to reduce the relative density of the carrier vapor con 
tained therein and directed into the mixing chamber 8, 
where it merges and mixes with the hot air sucked 
through the openings G and H of the ?xing-drying 
chamber 2 and may be heated or pre-heated by such 
hot air, and then blown into the chamber 2 through the 
opening A to force the copy sheet against the hot plate 
3 and expedite the vaporization of the carrier liquid on 
the copy sheet while ?owing toward the opening B. 
To dry a wet copy sheet ef?ciently, application of 

heat alone would be insufficient and a great amount of 
air blown against the copy sheet would be most effec 
tive. According to the present invention, therefore, the 
air in the portion of the ?xing-drying chamber 2 where 
the carrier vapor pressure is lower may be made to act 
cyclically and in addition, the air in the portion of the 
chamber 2 where the carrier vapor pressure is higher 
may be passed through the heat exchanger and the 
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cooling and collection device so that as much carrier 
vapor as possible may be condensed and separated 
from the air and such air may be reused as a coolant in 
the heat exchanger, whereafter this latter air may be 
mixed with the former air and preheated thereby, and 
then the air-air mixture may be recirculated. Thus, all 
the air in the chamber 2 may be treated within the con 
?nes of the apparatus housing with substantially none 
of the air being discharged out of the apparatus, thus 
preventing pollution of the atmosphere as well as 
greatly improving the fixing-drying efficiency and con 
tributing to the high—speed operation of the liquid de 
velopment type electrophotographic copying ma 
chines. 
- FIG. 2 shows various forms of the ?xing-drying de 
vice suitable to carry out the present invention. The de 
vice shown in FIG. 2(a) employs a combination of a hot 
plate 3 and a blotting roller. The blotting roller 13 and 
a driving rubber roller 16 therefor are provided be 
tween the hot plate 3 and the copy sheet outlet 2b. The 
blotting follower roller 13 comprises a liquid-absorbing 
material 13 such as blotting paper or felt attached to 
the outer surface of a pipe 14 which in turn incorpo 
rates therein a heater to heat the copy sheet so as to va 
porize the carrier liquid present on and/or in the copy 
sheet on the one hand and cause the carrier to be ab 
sorbed by the blotting material on the other hand, thus 
ensuring a complete ?xing-drying effect. 
FIG. 2(b) shows a construction in which a plurality 

of rollers 18 having their surfaces covered with ciliary 
?ber 17 of heat-resistant resin are used to urge the copy 
sheet into intimate contact with the hot plate 3. 
The example shown in FIG. 2(c) employs pairs of 

heating rollers 19 and driven rollers 20 to transport the 
copy sheet 1 for ?xing-drying. Each of these rollers 
may contain a suitable heat source, and the driven rol 
lers 20 may be constructed as shown in FIG. 2(a) or 
2(b). In FIG. 2(c), the suction port for the chamber air 
is shown as a single port J. 
FIG. 3 shows an example of the electrophotographic 

copying machine to which the present invention has 
been applied The machine includes a rotatable drum 
21 covered with a photosensitive medium 22, a primary 
charger 23, a secondary charger or AC charger and ex 
posure means 24, a lamp 25 for overall exposure, a liq 
uiddeveloping device 26, a charger 27 for squeezing 
out any excessive developer on the surface of the pho 
tosensitive medium, a transfer charger 28, a transfer 
paper separator belt 29, a blade 30 for cleaning the 
photosensitive medium, a reciprocally movable car 
riage 31 for thicker originals, a sheet original transport 
means 32, a lamp 33 for illuminating the original, an 
optical system 34 for through-the-slit exposure, a paper 
supply station 35, ,a transfer paper separator roller 36, 
a drive motor M, a tray 37 and a discharger 39. The 
photosensitive medium 22 comprises a photosensitive 
layer and an insulative layer formed thereon. 
The apparatus of FIG. 3 employs an embodiment of 

the invention as shown in FIG. 2(a), that is, blow-out 
ports B, A and intake ports G, I-I'are respectively dis 
posed above and below the passageway of the copy 
paper so that the air sucked by the pump P1 is passed 
through passageways 40 and 38'and into the mixing 
chamber 8. , 

In such construction, it is difficult to make the ?xing 
drying chamber 2 hermetically sealed, yet it is possible 
to cause the air to be sucked in through the openings 

3,854,224 

20 

25 

35 

55 

65 

6 
B, H, Gland 40 and blown out through the opening A, 
thereby circulating the air between the chambers 2 and 
38 to minimize the amount of the air exhausted from 
the apparatus. 
Referring to an embodiment shown in FIG. 4, a sheet 

of photosensitive‘ paper carrying thereon a visible 
image developed from an electrostatic latent image by 
means of liquid developer or a sheet of transfer paper 
41 carrying thereon a visible image transferred from 
the photosensitive medium may be guided by a roller 
42 to pass into a ?xing-drying chamber 43 through an 
inlet 44 and leave the chamber through an outlet 45 for 
discharge through a set of rollers '46 onto a tray (not 
shown). The ?xing-dryinglchamber 43 is hermetically 
sealed as far'as possible, except at the inlet and outlet 
44 and 45. The carrier liquid present on and/or in the 
copy sheet may be vaporized for toner ?xation both by 
the heat from a heater 47 underlying the bottom of the 
chamber 43 and by the air blown from a blow-out port 
48. Alternatively, however, the fixing~drying chamber 
43 may be constructed such that the copy sheet moves 
along the center line of the chamber with a suitable hot 
plate and heat source disposed just below the center 
line. 
The ?xing-drying chamber 43 is provided with an air 

intake port 49 through which the air in the chamber 43 
may be sucked by a pump P, which is connected 
through an air cooling condenser 50 and further 
through a duct 51 to the blow-out port 48, thus forming 
an air circulation path. The duct 51 is branched to pass 
part of the air to a cooling chamber 52 such as refriger 
ator or dehumidi?er which is provided with an exhaust 
port 53. In the air cooling condenser 50 and in the cool 
ing chamber 52, the air may be reduced in temperature 
to oversaturate the carrier vapor contained therein and 
the carrier liquid thus condensed may be collected 
through pipes 54 and 55 into a vessel 56. The ratio of 
the air circulated from the air cooling condenser 50 to 
the chamber 43 to the air passed to the cooling cham 
ber 52 may be suitably adjusted to 1:1 to 100:1 by a 
control plate 57 disposed at the branching point of the 
duct 51. Empirically, the ratio of 51l to 20:1 has been 
found most suitable. An absorbing chamber 59 ?lled 
with a charge of absorbent material 58 such as active 
carbon may be connected to the exhaust port 53, if re! 
quired. 

In the construction described just above, the air and 
carrier liquid in the ?xing-drying chamber 43 may be 
circulated by the pump P and since the interior of this 
chamber is at a pressure level below the atmospheric 
pressure, the air cannot go out of the chamber 43. 
Rather, the chamber 43 may admit thereinto a small 
amount of external air through the copy sheet inlet and 
outlet 44 and 45 and such air will force out a corre 
sponding amount of the internal air. The air thus forced 
out is almost clean and hygienically harmless, ‘because 
the air is passed through the air cooling condenser 50 
for condensation and separation of carrier vapor from 
the air and part of such air is further passed to the cool 
ing chamber 52 for further collection of carrier vapor 
until it is ?nally exhausted into the atmosphere, prefer 
ably through the tilter 58 such as active carbon which 
absorbs any residual carrier vapor in the air. Also, the 
absence of air leakage from the ?xing-drying chamber 
43 enables the amount of air to be increased suffi 
ciently to accomplish the drying and accordingly, en 
hances the efficiency of ?xing and drying operation. On 
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the other hand, the smaller amount of air passed to the 
cooling chamber 52 leads to an increased cooling ca 
pacity of this chamber, which in turn improves the col 
lection ef?ciency of the carrier liquid. Thus, the pres 
ent invention is highly effective to improve the liquid 
development type electrophotographic copying ma 
chines. 

FIG. 5 illustrates an example of the transfer type 
electrophotographic copying apparatus to which the 
present invention has been applied. The apparatus in 
cludes a rotatable drum 21 covered with a photosensi 
tive medium 22, a primary charger 23, a secondary 
charger or AC charger and exposure means 24, a lamp 
25 for overall exposure, a liquid developing device 26, 
a charger 27 for squeezing out any excessive developer 
on the surface of the photosensitive medium, a transfer 
charger 28, a transfer paper separator belt 29, a blade 
30 for cleaning the photosensitive medium, a recipro 
cally movable carriage 31 for thicker originals, a sheet 

_ original transport means 32, a lamp 33 for illuminating 
the original, an optical system 34 for through-the-slit 
exposure, a paper supply station 35, a transfer paper 
separator roller 36 and a drive motor M. 

In the above-described copying machine, a copy 
sheet 1 carrying an image transferred thereto from the 
toner image on the photosensitive drum 21 may be di 
rected to fixing means 2. The ?xing means 2 includes 
a hot plate 3 heated by a heater 4 therebelow, a driven 
roller 16, and a heating roller 13 biased into engage 
ment with the roller 16 by spring or like means. The 
heating roller 13 comprises a steel pipe covered with a 
blotter for absorbing liquid such as blotting paper or 
the like and having a heater therein. The ?xing means 
further has a blow-out duct A and an intake duct B in 
the upper portion, and a suction blower P1 in the lower 
portion. 
After being separated from the drum 21, the copy 

sheet 1 may be forced into intimate contact with the 
hot plate 3 by ‘the air from the blower P1 and from the 
blow-out duct A so that the carrier liquid present on 
and in the copy sheet may be vaporized by the heat 
transfer from the hot plate 3 and by the pair of heating 
rollers 13 and 16. The air containing the carrier vapor 
may be sucked through the intake duct B into the cool 
ing-collecting means 11, where most of the carrier 
vapor may be separated and collected from the air and 
the air thus cleaned may be recirculated by pump P2 

' to the ?xing means 2 through the blow-out duct A. On 
the other hand, the blower Pl may suck the air from 
the interior of the ?xing means 2 in the vicinity of the 
inlet and outlet H and G to thereby reduce the pressure 
in the ?xing means so as to prevent the carrier 
containing liquid from escaping outwardly. 
Since the air from the blower P1 contains a small 

amount of carrier vapor and is hot, such air may be 
passed to the drying chamber 38 contiguous with the 
?xing means 2, to thereby expedite the drying in coop 
eration with the residual toner removing discharger 39. 
Some of such air may be recirculated by the pump P1 
through duct 61 to the ?xing means 2. 

In such construction, the copy sheet may be passed 
through the ?xing means 2 and drying chamber 38 and 
discharged onto the tray 37 by the pair of discharge rol 
lers 62. The copy sheet 1 now on the tray is still con 
tinuing to vaporize the carrier liquid thereon due to the 
above-described time lag in vaporization. 
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A feature of the present invention is that such carrier 

vapor is collected to prevent it from escaping out of the 
apparatus. 
To that end, the tray 37 is in the form of a box com 

prising a bottom plate 63, opposite side plates 64, an 
end plate 65 and a top plate 66, as shown in FIG. 6. A 
cover 68 is pivotally connected to the top plate 66 by 
means of a hinge 67, and normally closed in the manner 
as shown in FIG. 5 to hermetically seal the box so as to 
prevent escape of the air from within the tray. 
An opening 69 of suitable dimensions is formed in 

the side plate 64 of the tray and a duct 70 is joined to 
this opening. The duct 70 is connected to the pump P2 
so that the air in the hermetically sealed tray is directed 
to the carrier vapor collector 11 after being used cycli 
cally for ?xing and drying. The duct 70 may altema 
tively be connected directly to the collector 11. 
The tray 37 is sealingly secured to the cover 71 of the 

copying apparatus body. A flow of hot air is introduced 
from the apparatus body into the tray through an open 
ing 72 in the cover by the blower P1, and the hot air is 
circulated through the interior of the tray to completely 
dry the still wet copy sheet, whereafter the air with the 
carrier vapor passes through the duct 70 to the collec 
tor 1 1. 
The air admitted through the opening 72 may also act 

to ?oat a subsequent copy sheet which has been dis 
charged into the tray so as to keep it separate from the 
underlying copy sheet to thereby expedite the drying 
thereof. 
The tray cover 68 may desirably be formed of trans 

parent plastics to readily permit the operator to ob 
serve the arrival of successive copy sheets in order to 
prevent the jam which would result from overstocking 
copy sheets in the tray. 

In the above-described embodiment, the tray is of a 
cassette type and detachably mounted to the apparatus 
body by means of rails 73 and 74, whereas it may also 
be formed integrally with the apparatus body so that 
the cover 68 when opened is available to provide an ac 
cess opening for copy sheets. 

In the liquid development type electrophotographic 
copying machine, as already described, it has been ex 
tremely dif?cult to prevent leakage of the carrier vapor 
from the machine since the air containing carrier vapor 
leaks outwardly along the copy sheet, i.e., the carrier 
liquid on and/or in the copy sheet continues to vapor 
ize. The present invention, therefore, provides a her 
metically sealed construction of the tray in which the 
carrier vapor resulting from said cause may be col 
lected. This, combined with other collector means in 
use, is highly effective to overcome the described prob 
lem which has heretofore been a serious drawback of 
the liquid developing system. 
As has been described, the copy sheet heating and 

drying device according to the present invention can 
almost completely remove and collect the developing 
liquid vapor and accordingly can maintain the ambient 
atmosphere in highly hygienic conditions. 
Also, since the interior of the heating-drying cham 

ber is always maintained at a pressure level below the 
atmospheric pressure, any vapor produced by the heat 
ing of the developing liquid cannot leak out of the 
chamber and thus, complete removal and collection of 
such vapor is ensured. 
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Further, circulation of the air between the heating 
drying chamber and the cooling-condensing chamber 
eliminates leakage of the developing liquid vapor. 
Furthermore, the hermetically sealed construction of 

the copy sheet receiving tray is also useful to collect al 
most all of the low-pressure developing liquid vapor 
produced from the copy sheets in the tray. 
We claim: 
1. A device for heating and drying copy mediums in 

a liquid development type copying machine, compris 
mg: 
a heating-drying chamber having an inlet and an out 

let for receiving and discharging copy mediums, 
and including means for heating and drying copy 
mediums wet with developing liquid; 

suction means for sucking air containing developing 
liquid vapor produced in said heating-drying cham 
ber and for reducing the pressure in said chamber 
below the ambient air pressure surrounding said 
machine wherein said suction means comprises a 
first suction portion for sucking the part of the de 
veloping liquid vapor containing air which is at a 
higher vapor pressure and a second suction portion 
for sucking the part ‘of said air which is at a lower 
vapor pressure; 

cooling-liquifying means for cooling and liquifying 
the sucked air containing said developing liquid va 
POY; 

means for collecting the developing liquid liqui?ed 
by said cooling-liquifying means; 

a passageway for circulating air between said heat 
ing-drying chamber and said cooling-liquifying 
means; and 

means for blowing the cooled air provided by said 
cooling-liquifying means through said passageway 
and into said heating-drying chamber. 

2. A device according to claim 1, wherein said ?rst 
suction portion is located in the upper portion of said 
heating~drying station, and said second suction portion 
is located in the lower portion of said station. 

3. A device according to claim 1, wherein the cool air 
cooled by said cooling-liquifying means is used as cool 
ant for said cooling-liquifying means. - 

4. A device according to claim ll, further comprising 
means for combining the cool air provided by said cool 
ing-liquifying means and the developing liquid vapor 
containing air which is at a lower vapor pressure, and 
for blowing said combined air toward said heating 
drying chamber. 

5. A device according to claim 1, wherein said heat 
ing means includes a hot plate. 

6. A device according to claim 1, wherein said cool 
air blown toward said heating-drying chamber is blown 
against a copy medium, 

7. A device according to claim 5, wherein said heat 
ing-drying chamber further includes a roller provided 
to transport a copy medium in intimate contact with 
said hot plate. 

8. A device according to claim ll, wherein said heat 
ing-drying chamber includes at least one pair of hot rol 
lers for holding and transporting a copy medium there 
between. 

9. A device according to claim 1, wherein said heat 
ing-drying chamber further includes developing liquid 
blotting rollers for holding and transporting a copy me 
dium therebetween. 
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10. A device according to claim 9, wherein each of 

said blotting rollers has a heat source therein. 
11. A device for heating and drying copy mediums in 

a liquid development type copying machine, compris 
mg: 
a heating-drying chamber having an inlet and an out 

let for receiving and discharging copy mediums, 
and including means for heating and drying copy 
mediums wet with developing liquid; 

suction means or sucking air containing developing 
liquid vapor produced in said heating-drying cham 
ber; 

?rst and second cooling-liquifying means for cooling 
and liquifying the sucked air containing said devel 
oping liquid vapor; 

distribution means for distributing part of the cool air 
provided by said first cooling-liquifying means to 
said heating~drying chamber and for distributing 
the remainder of said cool air to said second cool 
ing-liquifying means; 

means for exhausting the air cooled by said second 
cooling liquifying means; and 

means for collecting the developing liquid liqui?ed 
by said first and second cooling-liquifying means. 

12. A device according to claim 11, wherein said dis 
tribution means includes a ?rst air passageway for air 
discharged from said ?rst cooling-liquifying means, 
second and third passageways connected to said first 
passageway at a branching portion for carrying air from 
said ?rst passageway to said heating-cooling chamber 
and to said cooling-liquifying means, and an air ?ow 
rate and distribution control plate disposed at said 
branching portion. 

13. A device according to claim 11, wherein said sec 
ond cooling-liquifying means has air exhaust means 
provided with an absorbing material for absorbing any 
residual developing liquid vapor. 

14. A device according to claim 11, wherein said dis 
tribution means includes adjustment means for distrib 
uting said cool air to said heating-drying chamber and 
said second cooling-liquifying means at a ratio of 5:1 to 
20:1. 

15. A device according to claim 13, wherein said ab 
sorbing material is active carbon. 

16. A device according to claim 11, wherein said 
heating-drying chamber is hermetically sealed except 
at the inlet and outlet thereof for copy medium. 

17. A device for heating and drying copy mediums in 
a liquid development type copying machine, compris 
mg: 
a heat-drying chamber including means for heating 
and drying copy mediums wet with developing liq 
uid; 

hermetically sealed receptacle means for receiving 
copy mediums heated and dried by said heating 
drying chamber; 

?rst suction means for sucking air containing devel 
oping vapor produced in said heating-drying cham 
ber; 

means for blowing preheated air into said receptacle 
means; 

second suction means for sucking developing liquid 
vapor produced from copy medium in said recepta 
cle means; 

cooling-liquifying means coupled to said first and 
second suction means for cooling and liquifying the 
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developing liquid vapor containing air sucked by 
said ?rst and second suction means; 

means for collecting the developing liquid liqui?ed 
by said cooling-liquifying means‘, 

means for blowing the cooled air from said cooling 
' liquifying means into said heating-drying chamber; 
and ' 

an air pump for circulating said air between said 
chamber and said cooling-liquifying means. 

18. A device according to claim 17, wherein said 
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copy medium' receptacle means is detachably mounted 
on said copying machine. 

19. A device according to claim 17, wherein at least 
a portion of said copy medium receptacle means is 
transparent. 

20. A device according to claim 17, wherein said her 
metically sealed copy medium receptacle means is 
mounted on said copying machine and is connected to 
said second suction means in an airtight manner. 
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