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5 Claims, 

The present invention relates to printing maa 
chines of the photographic type by means of 
which drawings, tracings and the like on trans 
lucent material are reproduced on a continuous 
sheet of sensitized paper, and to finishing ap 
paratus associated with such machines, wherefoy 
the printed paper is washed by food baths of 
Water and chemicals, then conducted to a diyer 
and finally to a winding up device or triating 
taile, 

fore particularly the invention relates to he 
d;ying apparatus, and as oioject thereof is 3:23 
provision of a simple and more econoagical Sea,3is 
for effectively drying the paper th&Y that 23a 
oodied in Enactines of this characte: acay a S2, 
such Aachines, is rost instances, essagiyi Ag g8S 
or electricity as a neas or heatizag & Suit face 0: 
considerable area in proximity to Wiich kae 22,233 
Yioves in traveling frost tae iod. Ratas () as 
Windig tag device. 
AXother object of the investion is to giovide 2, 

drier of this character in viricia i.e page is 
dried by heated air and i22 yaich as laisalicity C3 
ise air agaay he readily naiataiaad Aea is 32 
sired percentage. 

Iga accc.plishing the aforesaid oojects, kie ge:S 
og eiecisical heating Yaits and the eating 533'- 

areför is & 
ckazncered member or drier tirougin which the 
829; is catased to tX&ve &Rad it. 'whica hea;2 

air is exployed as the drying Sincedii Era, 25aošae: 
object of the invezation ceing to tilize 3oz as 
purposs the air heated Ry the la Zags or OE28. 
articia light source of the printing Raachine aid 
tle resistances for electric langs. 
The invexation is Ehore especially adaptaile to 

& inting and finishing macaine is Waica the 
araps producing the light to wica Sie sensitigas. 

4. 

5. 

55 

page is exposed are richola Sated. Within a revoltaicie 
cylinder, the work being in positive contact tria 
the cylinder and revolvigag therewit. Eze cy. 
iger Recessarily eq2i.e3 ventiatic... to Reyesai, 
it, groan becoming overhestad, as 2d to tis 332d 33. 
exags, far is arranged at Yi he exad nexed:, ...is 
£er displaces a cosideracle 333c23 at O; acaied 
ai, and it is a frieg object of She inve:Cition 
to enpoy this air &S the paper disting (anadiuxia 
and the fan as the means for forcing 32c air o 
azad tiarough the dries. 

circuit with the printing lamps are caecsists 
inciding resistance coils Willic: generate conside 
erable heat, and it is a further object of 32 in . 
vention to house these coils within the coalit, 
leading from the fan to the drier so as to utilize 

(C, 95-90.5) 
to the ful extent all of the heat generated by the 
printing lilacinie. c 
A still further object of ae invention is the 

provision of an inprovenent is printing and 
finishing Enachines og & dying apparatus which 60 
is of Sitaple construction, ei evy cars, effective 
&Bad eco203 (ical in operation, a ysica employs 
as fiae drying Eilesia's aesad Sir Waica would 
otherwise ce discharges directly irio & chiyansy. 
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Cogas,C&id2 3iac 20-ye 
ge3.exa, 32 S&S Seize 

£ is a se act:25a 
is 2s clairing 0 

2g Sadie's...is 5:23, Weit}s: 
233,3332, S3, Gaia.0 dea 

; :28 33:23 (S. a6) 
2013& depasiyag 

i; varios a galaxiacing 8 
3.23'GOS. 

igaaSigi 3.2s. 8.3: 
st 3 - y ; : y descRica:, 

3.27 as dig figgs 

to 3i. 
8.3283 ge: 

3.323i: 

i.e. 32.335ine Tika is exca;8;ica 
3 SRV72 (2.37 ii. 533i:'Re Elia?, 

&ic3 y, EE2: Efisi (33&iag Sigcaa.. is: 
A. cle:Si S3ctio2, view C. She aire 22-235 

Fe3SECe 323ERegis refer to Sigira. 
2g2G238; 6 diffle3.exas, Fetis. 93), 
3:2 (COSASE 333 a Sing 

3 &ag 2:2S6 3.53. 33'e in 32.333ia. 
22 22(2337, it:3735,803 is 302ceaei, Tiša Ras ex 

23risting tag.ciiga 32- 98. ce503, 3073VG3', SS5 
cities (), evori!y 33&ed 323igg (yigade 
Wit&ain visis: age 8, 23.5'ality OS 3.3g2king 33 is, 
8.3323 QS 3.28 23:33, 7.33 &ER'' ages: Si, one (2d of 
is c373.2cies is & 333i:33a; 2:iiis, 3a for 
efectigag Vega; 3,802 & 3268. 

Siery geS33333d, 523 23iraking Eackisae, soyn. 
iO2 is 32. Ce323:39, CO;GA23ises 333iga, as fragaes a 
3i Viacia &Se 53CE&S 3 Saggo3rtizag a wors, she: 
3, 252d 338 (32° 350e 'olis of sensitized print gape. 
4, 32Voisily Saggered between the end frames 3 

3Sixatisag cylizatia: 5 Yaadia, regaraiy, of 
&S3 and Wilkin 72hich are a pigsality 
is e33Csed its the printing oparation, 
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2 
shown but forming the subject matter of a co 
pending application. These lamps 6 are con 
trolled by switch connections, not shown, and 
included in the electrical circuits are a like plu 
rality of rheostats, the resistance coils of which 
are indicated at 7 and arranged, in this instance, 
in parallel rows between the end frames 1. 
The paper 4 and the tracings, the latter being 

indicated by the broken line 8, Fig. 1, are carried 
to the cylinder 5 on a plurality of spaced endless. 
belts 9 which hold the work in positive contact 
with and constitute friction driving neans for 
the cylinder. These belts 9, only one of which is 
shown, engage under a driving roller 10 and 
travel therefrom in the direction of the arrow A 
to the cy'inder 5, with the work interposed be 
tween taean and the cylinder, thence upWardly, 
rearwardly and downwardly in contact with 
roliers 3, 2, 3, 4, 25, and under a tension 
roller 16 to a roller 1.7 adjacent and in rear of 
the driving roller 10, the latter being driven 
through a variable speed mechanism indicated 
at 18 and which includes a driving belt 19 con 
nected to a notor 20, the connection between 
the nechanism 18 and the roiler 0 not being 
shown as it forms no part of the invention. 
The tracings 3 drop rom the cylinder 5 onto a 

tray 2 rom which they are removed, by the 
operator, while the continuous sheet of sensitized 
paper is carried from the rollier i1 again upward 
ly by the belts 9 over the rollers 12 and 13 and 
extended to a roler 22 gave and it rear of the 
printing nachine proper. Shereafter the paper 
is caused to travel through the finisher, which is 
a complete unit connected to and placed in back. 
of the printer. 

in passing through the finisher the exposed 
sensitized paper is fed downwardly through a 
clear water food bath projected from a pipe 23, 
and then through a clear Water spray grojected 
from a pipe 238, adjacent s, guide roler 22. The 
exposed sensitized paper then travels downwardly. 
to the Washer and is carried horizontally alter 
nately Over and under a series of rollers 24 and 
under a series of pipes 25 alternating with the 
rollers 24 and from which the paper receives, 
flood baths of both water and chemicals. The 
paper then travels vertically upward, getting an 
additional wash of clear water fron the final 
spray pipe 26. Water not striking the paper is 
carried away by troughs 2, and a catch basin 28 
is provided for the water and chemicals of the 
food baths. 
From the pipe 26 the paper continues to travel 

upward, thence over a rollier 29 and vertically 
downwardly to a winding up device indicated 
generally by the numera 30, or, if desired, to a 
trimming table, not shown, drying of the paper 
being effected during its travel from the final 
water spray 26 to the winding up device 30 or 
trimming table. The paper is guided in said vers 
tical downward travel by means of a series of 
horizontal rods or roilers 29. The means for 
drying the paper is the particularly novel feature 
of the invention and will now be described. 
The roller 29 is mounted in brackets 3 carried 

by the upper edge of a wall 32 extending upward 
from the washer frame 33 which supports the 
basin. 28. Chambers or compartments 34 and 35 
are formed on either side of this center partition 
wall 32 by a housing comprising outer side walls 
36 and end walls 37, the two compartments con 
municating with each other above the roiler 29. 
In this instance the compartment 35 extends be 
low the compartment 34 with the partition mem 

1,924,758 
ber 32 also forming an outer wall for the lower 
part of the compartment 35. The compartment 
34 is closed at the bottom by a wall 38 having an 
elongated opening 39 for receiving the paper 4 
which travels upward through this compartment, 
over the roller 29 and downward through the 
compartment 35, the latter being closed at the 
bottom by a wall portion 40 slotted at 41 for the 
paper to pass therethrough. The inner sections 
of the bottons 38 and 40, formed by their re 
spective slots 39 and 41, may have hinge connec 
tion, as indicated at 42, with the wall 32, these 
sections being lowered to facilitate threading the 
paper through the drier. 
At one erid of the printing cylinder 5 is a cen 

trifugal exhaust fan 43, driven, in this instance by 
a motor 44. This fan creates a current of air 
through the cylinder for the purpose of ventila 
tion, the air absorbing a good portion of the heat 
generated by the lamps 6. To discharge this dry 
hot air into the work-room would make working 
conditions uncomfortable, and therefore it has 
hitherto been conducted into a chimney flue. To 
the end of putting this heated air to work as the 
drying medium for the paper, and thus eliminat 
ing the necessity of using other means of drying, 
such as gas or eiectricity, the fan 43 is caused to 
discharge into a conduit 45 which leads into a 
housing 46 enclosing the coils 7 of the herein 
above mentioned rheostats, the other end of the 
housing communicating with a conductor pipe 47 
which extends rearwardly, then upwardly and 
discharges into a duct 48 extending horizontally 
across the bottom of the air intake chamber Or 
compartment 35 of the drier. This duct 48 has an 
eiongated slot opening 49 through which the 
heated air passes into the compartment 35. Ris 
ing in the compartment 35, as indicated by the 
arrows, the air passes over the roller 29, then 
downward in the compartinent 35, from which 
it is conducted through an Outlet pipe 52 lead 
ing from one end of the duct 51 to a chimney 
fue or elsewhere. 
Although any suitable means may be employed 

for removing the air heated from the light source 
of the printing member and conducting it to the 
drier, I prefer to use the means disclosed in the 
illustrated embodiment of the invention, that is, 
the exhaust fan 43 which not only draws air 
through the cylinder for the purpose of ventila 
tion, but acts, also, as a means for driving such 
air to and through the drier. 
The was 36 of the drier are preferably sepa 

rated along their vertical centers and hinged ad 
jacent the end was 37 to provide doors 53 which 
permit access to the paper so that it may be 
threaded through the openings at the bottoms of 
the two compartments 34 and 35 and through the 
drier, and also that the paper may be examined. 
if desirable, one or more or all of the doors 53 
may be provided with windows 54 whereby the 
operator may view the condition of the prints on 
the paper passing through the drier. 

Briefly summarized, the invention comprises, 
in combination with the printing and washing 
apparatus of a blue printing and finishing ina 
chine, a drier preferably Vertically arranged and 
having a plurality of communicating air cham 
bers through which the paper passes from the 
washing apparatus to a winding-up device or 
trimming table, the air employed as the drying 
medium being that used in ventilating the print 
ing cylinder and which is heated by the lamps 
producing the light for the printing, this air be 
ing in continuous movement by the action of an 
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exhaust fan which draws the air through the 
printing cylinder and then forces it through suit 
able conductors to the drier, from which it 
escapes, after passing over the washed paper, 
into a chimney flue or elsewhere. Furthermore, 
the resistance coils of the rheostats employed in 
the printing machine are also used in giving addi 
tional heat to the air after it leaves the printing 
cylinder and while being conducted to the drier. 
Thus, heat that would otherwise be wasted is 
used for a purpose which results in a considerable 
financial saving in both the equipment and oper 
ation of a printing and finishing machine. It 
will also be observed that the air enters the drier 
at Substantially the point where the paperS leaves 
it and is discharged therefrom near the inlet for 
the paper, and that the passage of the heated air 
through the drier is in the reverse direction to 
that traversed by the paper. Any Suitable ne2ins 
may be provided for conditioning the heated air 
as to hunidity and Elaintaining the air passing 
through the drier &t the desired humidity. 
What claim is: A 
1. In a machine of the character described, 8, 

drier in which is an air chamber having northa 
stationary walls and through which the paper is 
fed, an air duct extending along one end of said 
chamber having a slot opening in the wall of the 
air duct for the inlet of air to the chamber, and 
an air duct along the opposite end of the chamber 
having an opening in its wall for the discharge 
of air from said chamber, said chamber having 
openings adjacent said second and first named 
ducts, respectively, for the passage of the paper 
into and Out of the chamber. 

2. In a machine of the character described, a 
drier in which is an air chamber having an inlet 
and an outlet through which the paper is fed, an 
inlet for heated air, and a discharge opening for 
the air, a printing cylinder, a washing apparatus 
between the cylinder and the dryer, a conduit 
leading from the cylinder to the air inlet of Said 
drier and having a discharge slot extending along 
one end of the drier for a distance Substantially 
equal to the width of the paper, and means for 
forcing air from the cylinder through said con 
duit and said chamber. W 

3. In a machine of the character described, a 
drier including a vertical center wall, substan 
tially vertical side and end walls forming vertical 
chambers one each side of the center wall, and 
closures for the bottoms of said chambers having 
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openings through which the paper is fed, the two 
chambers being in communication at the top of 
said center wall, one of said chambers having an 
inlet for heated air and the other a discharge 
opening for the air. 

4. In a machine of the character described, a 
housing forming a vertically extending chamber, 
a longitudinally extending vertical partition di 
viding the chamber into two compartments hav 
ing communication at the top of the partition, 
the bottom of each compartment having an open 
ing through which the paper is fed, a roller at 
the top of said partition over which the paper 
engages, a duct extending across the botton of 
one compartment having an opening for the iri 
let of air to the compartment, a duct along the 
bottom of the other compartment having an 
opening for the discharge of air from Such con 
partment, the paper entering the drier through 
the bottom of the compartment from which the 
heated air is discharged. 

5. In a machine of the character described, a 
housing forming a vertically extending chamber, 

3. 
a vertical partition deviding said chamber longi 
tudinally into two compartments communicating 
with each other at the top of said partition, a 
roller at the top of the partition, the two com 
partments having openings at the bottoms there 
of through which the paper is fed, such paper 
travelling upward in one compartment, over said 
roller, and downward in the other compartment, 
a printing cylinder, a lamp in said cylinder, an 
air conductor leading from said cylinder and dis 
charging into one of said compartments, the other 
compartment having an opening for the dis 
charge of air, and an exhaust fan located at one 
end of the cylinder for drawing heated air from 
Said cylinder and forcing it through the com 
partmentS of Said drier, the passage of air 
through the drier being in a reverse direction to 
that of the paper. 

6. A machine of the character described con 
Structed in accordance with claim 5 and includi 
ing doors in the wall of said housing for the pur 
pose specified. 

7. A machine of the character described con 
Structed in accordance with claim 5 and including 
resistance coils housed within said air conductor, 
whereby the air is heated from two sources be 
fore reaching the paper. 

8. In an automatic printing and finishing ma-. 
chine, means for feeding a continuous sheet of 
Sensitized paper, a printing member, electric 
lamps therefor having a rheostat, means, for 
Washing the paper after leaving the printing 
member, a drier including an air chamber 
through which the paper is fed, and means for 
heating air by the heat of the resistances of the 

105 

rheostats and for conducting such heated air to 
the said air chamber. 

9. In an automatic printing and finishing ma 
chine, means for feeding a continuous sheet of 
sensitized paper, a printing member, electric 
lamps therefor having a rheostat, means for 
Washing the paper after leaving the printing 
member, a drier including an air chamber 

18 

through which the paper is fed, a housing for 
the rheostat for heating air by, the resistances of 
the said rheostat, and an air conduit leading from 
the Said housing to the air chamber. 

10. In an automatic printing and finishing 
machine, means for feeding a continuous sheet 
of Sensitized paper, a printing member, electric 
lamps therefor having a rheostat, means for 
Washing the paper after leaving the printing 
member, a drier including an air chamber 
through which the paper is fed, a housing for 
the rheostat for heating air by the resistances of 
the Said rheostat, an air conduit leading from the 
Said housing to the air chamber, and a fan for 
forcing the heated air from the said housing 
through the conduit and through the air chamber. 

il. in an automatic printing and finishing ma 
chine, means for feeding a continuous sheet of 
sensitized paper, a printing member, electric 
lamps therefor having a rheostat, means for 
Washing the paper after leaving the printing 
member, a drier including an air chamber 
through which the paper is fed, a housing for 
the rheostat for heating air by the resistances 
of the said rheostat, an air conduit leading from 
the said housing to the air 'ehamber, a fan for 
forcing the heated air from the Said housing 
through the conduit and through the air cham 
ber, and a discharge conduit extending from the 
air chamber for conducting air therefrom to the 
outside atmosphere. 

12. In an automatic blueprinting and finishing 
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4. 
machine, means for feeding a continuous sheet 
of Sensitized paper, a printing cylinder, lamps 
mounted within said cylinder, means for Washing 
the paper after leaving the printing cylinder, 
a drier having an air chamber through which the 
paper is fed, an air conduit leading from said 
cylinder to said drier, and an exhaust fan located 
at one end of the cylinder for creating a current 
of air through the cylinder for heating the air 
and for forcing the heated air through the con 
duit to the drier. 

13. In a machine of the character described, a 
printing cylinder, means for feeding a continu 
ous sheet of sensitized paper to the printing cyl 
inder, a drier for the paper, lamps within the 
cylinder having resistance coils, a conduit en 
closing the resistance coils and leading from the 
cylinder to the drier, and means for causing a 
current of air to pass through the cylinder and 
through the conduit to the drier whereby the air 
is heated from two sources before reaching the 
paper. 

14. In a machine of the character described, a 
printing cylinder, means for feeding a continuous 
sheet of sensitized paper to the printing cylinder, 
a drier for the paper, lamps within the cylinder 
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having resistance coils, a conduit enclosing the 
resistance coils and leading from the cylinder to 
the drier, and an exhaust fan located at one end 
of the cylinder for producing a current of air 
through the cylinder to heat the air and for forc 
ing the heated air through the conduit past the 
resistance coils to the drier, whereby the air is 
heated from two sources before reaching the 
paper. 

15. In an automatic printing and finishing ma-.' 
chine, means for feeding a continuous sheet of 
sensitized paper, a printing member, electric 
lamps therefor having a rheostat, means for 
Washing the paper after leaving the printing 
member, a drier including an air chamber 
through which the paper is fed, a housing for the 
rheostat, an air conduit leading from the print 
ing member to the drier and including the hous 
ing of the rheostat, and a fan for causing a cur 
rent of air to pass over the said lamps for heat 
ing the air and for forcing the heated air through 
the conduit past the rheostat to the drier, where 
by the air is heated from two Sources before reaching the paper. 

HARRY HEWESSULLIVAN. 

95 

100 

105 

110 

115 

120 

125 

180 

35 

140 

145 

150 


