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To all whom it may concern: 
Beit known that I, EUGENE A. RUMALLER, 

a citizen of the United States of America, 
and a resident of Winnetka, county of Cook, 
State of Illinois, have invented certain new 
and useful Improvements in Dry-Kilns, of 
which the following is a specification. 
The main objects of this invention are to 

provide an improved form of drying kiln 
of the type described in Patent No. 918,621, 
issued to Charles A. Wenborne April 20th, 
1909, particularly adapted for accelerating 
the drying of coatings of oil, paint, varnish. 
and kindred substances, after they have been 
applied to articles of wood, metal or other 
materials, for rapidly drying articles and 
substances that will not withstand the ap 
plication of temperatures much above ordi 
nary temperatures, or temperatures varying 
materially throughout the extent of the arti 
cles or substances that are being dried; and 
for drying substances which dry by chemi 
cal or physical changes other than the mere 
evaporation of moisture. These objects are 
accomplished by the construction shown in 
the accompanying drawings, in which :- 

Figure 1 is a somewhat diagrammatic 
transverse section of a drying kiln embody 
ing this invention, the supports for the pal'- 
tition 1 and the manifolds and other pipe 
connections in the background being omitted 
for the sake of clearness. Fig. 2 is a similar 
section illustrating a modification of the. 
lower portion of the kiln, the upper portion 
being broken away as it may be similar to 
that of Fig. 1. Fig. 3 is a perspective view 
illustrating a preferred arrangement of a 
condenser or cooling coils. Fig. 4 is a hori 
zontal section on the line A-A of Fig. 1. 

In the construction shown in Fig. 1, the 
building, having walls suitably insulated to 
prevent the loss of heat, and any openings 
in the interior walls are provided with air 
tight doors or closures. The interior of the 
kiln is subdivided by a partition 1 into a 
main dying compartment or chanbei' A 
and a collparatively narrow hot air duct B. 
The duct B extends throughout the entire 
height and length of the drying chamber A. 
and the partition 1 is so constructed and 
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Supported as to provide an air inlet 2 at the 
top of the kiln, extending substantially 
throughout the entire length of the drying 
chamber, and an air outlet 3 at the bottom, also extending substantially throughout the 
length of the drying chamber. The parti 
tion 1 is insulated so as to prevent heat from 
passing through it and materially affecting 
the temperatures at opposite sides of it. 

Heating coils 4 are arranged in the duct 
B and extend substantially throughout the 
length of the kiln. These are located above 
the outlet opening 3, and are preferably 
concentrated in the lower part of the duct 
as shown. In order to prevent the air cur 
rent at the outlet 3 from being disturbed 
through the heating of the floor in the 
vicinity thereof by radiation from the heat 
ing coils 4, a radiation intercepting screen 
11 is provided below the heating coils 4. 
This is made up of slats V-shaped in cross 
section and nested together or otherwise 
suitably shaped and arranged to intercept 
all radiation from the coils while at the 
same time providing for free flow of air 
through the screen. 

Cooling coils 5 are distributed across the 
upper part of the drying chamber. A below 
the opening 2 and spaced below the ceiling 
6 a suflicient distance to provide ample room 
for undistribed distribution of air. In 
order that the cooling coils will cause the 
air to flow downwardly in a uniformly dis 
tilted current throughout the entire hori 
zontal area of the drying chamber, it is in 
portant that the air coming in contact with 
the cooling coils will be reduced to the same 
temperature at all points throughout the ex 
tent of the drying chamber. To this end, 
the cooling coil is made up of two separate 
sets of pipes, similarly distributed, and each 
set extending throughout the entire area of 
the drying room, and so connected with the 
source of cooling medium that the cooling 
medium will flow in opposite directions 
through the adjacent pipes of different sets, 
and thus the mean temperatul of the com 
bined coils will be uniform throughout the 
entire horizontal area. In the form. shown 
in Fig. 3, the inlet manifolds 7 are located 
at opposite ends of the drying chamber A 
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and respectively connected to opposite inds 
of the respective sets of pipes 5. The outlet 
manifolds 8 are located at opposite ends of 
the kiln, respectively above the inlet mani 
folds of the opposite sets of coils 5. Thus, 
each set of coils 5 is inclined upwardly 

... slightly from its inlet to its outlet end. 
This provides suitable draining of the pipes 
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5 and also insures that as the water becomes 
heated by contact with the walls of the pipes 
5 and rises, it will flow toward the outlet. 
As the flow is in opposite directions in any 
two adjacent pipes of different sets, the sum 
of the temperatures of such two pipes is the 
same at all points throughout their length, 
and the treatment of the air passing both 
pipes is accordingly the same at all points. 
In wide kilns, where on account of the great 
distance which the air must travel horizon tally above the cooling coils, the air flowing 
to the side of the kiln which is distant from 
the inlet loses some of its velocity, the loss 
of velocity may be offset by inclining the 
coil as a whole so that its distant side is 
higher than its near side. This increases 
the height of the column of cool air and ac 
cordingly increases the head, which pro 
duces the movement of the air, in propor 
tion to the distance from the hot air duct. 
The door for ingress to and egress from 

the drying chamber should preferably be 
in one end of the kiln, as indicated by the 
dotted lines 9, Fig. 1, since this will permit 
the door to be opened for the purpose of in 
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spection of the contents during the progress 
of the drying operation with minimum dis 
turbance of the air currents in the kiln. 

In the form shown in Fig. 2, the outlet 3 
is at the opposite side of the kiln from the 
inlet 2, and communicates with the air duct 
B by means of a flue 10 below the floor. of 
the drying room. This form may be pre 
ferred in some installations. - 
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drier, and moisture should be added. This 
65. 

any way : A 
throughout the length of the kiln. If it is 

Invarnish drying; it has been found that 
a certain amount of humidity in the air in. 
the drying chamber is desirable. It im. 

- proves the drying of the coating and at the 
same time revents injury to the glued 
joints of wooden articles. As the air in the drying chamber during operation is at a 
temperature considerably above that of the 
air which is admitted to the kiln before of t : - ' bottom of the heating coil. In such a calcu 

lation, the elevation of the opposite side of 
the cooling coil may be disregarded as it 
is made such as to give sufficient head to 
approximately overcome the friction which 

commencing the operation, it is relatively 
may be done by placing water in the kiln in 

which will distribute it evenly 

applied within the hot air duct, a predeter 
60 

mined measured quantity should be sup 
plied and an excess must be avoided as it 
would condense on the cooling coils and 
cause trouble. It is preferred to Supply the 
water from an open trough 12, preferably 
filled with sand or other porous material, 
and running lengthwise of the kiln at the 

1,055,359 
entrance to the hot air duct. At this point 
the air is unable to take up such an excess of 
npisture as Would condense upon the cool 
ing coils. Ordinarily, it is enough if water. 
is supplied once a day to the trough 12, as 
much water as will disappear in the sand. 
A sprinkling can with a flattened spout. 
serves well for this purpose. s 

r The operation of the device. shown is as 
follows: It is preferred that the condenser 
be always kept full of water, and to this 
end the inlet valve 13 has its handle re 
moved so that if is not manipulated in the 

Water being controlled by the outlet valve. 
14. On starting the kiln, steam is turned. 
into the heating coils, and the water outlet. 
valve 14 is. allowed to remain closed until 
the temperature in the hot air duct has risen 
to a suitable temperature, say 240° Fahr. 
The heat will apparently stay in the hot air: 
chamber for some time. In the meantime, 
the drier can be loaded. When this is done, 
the door is closed, and the discharge valve 
of the condenser is opened to..let the heated 
water out, and is then shut off completely. 
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ordinary operation of the kiln, the flow of . 
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Then, the discharge valve of the condenser . 
water through the condenser is such as to 
maintain throughout the drying chamber 
the temperature that is required. Increas 
ing the flow of water by opening the dis 
charge valve will lower the temperature in. 
the drying chamber, and decreasing the 
flow will raise the temperature. The rate 
of flow depends upon the area of the return 
duct B and the difference in weight per unit 
of area of the columns of air at opposite 
sides of the partition 1. As the air on both 
sides of the partition 1 above the level of 
the coils 5 is of the same temperature as the 
air in the flue B, and as the air on both sides 
of the partition 1 below the heating coil 4 
is of the same temperature as the air in the 
drying chamber A, these portions of the 
height of the columns of air may be dis 

is opened a little at a time until the flow of 
95 

100. 
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110 
regarded in calculating the velocity of the 
air movement for any given set of temper 
ature conditions, and the head which pro 
duces the flow of air may be taken as that 115. 
due to the difference in height between the top 
of the cooling coils at the low. side and the 

the air encounters in reaching that side of 
the coil. The height of the opening 2 is 
preferably equal to the width of the air 

A. , , --, . may 

be somewhat less on account of the contrac 
dugt B. The height of the opening 3 
tion of the air after contact with the cooling 
coils 5. Although but one specific embodiment of 
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this invention is herein shown and de 
scribed, it will be understood that numerous 
details of the construction shown may be 
altered or omitted without departing from 

5 the spirit of this invention, as defined by 
the following claims. 

I claim:- P 

1. A kiln of the class described, compris 
ing a drying chamber, an air inlet com 

10 municating with said chamber at one side 
and near the top thereof, an air outlet com 
municating with said chamber at one side 
and near the bottom thereof, a return air 
duct connecting said inlet and outlet, 

ls means for heating the air in said duct, 
and cooling coils distributed across the up 
per part of said drying chamber and spaced 
below the top of the kiln to provide a 
distributing chamber above them, said cool 

20 img coils serving as the dividing wall be 
tween said drying and distributing cham 
bers and being arranged to allow the heated 
air entering from said inlet to spread across 
the top of the kiln and to catase such air to 

2s flow by gravity in a uniformly distributed 
current downwardly through said drying 
chamber. 

2. A kiln of the class described, compris 
ing a drying chamber, an air inlet communit 

80 cating with said chamber at one side and 
near the top thereof, an air outlet communi 
cating with said chamber at one side and 
near the bottom thereof, said inlet and out 
let extending throughout substantially the 

85 length of said drying chamber, a return air 
duct narrower than said drying chamber 
connecting said inlet and outlet, means for 
heating the air in said duct, and cooling 
coils distributed across the upper part of 

40 said drying chamber and comprising two 
sets of pipes alternately arranged with re 
spect to each other, separate pairs of mani 
folds connecting the opposite ends of the re 
spective sets of pipes, and means for con 

45 necting a source of cooling medium with one 
of the manifolds of each set of pipes at re 
spectively opposite ends of the pipes, where 
by the cooling medium in passing through 
said pipes will flow in opposite directions in 

50 alternate pipes and insure a substantially 
uniform mean cooling temperature through 
out the entire horizontal area of Said drying 
chamber. 

3. A kiln of the class described, compris 
55 ing a drying chamber, an air inlet con 

municating with said chamber at one side. 
and near the top thereof, an air outlet con 
municating with said chamber at one side 
and near the bottom thereof, said inlet and 60 outlet extending throughout substantially 
the length of said drying chamber, a return 
air duct narrower than said drying chamber 
connecting said inlet, and outlet, means for 
heating, the air in said duct, two sets of 

65 cooling coils each uniformly distributed 

across the upper part of said drying cham 
ber throughout substantially the entire 
horizontal area thereof, and means for con 
necting a source of cooling medium with 
respectively opposite sides of said two sets to 
of coils, whereby the cooling medium will 
flow in-opposite directions through the coils 
of different sets and thereby, insure that the 
mean temperature of the two sets will be 
uniform throughout the entire horizontal 75 
area thereof and cause a substantially uni 
formly distributed downward flow of air 
through said drying chamber. 

4. A kiln of the class described, compris 
ing a drying chamber, an air inlet com-80 
municating with said chamber at one side 
and near the top thereof, an air outlet com 
municating with said chamber at one side. 
and near the bottom thereof, said inlet and 
outlet extending throughout substantially 85 
the length of said drying chamber, a return 
air duct narrower than said drying chamber 
connecting said inlet and outlet, means for 
heating the air in said duct, and two Syln 
metrically arranged sets of cooling coils, 90 
each set being equally distributed through 
out substantially the entire horizontal area 
of the drying chamber, each set comprising 
inlet and outlet manifolds oppositely ar 
ranged with respect to those of the other set, 95 
the inlet manifolds of both sets being con 
nected together and to a common source of 
cooling medium, whereby the flow of cooling 
medium will be in opposite directions in ad 
jacent papts of the two sets and thereby 100 
insure uniform cooling effect throughout 
the entire horizontal area of the drying 
OOI). 
5. In a device of the class described, the 

combination of a drying chamber having an 105 
inlet, opening at one side near the top there 
of and having an outlet opening at one side 
near the bottom thereof, a hot air duct con 
necting said inlet and outlet openings, and 
cooling coils distributed across the upper 110 
part of said drying chamber, the side of sail 
cooling coils adjacent to said hot air duct 
being located below the level of said airin 
lef, and the opposite side of said cooling. 
coils being elevated above said first men-, -115 
tioned side. 

6. In a device of the class described, the 
combination of a drying chamber, an air 
duct at one side of said drying chamber 
and communicating therewith at openings, 120 
located respectively, near the top and bot 
ton of said drying chamber, and coils dis 
tributed horizontally across said drying 
chamber between said openings for the pur 
pose of changing the temperature of the air 125 
passing said coils to induce a vertically di 
rected air current in said lying chamber, 
the side of said coils which is adjacent to 
said air duct being at a sui):...untially liffer 
ent level than the side which is distant from 130 
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said air duct, whereby said coils will tend 
to produce a more rapid air current at the 
side of the drying room which is distant 
from said air duct and thereby off-set the 

5 resistances met by the air initiaveling across 
the drying room between said air duct and 
said distant side. 

Signed at Chicago this 13th day of De 
cember 1911. . 

EUGENE. A. RUMMLER. 
Witnesses: 

MARY H. BIXEL, 
EDWIN PHELPs. 


