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RADHANT HEATING AND DRYING DEVICE 

Richard F. Wandeit, Gladstone, N.J. 
Application April 20, 1950, Serial No. 156,957 

16 Claims. (CI. 34-155) 

This invention relates to devices for radiating 
heat uniformly to flat work. Such devices are 
useful for drying or curing coatings or Saturants 
Carried by paper or fabric, as well as other types 
of work requiring the use of heat. 
One of the objectS is to provide a flat heat 

radiating Surface of large or Small area, and which 
may be positioned parallel to a sheet, or web of 
materiai and which will operate at high efficiency 
to radiate heat uniformly to the material to raise 
itS temperature evenly. Another object is to pro 
vide for the safe and satisfactory use of such a 
Surface in Connection with materials which give 
off volatile matter or gases when heated. Other 
objectS may be inferred from the following: 
A specific example of the invention is dis 

closed by the following description with the aid 
of the accompanying drawings. This is for the 
purpose of disclosing the principles and operation 
of the invention. Those skilled in the art may 
incorporate these principles and operation in 
Other forms and by using other detaiis than are 
involved by this specific example. 
This specific example is in the form of a con 

tinuous web heating machine which may be used 
for thermally processing WebS of paper, cloth, or 
the like, which are coated or impregnated with 
compositions requiring processing by heating. 
Such processing may involve the softening of the 
Web material to permit embossing. The machine 
may be used for setting the threads of nylon 
fabric WebS, in the general drying or culing of 
various paper or textile webs, or other uses. 
This example is illustrated by the accompany 

ing drawingS. 
Fig. 1 is a simulated perSpective of a novel 

heat radiating panel used by the machine. 
Fig. 2 is a Section from Fig. 1 taken on the 

line 2-2. 
Fig. 3 is a similar section but taken on the line 

3-3 in Fig. 1. 
Fig. 4 is a broken-a-Way View showing SOne 

what diagrammatically Some of the components 
of the heat radiating surface of the panel shown 
generally by Fig. i. 

Fig. 5 is a side elevation showing certain major 
elements of the machine, using two of the panels 
and embodying an enclosure and exhaust System. 

Fig. 6 is a Section taken from Fig. 5 on the line 
6-6. 

Fig. 7 is a Section taken on the line - in 
Fig. 5. 

Fig. 8 is a side view of a supporting arrange 
ment used to mount the arrangements and par 
ticularly the panels shown by Fig. 5. 
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Fig. 9 is a Section taken from Fig. 8 on the 

line 9-9. 
Fig. 10 is a section taken on the line O- ) 

in Fig. 8. 
Fig. 11 is a Section taken on the line if 

in Fig. 10. 
Fig. 12 is a Section taken on the line 2-2 

in Fig. 10. 
Fig. 13 is an end View of the arrangement shown 

by Fig. 8. 
Fig. 14 is a Section taken on the line 4-4 

in Fig. 8. 
Fig. 15 is a side view of the machine showing 

the general aSSociation of the arrangements of 
5 Figures 5 and 8 and other details. 

Fig. 16 Schematically shows a rope System in 
terconnecting the elements of Figures 5 and 8 for 
Synchronized operation. 
The radiant heating panel, illustrated in de 

tail by Figures 1 through 4, includes a casing of 
rectangular contour and which is relatively shal 
low in depth as compared to its lateral dimen 
SionS. his Casing is formed by a rectangular 
frame of angle barS having upstanding legs 
which connect with a rectangular frame of Stiuc 
turally strong and stiff thermally insulating and 
refractory strips 2 extending upwardly from the 
angle bars. These StripS 2 are arranged to form 
a rectangular wall, projecting upwardly from the 
upstanding legs of the angle bars l, having top 
edges 3 arranged to form a flat open front for 
the casing. The other legs of the angle bars 
project horizontally in Wardly. 
The casing is completed by the horizontal legs 

of the angle bars being Superimposed on and 
connected. With tranSWei'Sely extending angle bal's 
4 arranged at the opposite ends of the panel or 
unit transversely thereof and projecting laterally 
therefrom to provide mounting bars for the 
panel. These angle bal'S 4 are arranged with 
one of their legs 5 projecting horizontally out 
wardly respecting the panel, these legs being fas 
tened to the horizontal legs of the angle bars i. 
The other legS 6, of the angle bars 4, vertically 
depend, and a sheet metal box fully encloses all 
of the Space between the interfacing sides of these 
legs 6 and between their botton edges. This box 
forms a manifold chamber for reasons subse 
quently apparent. 
A porous cloth diaphragm assembly, which is 

elastically flexible in all directions, is tautly 
Stretched, acroSS the casing's flat front, into a 
flat plane. This diaphragm is continuously main 
tained under tension directed throughout the 
diaphragm in a plurality of mutually transverse 
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directions lying in the mentioned flat plane. The 
fibrous material actually used, and preferred un 
less other similar material is developed, is fiber 
glass. 
This diaphragm is heated so that it functions 

as the heat radiating surface. Since it is 
stretched like a drumhead and is elastically flexi 
ble in all directions, this surface remains flat at 
all times over a wide range of operating tempera 
tures, as exemplified by a range of from 120 
to 700° F. 
This diaphragm is formed by a front or out 

side sheet 8 of refractory cloth that is WOWen as 
an integral unit from threads spun from the re 
fractory fibers, which, as previously indicated, 
are glass fibers commonly called fiber glass. The 
fiber glass used in this example, is uncolored, 
and the cloth sheet is free from impregnation of 
any kind which is not adequately stable at high . 
operating temperatures and which might clog or 
close the pores of the cloth. 
Such fiber glass cloth is commercially available. 

It is elastically flexible in all directions and is 
capable of being stretched like a drumhead. 
The sheet 8 is free from discontinuities in the 

sense of the discontinuities that Would result 
from interweaving strips or large Strands of 
cloth. Its weave, thread fineness and continui 
ty are in the nature of a, sheet of Sail cloth. 
Beneath this sheet 8 is a layer of interwoven 

- warp tapes 9 and woof tapes 0. Each of these 
tapes is made from interwoven threads of fiber 
glass or glass fibers although other material of 
similar physical properties may be used if avail 
able. The tapes are relatively wide as exempli 
fied by some 2 to 1% inch widths. As illustrated, 
the Warp tapes have the wider widths while the 
woof tapes have the narrower widths. 
A tube is interwoven with these tapes along 

With the Woof tapes. This tube is also made 
from interwoven threads of refractory fibers, of 
the character described, and it may be made by 
braiding. This tube contains electric resist 
ance heating wire 2 which is threaded through 
the tube and which is longer than the tube, and 
is sinuously arranged therein. 
The tapes 9 and and the tube are corn 
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mercially available. In all cases they are formed 
by interwoven threads spun from fiber glass or 
glass fiber or the like. The tube i may be 
braided, and in the case of the illustrated ex 
ample has an inside diameter of A inch. 
The strips 9 and 0 are termed warp and Woof 

strips entirely as a matter of convenience. This 
fabricated layer of tapes and tube is, at present, 
made by hand weaving methods. The weavers 
follow substantially the same practice as making 
cane-bottom chairs. The stripS 9 and are 
made to project considerably beyond the tube 
So as to form a kind of fringe around the layer. 
A plurality of lengths of the tube may be in 
corporated, in the case of areas of large area, 
With corresponding lengths or sections of the 
resistance wire 2 being used and with its ends 
connected with bus bars 3 so that the various 
lengths of Wire are in parallel with each other. 
This circuit arrangement is used to permit the 
heating of the layer to high temperatures. 
As in the case of the sheet 8, the pores of the 

tapes and of the tube are left open, and no in 
pregnating material is used which is unstable at 
the high temperatures previously mentioned, or 
which may interfere with the elastic flexibility 
inherently possessed by fiberglass cloth products. 
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4 
In this example, uncolored fiber glass is used 
throughout for these tapes and tube. 
This diaphragm assembly, comprising the two 

layers described, is stretched tautly over the cas 
ing front, formed by the edges 3, by extending 
the warp and Woof tapes 9 and 8 outwardly 
beyond the edges 3, and also the peripheral por 
tion of sheet 8, to transversely movable clamping 
bars 4 which clamp these extended parts. The 
proportions are Such that the periphery of the 
portion carrying the tube Substantially coin 
cides with the edge 3 of the casing. 
A mounting for the clamping bars 14 is pro 

Wided by a rectangular frame Surrounding the 
frame formed by the angle bars and refrac 
tory strips 2. This outer frame is formed by Z. 
bars 5 which may be formed by appropriately 
arranging two separate angle bars. These Z 
bars have their webs vertical, and have their bot 
tom legs f6 extending horizontally inwardly 
and fastened to the tops of the legs 5 of the 
panel-mounting angle bars A. These bars 5 
have their top legs fl projecting horizontally 
outwardly a little above the level of the edges 3. 
The clamping bars 4 ride on the top surfaces of 
these legs . 
The clamping bars 4 are angle bars having 

horizontal legs riding on the legs 7 and over 
which the sheet 8 and tapes extend. These 
diaphragm. parts bend down around the outer 
Corners of the angle bars and extend downwardly 
along Vertically depending legs 8. Outer bai's 
9 clamp the textile elements to the legs 8 of 

the clamping bars 4. 
There is One of these clamping bars extend 

ing along each of the four sides of the heat 
radiating panel. Corner housings 2 are used 
at the corners in the interest of providing an at 
tractive appearance. These corner housings 
must, in each instance, be connected to only one 
of the bars, and there must be room for play be 
tween the other bar and the corner members in 
each instance. The clamping bars are each ca 
pable of individual movement transversely to the 
parts clamped thereby. 
A plurality of clamping-bar guide rods 2 ex 

tend outwardly from the webs of the z bars 5 
and through holes formed in the legs 8 and outer 
bars 9 of the clamping bars 4. These rods 2 
function as guides mounting the various bars 4 
for transverse reciprocation respecting the di 
aphragm and the sides of the casing. A com 
pression Spring 22 surrounds each guide bar 2 
So as to continuously bias outwardly the clamping 
bars 14, heads 2 a on the bars keeping the clamp 
ing bars from disengaging. These springs 22 
are powerful, although not so powerful as to rup 
ture the fabric components placed in tension by 
these springs. 
The various bus bars 3 extend peripherally 

around the panel in the space between the de 
Scribed inner and outer frames, this space is 
more or less enclosed by strips of refractory 
thermal insulation 23. The long open bottoms of 
these Spaces, extending longitudinally between 
the panel mounting bars 4, are closed by appro 
priately dimensioned flat strips 24 of the de 
Scribed thermal insulation. These strips 24 com 
plete the enclosure of the casing provided by 
the bottom box i and the legs and strips 2. 
The front of this casing is closed by the di 
aphragm assembly forming a tautly stretched 
and completely flat porous diaphragm or front 
Wall. When the resistance wire 2 is energized, 

75 this Wall functions as the heat radiating surface. 
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A sheet of fiber glass cloth 25 covers the inside 
of the diaphragm assembly. This sheet need not 
be tensioned to any great degree and hence is not 
connected with the clamping bars 24. Another 
Sheet 26 of fiber glass cloth is stretched across the 
Space between the bottom of the frame of angle 
bars and top of the box . This sheet, also, 
does not need to be tensioned to any great degree. 
These two sheets 25 and 26 provide a Space that 
is relatively thick, as compared to the diaphragna 
aSSembly, and in Which fiber glass fibers, in the 
form of a loosely compacted felt or mat, are 
packed to form a refractory heat absorbing and 
thermal insulation layer 27. 
The fiberglass cloth sheets 23 and 26 and the 

fiber glass mat or layer 2. do not contain im 
pregnating naterial Which night cause troubles 
at high temperatures or which might clog the 
poles of these various layers. The nat 2, func 
tions as a porous layer or mat. 
The angle bariegs 3 and the box, aided by the 

strips 24, form a manifold below the layer 2. 
An electric blower 28 is connected to an inlet 
hole, forined in one of the angle bar legs 6, so as 
to blow into this manifold. The air moving ca 
pacity of this blower is such as to cause ail ap 
preciable but just about discernible flow of air 
through the porous layer 2 and the porous di 
aphragm assembly forming the front Wall of the 
heat radiating panel. The idea is to provide a 
Very slow moving draft, noving through the 
porous layer 2 towards the diaphragim assembly 
and through the porous diaphragin assembly and 
out through the front surface of the latter. 
The new heat radiator panel is adapted for 

many uses under conditions which cannot be 
met by any other known kind of heat radiator. 
When the resistance Wire 2 is energized to heat 
the diaphragm assembly to high tenperatures, 
Such as up to 700°F. or higher, and even though 
the panel may have a radiant heating surface 
area of much more than a few square feet, the 
diaphragm assembly remains flat at all times. 
The tube is carried as an idle Woof that is 
free from tension. Tension is transmitted 
through the diaphragm assembly in at least two 
mutually transverse directions which in all cases 
lie in the same fiat plane because the clainping 
bars 4 all work in a single flat plane. 
Any tendency for localized overheating of the 

diaphragin, such as might occur due to uneven 
heat absorption by the work, cannot result in 
buckling or loss of flatness by the radiating Sur 
face. Since it is elastically flexible in all direc 
tions, the tension applied by the springs 22 keeps 
the surface completely flat, in the anner of a 
drumhead. Localized portions may stretch, rela 
tive to other portions, without locally affecting 
flatness. 
This flatness characteristic is of importance in 

connection with the unifornn heating of flat webs 
of material positioned adjacently parallel to the 
heat radiating Surface, as in ust be done in many 
types of Work. 
The actual heat radiating Surface is formed by 

the sheet 8 which is free fron any discontinuities 
other than the very minute thread interstices; for 
practical purposes the sheet 8 forms an integral 
surface. This sheet is heated very uniformly by 
conduction and radiation from the layer under 
neath. 

Obviously, a heat radiator is ordinarily required 
to direct the heat primarily in one direction. In 
the described device the heat radiated back Wardly 
from the diaphragm assembly into the casing 
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6 
over the front of Which it is stretched, is ab 
SOrbed by the refractory thermal insulation layer 
2. This layer receives this heat both through 
radiation and by conduction. Although fiber 
glass Wool, or any refractory fibrous or porous ma 
terial, is a good thermal insulator, it naturally 
absorbS heat in performing this function. If 
heated through to its back Surface, heat is lost 
by radiation from this Surface. 
The heat absorbed by the thermal insulation 

2 is not lost in the case of the present device. 
The gentie draft of air constantly moving through 
this insulation layer, from its back to its front, 
resulting from the operation of the blower 28, 
Wipes the heat from the layer 27 and returns this 
heat to the diaphragm assembly as the air passes 
therethrough. This effect adds to the efficiency 
of the device. When in actual operation, at high 
temperatures of around 700° F., it is possible to 
place the hand comfortably on the box, the out 
side of this box being only warm at the most. 
As made commercially, the bottom of this box 
is only about one foot from the front of the sheet 
8, yet when this sheet 8 is operating at the higher 
temperature mentioned it is still comfortable to 
touch the back of the box. 
The usual operating practice is to adjust the 

annount of air blown into the manifold box. 7, 
by the blower 28, by maintaining it at a rate 
which increases the temperature of the diaphragm 
a SSenbly to a maximum. If the air is blown too 
fast, it Will cause cooling of the diaphragm assem 
bly, and if the air is not moved fast enough it 
Will not so fully perform its function of returning 
the heat to the diaphragm assembly. If the air 
noves too slowly, the temperature of the dia 
phragm assembly drops, due to the heat lost, and 
there is a corresponding increase in the tempera 
ture of the box . The amount of air forced into 
the manifold box, per unit of time, may be varied 
by changing the blower's motor speed, or by any 
other appropriate arrangement. 
Although the heating panel has been referred 

to as having top and bottom parts, this has been 
done for convenience only. Frequently the device 
is used in an inverted position, with the dia 
phragm assembly pointing downwardly on the 
work. 
Sometimes, work being thermally treated by 

the radiated heat, drives off volatile Vapors or 
other materials which night adversely affect or 
clog the diaphragin assembly so as to interfere 
with its heat radiating efficiencies and its gen 
eral heat radiation characteristics. Any such 
trouble is prevented by the draft of air through 
the diaphragm assembly. This slow moving but 
CO Stantly progressing barrier of air, forms a pro 
tective pneumatic wall or covering extending 
throughout the entire front of the diaphragm 
assembly. This shields the heat radiating surface 
from the usual contamination resulting from 
Volatile solvents, gases, in pregnating materials 
and the like, which may be driven off in gas 
or vapor phase from the Work. Thus the de 
scribed blower arrangement provides a second 
important Operating advantage. 

Referring now to Figures 5 through 7, in the 
illustrated machine, a pair of mutually opposed, 
upper and lower, rectangular frames 29 are 
arranged parallel to each other and So they can 
reciprocate simultaneously to and from a com 
mon central plane. This is accomplished by 
interconnecting the frames by pantograph arms 
3, centrally interconnected by a pivot 3 and 
having their ends connected with bearings 32 
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running in raceways 33 provided on each of the 
side bars of the frames 29 parallel thereWith. 
With the pivots 3 fixedly positioned, as SubSe 
quently described, and with one of the frames 29 
restrained against tilting, this arrangement 
causes the frames to Synchronously move oppo 
sitely to and from a horizontal plane intersected 
by the pivot pins 3. One of the frames is pro 
vided with adjustable abutment screws 34 which 
engage the other frame So as to limit the ap 
proach of the frames towards each other to a 
definite separation distance, fixed by adjustment 
of the ScreWS. 
The upper one of the frames 29 is in the form 

of a rectangle that is substantially wider than the 
heat radiating panel and which is also somewhat 
longer than this panel. Both frames may be of 
the same dimensions and are So proportioned in 
the illustrated example. 
A pair of the panels are arranged, with their 

heat radiating sheets 8 interfacing and oppositely 
positioned, by the panels' respective angle mount 
ing bars 4 being fastened to the Side or longi 
tudinally extending bars of the frames 29. With 
this arrangement, when the frames are recipro 
cated together, to the limit set by the screWS 34, 
the machine is provided with a pair of mutually 
opposed, porous, heated, refractory cloth dia 
phragms. Also, each diaphragm is stretched 
across its back casing, as previously described. 
With this arrangement, using the mutually 

opposed radiant heating panels, a high degree of 
heating efficiency is effected. Assuming each of 
the radiating heating panels is provided with a 
suitable temperature control device, relatively 
little electric power is needed to obtain a high 
operating temperature. Each sheet 8 radiates 
heat to the other sheet. Relatively little heat is 
lost backwardly because of the air flow through 
each of the diaphragms towards and into the 
space therebetween. Each diaphragm acts as an 
insulator for the opposite side of the web being 
heated by the other diaphragm. Neither dia 
phragm can lose much heat because the heat 
absorbed by the respective layers 2 is convec 
tionally returned, by the moving air currents, to 
the adjacent diaphragm. 
The pneumatic screen action, previously de 

scribed, raises the pressure slightly between the 
interfaces of the two radiant heating panels. 
Many volatile and gaseous matters, thrown off 
When heating work of the character to which this 
invention is particularly adapted, are of an ex 
plosive, nauseating or poisonous nature. It is 
important that such vapors and gases be re 
strained from contaminating the atmosphere of 
the room where the thermal processing is being 
carried out. 
The present invention provides for the collec 

tion and exhausting of such gases or vapors. This 
is done by providing the sides of the lower one of 
the heating panels with walls which extend lat 
erally for a short distance, at 35, and then ex 
tend upwardly to provide vertical walls 36. Each 
of these Walls extend the length of the heating 
panel, and the upwardly extending portions 36 
straddle the upper one of the radiant heating 
panels and extend thro:gh the space between its 
sides and the side bars of the upper one of the 
frames 29. These Walls move up and down. With 
the lower one of the frames and panels, and since 
the wall portions 35 are free from the upper panel 
and frame, they do not interfere with vertical re 
ciprocation of these upper parts. The upwardly 
extending wall portions 36 are made hollow, or in 
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8 
the form of flat conduits, the bottom ends of 
these hollow portions opening, at 37, along the 
entire length of the space between the fronts of 
the heating panels when the tWO frames are 
moved together as far as the Screws 34 permit. 
An electric blower 38 is carried by the top of 

each of the walls 36, these two blowers function 
as suction devices which lower the pressures in 
the hollow walls 36. These blowers are of the 
type each having its own electric motor, so as to 
form a self-contained unit, and these units move 
up and down with their respective walls. An ex 
haust hood 39 is positioned above the upper part 
of the wall portions 36, and therefore, above the 
heating panels. When the two heating panels are 
closed together as far as possible, the walls 36 rise 
up into the inside of the hood 39. The blowers 
38 are arranged with their motors 40 projecting 
outwardly, and the sides of the hood 39 have ver 
tical slots 4 through which the motors 40 project. 
This puts the motors on the outside where they 
are free from the vapors and gases. The hood 39 
has an exhaust duct 32 which is fastened to an 
arrangement for Sucking through the duct 42. 
In Operation, the Suction through the long 

OpeningS 37 draws through these openings all of 
the Vapors or gases, produced by the work, carries 
these fluids up through the hollow walls 36 and 
exhausts them into the hood 39, which then ex 
hausts them by reason of the suction through 
the duct 62, the latter carrying the fluids to a 
Safe place of disposal. The electric motor of the 
blowers 28 are free from such fluids. This is also: 
true respecting the motors 48 of the blowers 38. 
The air driven by the blowers 28 through the 
porous diaphragms keeps the possibly offensive 
fluids away from the diaphragms, and induces 
outwardly directed currents which are guided by 
the suction of the openings 37 so that they are 
thereby collected and carried up through the 
walls 36 and finally ejected through the duct 42. 
This method of handling the offensive fluids pro 
vides Safe operating conditions regardless of the 
nature of the gases or vapors driven from the 
Work by the heating. 
AS shown by Figures 8 through 14, upstanding 

columns 43 mount the pivots 3 of the panto 
graph arms 39. This is done in an adjustable 
manner by mounting the pins in vertical sliding 
carriages & adjustably Supported from the tops 
of the columns 33 through tension screws 45 lo 
cated Vertically by nuts 48. Adjustment of these 
nuts 6 raises and lowers the location of the pivot 
pins 3. 
The columns 43 are shown as comprising out 

Wardly facing channels with the carriages 44 
comprising plates riding between the flanges of 
these channels. The plates are shown with ver 
tical slots Ai, and the channels are provided with 
bolts 48 passing through these slots, whereby 
tightening of these bolts locks the plates or car 
riages 64 in any position selected by screwing of 
the nuts 46. 
The lower one of the frames 29 is prevented 

from tilting by being provided with rigidly de 
pending arms 49 equipped with upper and lower 
guide rollers 50 which ride in vertical guide ways 
5 fastened to the insides of the channels 43. Lat 
eral guidance is provided by wheels 52 journaled 
to the arrins 69 and bearing against the insides of 
the channels 43. 
Simultaneous opposite reciprocation of the 

frames 29 is effected by a system of sheaves and 
cables powered by a fluid-operated reciprocating 
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motor 53 having its plunger connected with a 
cross head 54 to which the cables are attached 
to receive reciprocative power therefrom. 
This system comprises duplicate halves and, 

therefore, the description of one half serves to 
explain both. 

References to Fig. 16 facilitates an under 
Standing of this cable and sheave arrangement. 
Each side of the cross head 54 is connected to 
an endless cable 55 which extends oppositely 
therefrom, transversely respecting the frames 29, 
to fixed position sheaves 56 which bend the cables 
upWardly so they extend to upper fixed position 
sheaves 5 around which they wrap and from 
which they extend downwardly to lower fixed l; 
position sheaves 58 from which the cable op 
positely extends together so as to complete the 
endless loop. At 59 cable is connected with the 
lower one of the frames 29. 
In operation, the motor 53, being double acting, : 

is Supplied at one end with fluid so as to thrust 
out the cross head 54. This moves the cable 55 
in the directions indicated by the arrows, with 
the consequent downward movement of the lower 
one of the frames 29 which, through the panto- : 
graph arms 38, moves the upper one of the frames 
29. Since the lower one of the frames is re 
strained against tilting, both frames are held 
parallel relative to each other at all times. Pro 
viding fluid under pressure to the opposite end 
of the motor 53, draws in the cross head 53 with 
Consequent opposite. Operation and bringing to 
gether of the two frames 29, until the various 
screws 34 prevent further approach. Mainte 
nance of this fluid under pressure keeps the 3: 
frames tightly pressed together. 

Reference to Fig. 15 shows the remaining ele 
ments required to make the machine completely 
operative. These details are arranged for em 
bossing operations in connection with a web of 
material coated with a composition suitable for 
enbOSSing. 
This Fig. 15 shows an unreeling stand 6 carry 

ing a roll 69a, of the web to be processed. A con 
tinuous supply may be provided by attaching the 
trailing end of an exhausting roll to the advanc 
ing end of a fresh roll. The Web 6 is fed by Suit 
able guide rollers around a back-tensioning or 
braked drum 62 from which it extends around 
a preheating drum 63, and from there, horizon- ; 
tally across a knife coater 64 which applies a 
coating to carry the emboSSing. 
With the knife coater Smoothly spreading on 

the coating material, the Web next travels through 
the previously described machine which raises its 
temperature high enough to properly process the 
coating for embossing. For reasons previously 
explained, it is immaterial whether explosively 
volatile or other materials are driven off. 
Upon leaving the heating machine, the Web 

material travels through the embosser rolls 65 
and around a cooling drum 66, and then another 
drum 62 which may provide the pulling power 
required to cause the web to continuously travel. 
From the drum 6 the embossed web is guided 
to a double winder 68 where it is reWound as a 
coil. 
The present invention is of particular impor 
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tance in this kind of work, The Web is caused to . 
travel through a relatively flat span. Any uneven 
heating of the coating material will result in a 
poor quality of product, or in failure of the pro 
cess. If the heating is to be done by a Small 
and compact unit, high-temperature radiators 
are required. Prior art radiators have been un 

10 
Satisfactory for this purpose, but the present in 
Vention provides the absolutely uniform heating 
that has been heretofore unobtainable. The elec 
tric power required is low because of the efficiency 
previously noted. Since the coating material is 
So uniformly heated, a high quality of embossed 
product results. 

It is to be understood that the two heating 
panels are made to raise and lower relative each 
other, or separate, so that the machine may be 
threaded with the web, and so that web break 
age trouble may be easily corrected. The hori 
ZOntal central plane, set by the pivots 34, may be 
adjusted to coincide with the web traveling plane, 
established by the web-guiding elements. Once 
adjusted, the two panels are thereafter main 
tained, at all times, equidistantly from the web, 
So there is no chance for heating one side of the 
Web more than the other. However, it may 
Sometimes be desirable to heat one web side more 
than the other, and this can be uniformly ef 
fected by adjustment of the horizontal central 
plane of the two panels, by adjustment of the 
pivots 34, as previously described. 
I claim: 
1. A radiant heater including, in combination, 

a porous diaphragm woven from refractory fi 
brous material and which is elastically flexible in 
all directions, means tautly stretching said dia 
phragm into a flat plane and continuously main 
taining tension directed throughout said dia 
phragm in a plurality of mutually transverse 
directions lying in said plane, means heating 
Said diaphragm to cause it to radiate heat there. 
from, a porous layer of refractory material sub 
stantially covering one side of said diaphragm. 
and positioned adjacently thereto, an enclosure 
for Said layer and said side, and means forcing: 
fluid into said enclosure. 

2. A radiant heater including, in combination, 
a cloth diaphragm assembly which is elastically 
flexible in all directions and includes a front 
layer formed by a sheet of cloth woven from 
threads of refractory fibers and a rear layer 
formed by fabric woven from threads of refrac 
tory fibers and carrying flexible electric heating 
resistance, means tautly stretching said dia 
phragm in a flat plane and continuously main 
taining tension directed throughout said dia 
phragm in a plurality of mutually transverse 
directions lying in said plane, a porous thermal 
insulation layer of refractory fibrous material 
Substantially covering the rear side of said dia 
phragm and positioned adjacent thereto, an en 
Closure for Said insulation layer and said rear 
Side, and means forcing fluid into said enclosure. 

3. A radiant heater including, in combination, 
a Casing having a flat open front, a porous dia 
phragm. Woven from refractory fibrous material 
and which is elastically flexible in all directions, 
nears tality stretching said diaphragm in a 
flat plane across said front to form a front wall 
therefor and Continuously maintaining tension 
directed throughout Said diaphragm in a plu 
rality of mutually transverse directions lying in 
Said plane, means heating said diaphragm to 
cause it to radiate heat therefron, a porous layer 
of refractory material arranged in said casing 
to form a heat absorbing wall behind said front 
Wall, and a blower connected into said casing 
to blow thereinto behind said heat-absorbing 
wall. 

4. A radiant heater including, in combination, 
a casing having a fiat open front, a porous cloth 
diaphragm assembly which is elastically flexible 
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in all directions and includes a layer of inter 
Woven warp and woof fabric tapes woven from 
threads of refractory fibers and tube interwoven 
With said tapes and made from interwoven 
threads of refractory fibers and electric resist 
ance heating wire threaded through said tube 
and Which is longer than said tube and is sinu 
Ously arranged therein, and a front sheet of 
cloth that is elastically flexible in all directions 
and is Woven as an integral unit from threads of 
refractory fibers and which is superimposed on 
Said layer in contact therewith, means engaging 
the periphery of said sheet and the ends of said 
tapes and tautly stretching said diaphragm as 
Sembly in a fiat plane across said casing front 
to form a front wall therefor and continuous 
ly maintaining tension directly longitudinally 
through Said Warp and Woof tapes and through 
out Said sheet in directions lying in said plane, 
a porous layer of refractory fibers positioned in 
Said casing behind said diaphragm assembly in 
the form of a Wall therebehind and having a 
rear Surface Spaced from the inside of said cas 
ing, and a blower connected into said casing to 
blow thereinto behind said rear surface. 

5. A radiant heater including, in combination, 
a porous diaphragm woven from refractory 
fibrous material and which is elastically flexible 
in all directions, means tautly stretching said 
diaphragm into a flat plane and continuously 
maintaining tension directed throughout, said 
diaphragm in a plurality of mutually transverse 
directions lying in said plane, means heating 
Said diaphragm to cause it to radiate heat there 
from, an enclosure for one side of said dia 
phragm, and means forcing fluid to flow into said 
enclosure. 

6. A radiant heater including, in combination, 
a porous diaphragm woven from refractory 
fibrous material and which is elastically flexible 
in all directions, means tautly stretching said 
diaphragm into a flat plane and continuously 
maintaining tension directed throughout said 
diaphragm in a plurality of mutually trans 
Verse directions lying in said plane, means heat 
ing Said diaphragm to cause it to radiate heat 
therefron, an enclosure for one side of said dia 
phragm, and a blower connected into said casing 
to blow thereinto behind said diaphragm. 

7. A radiant heater including, in combination, 
adjacently spaced, mutually opposed porous 
heated diaphragms, porous heat-absorbing mate 
rial positioned adjacent the relative outsides of 
Said diaphragins, and means forcing fluid to flow 
through said material to absorb heat therefron 
and then to flow through said diaphragms to 
Wards and through their relative insides. 

8. A radiant heater including, in combination, 
adjacently spaced, mutually opposed porous 
heated diaphragms, porous heat-ahs.orbing mate 
rial positioned adjacent the relative outsides of 
said diaphragins, and means forcing fuid to flow 
through said material to absorb heat therefrom 
and then to flow through said diaphragms to 
Wards and through their relative insides, said 
diaphragms being woven fron refractory fibrous 
material and being elastically fiexible in all di 
rections and each having means tautly stretch 
ing it into a flat plane and maintaining tension 
directed therethrough in a plurality of mutually 
transverse directions lying in said plane. 

9. A radiant heater including, in coimbination, 
adjacently Spaced, mutually opposed porous 
heated diaphragms, porous heat-absorbing ma 
terial positioned adjacent the relative outsides of 
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Said diaphragms, and means forcing fluid to flow 
through said material to absorb heat therefrom 
and then to flow through said diaphragms to 
wards and through their relative insides, an ex 
haust duct extending along at least one side of 
the Space between said diaphragms, and means 
Sucking through Said duct to exhaust fluid from 
Said Space. 

10. A radiant heating device including, in com 
bination, oppositely positioned casings having flat 
open fronts facing each other in mutually spaced 
relation and defining a space therebetween, each 
of Said fronts having a porous cloth wall Woven 
from refractory fibrous material and positioned 
to span the front in a flat plane and forming 
a front wall therefor, means directing tension 
through each of said walls in a plurality of mu 
tually transverse directions lying in its said fiat 
plane, electric heating resistance adjacent each 
of said walls, and fluid inlets opening into each 
of said casings behind Said Walls. 

11. A radiant heating device including, in 
combination, oppositely positioned CasingS haW 
ing flat open fronts facing each other in mutually 
spaced relation and defining a Space therebe 
tween, each of said fronts having a porous cloth 
Wall woven from refractory fibrous material and 
positioned to span the front in a flat plane and 
forming a front wall therefor, means directing 
tension through each of said walls in a plurality 
of autually transverse directions lying in its Said 
flat plane, electric heating resistance adjacent 
each of said walls, and fluid inlets Opening into 
each of said casings behind said walls, an exhaust 
duct extending along one side of said walls and 
opening to the Space therebetWeen, and means 
for applying suction to said duct to exhaust fluid 
from Said Space. 

12. A radiant heating device including, in 
combination, oppositely positioned casings hav 
ing flat open fronts facing each other in mu 
tually spaced relation and defining a Space 
therebetween, each of said fronts having a porous 
cloth Wall Woven from refractory fibrous Ima 
terial and positioned to span the front in a flat 
plane and forming a front wall therefor, means 
directing tension through each of Said Walls in 
a plurality of mutually transverse directions 
lying in its said flat plane, electric heating re 
sistance adjacent each of said walls, and fluid 
inlets opening into each of Said casings behind 
said walls, each of said casings having a layer 
of porous refractory thermal insulation posi 
tioned therein adjacent the inside of its said 
front wall, and each of said casings having a 
fluid inlet opening thereinto at a location be 
hind said layer. 

13. A radiant heating device including, in 
combination, mutually opposed porous heated 
diaphragms, means forcing fluid to flow through 
Said diaphragms into the space therebetween, 
One of Said diaphragms being reciprocative to 
and froin the other, hollow Walls extending from 
the Opposite Sides of One of Said diaphragms 
towards the other and straddling the latter and 
extending beyond the back thereof, said walls 
opening to the Space between said diaphragms 
adjacent the front of the diaphragms from which 
they extend, and means sucking through said 
hollow walls to exhaust fluid from said space. 

14. A radiant heating device including, in com 
bination, mutually opposed porous heated dia 
phragms, means forcing fluid to flow through 
Said diaphragms into the space therebetween, 
One of said diaphragms being reciprocative to 
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and from the other, hollow walls extending from 
the opposite sides of one of said diaphragms to 
Wards the other and straddling the latter and 
extending beyond the back thereof, said walls 
opening to the Space between said diaphragms 
adjacent the front of the diaphragm from which 
they extend, and means sucking through said 
hollow walls to exhaust fluid from Said Space, 
said walls extending from and moving with the 
reciprocative one of said diaphragms and Said 
sucking means comprising blowers mounted on 
said walls and exhausting from their ends Op 
posite to said reciprocative diaphragm behind 
the back of the other diaphragm, and an ex 
hausting hood into which said wall ends pro 
ject when said reciprocative diaphragm is moved 
close to the other diaphragm. 

15. A web heating machine including, in con 
bination, means forming the Web into a Span 
and causing it to travel therethrough, mutually 
opposed porous heated diaphragms positioned 
on opposite sides of said span and movable to 
wards and from the same, means forcing fluid 
to flow through said diaphragms towards said 
span, hollow walls extending from the sides Of 
one of said diaphragms and straddling the other 
thereof and extending to outer ends beyond the 
back thereof and being free to move relative to 
this other diaphragm, said walls having inlets 
opening to the space between said diaphragms 
and having outlets in their outer ends, means 
sucking through said inlets and exhausting 
through said outlets, and an exhaust hood Open 
ing towards said diaphragms and into which 
said wall's outer ends extend. 

16. A web heating machine including, in Com 
bination, means moving the web flatly through 
a span, a porous diaphragm woven from refrac 
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14 
tory fibrous material and elastically flexible in 
all directions, means tautly stretching said dia 
phragm into a flat plane Substantially parallel 
to and adjacent to said span and continuously 
maintaining tension directed throughout said 
diaphragm in a plurality of mutually transverse 
directions lying in said plane, and means heat 
ing Said diaphragm to cause it to radiate heat 
to Said span. 

RICHARD F. WANDELT. 
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