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10 Claims. (CL 26—3)

The general object of the present invention is
to provide an improved method of and apparatus
for subjecting a traveling web of cloth, paper, or
analogous material to a heating action in a lo-
calized portion of the path of web travel, The
embodiment -of the invention illustrated and de-

‘seribed in detail herein was primarilly devised for

use in singeing cloth, but is well adapted for use
in drying vaper webs and printed webs of paper
or woven fabric, and in general, for subjecting
such web material to a heating action analogous
to that required for the above mentioned singe-
ing and drying purposes. T |
"The invention in its preferred form is charac-
terized by the longitudinal movement of the

web treated along a path including a loop portion

defined by guides including a guide bar at the
crown of the loop about which the web is looped
and from the opposite sides of which the web
loop limbs extend under tension, and by the
subjection of the web loop to a heating action
due t& the combustion of gas, and preferably a
combustible mixture of air and gas, adjacent but
st the convex or outer side of the web loop crown

and including in addition to the direct heating
effect of the gas combustion, and the contact of

the heating gas with the web loop, a radiation
of heat to the outer side of one, or preferably
both limbs of the web loop, from heat absorbing

and radiating refractory material alongside of

but spaced away from each limb to which heat is

" so radiated. When, as 1s ordinarily preferable,
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heat is so radiated to each limb of the web loop,
the heat absorbing and radiating refractory ma-
terial forms the oppositely inclined sides of an

open ended trough like space which is formed in

a heating element or burner structure, and in
which the web loop is nested, so to speak. In the
preferred embodiment of the invention, the bot-
tom wall of said trough shaped space is formed
with burner channels or orifices opening to said
space from a subjacent gas supply chamber, and
the heating element walls defining said trough
shaped space and the web loop limbs collectively
define a heating chamber which is V-shaped in
cross section and from which the gaseous prod-
ucts of combustion issue at the edges of said
chamber remote from its apex which extends lon-
gitudinally of the crown of the web loop.

More specific objects of the invention are to

provide an apparatus for use in the practice of
the above described method characterized by its

mechanical and operating simplicity and effec-

tiveness, and by features of construction and

arrangement whereby the relative thermal ex-

pansion and contraction of ifs parts occurring
under varying conditions of operation are ac-

commodated, and by the features provided to ac-

commodate the ready introduction of a material

web into-the apparatus, and by the features pro- o

vided for the efficient handling of material webhs

of less widths than the maximum width Whic_l:g'

can be treated in the apparatus. |
The various features of novelty which charac-

terize the invention are pointed out with particu.

larity in the claims annexed to and forming 2
part of this specification. Ior g better under-
standing of the invention, however, its advan-
tages and specific objects obtained with its use,

reference should be had to the accompanying 1o -
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drawing and descriptive matter in which I have -

illustrated and described a preferred embodiment

of the invention.
Of the drawing:

tion. f

" Pig. 2 is a section on the line 2—2 of Fig. 1; and

Pig. 1 is a side elevation of an apparatus for %
subjecting a web to heat treatment, with party -7
of the apparatus broken away and shown in sep:ﬁ" e

Fig. 3 is a plan view of a portion of the burner 2§

structure of the apparatus. |

The apparatus shown in the drawing was pri--
marily devised and designed for singeing a cloth
web a, as the latter is moved rapidly through the

apparatus by web feeding means which may be of 3¢

any suitable character and may be independent
of the singeing apparatus proper and hence need

not be illustrated herein, but the apparatus |

shown is adapted for use with little or no change

in heating web material for drying and other gz

purposes. |

The stationary portions of the apparatus shown
comprise vertical end frame members A con-
nected by horizontal lower and upper cross frame

member D longitudinally disposed between the
end frame members A. As shown, the burner
body D is formed with slide bracket extensions

‘members or bars B and C, respectively, and a 4p
 heating element including a metallic burner body

D’ which are notched to receive the cross frame 4f

bars B by which the heating element 1s sup-
ported. The brackets D’ may slide on the bars B
longitudinally of the latter as required to accom-
modate the relative longitudinal expansion of the

bars and burner body D as their relative tem- 5@

peratures vary. As shown, the end frame mem-
hers A are mounted on supporting pedestals K.

At its upper side the heating element is formed

with a trough shaped heating space exiending

longitudinally of the burner body D and open ab gy |
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- chamber.

its top and ends. -The oppositely inclined side
walls of sald space are formed by slab like bodies

F of heat absorbing refractory material of rela-

tively low heat conductivity, such as is commonly
referred to as an insulating refractory material.
The inner inclined faces of the bodies F extend
upward from a narrow horizontal bottom wall G
formed with vertically disposed burner orifices or
channelg G’ leading to the trough shaped heat-
ing space from a subjacent burner gas supply

The latter, as shown, is divided by
transverse web or division walls D* into a series

- of end to end compartments D2 and D3, whereby

regulation of the distribution of heat to the heat-

16

ing space longitudinally of the latter is facili-

- tated, and the supply of heat to the heating space
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'may be restricted to such portion of the length

of the latter as needs to be heated in handling a
web of a width less than that of the maximum
width which can be handled in the apparatus.
As shown, the supply chamber compartment D3
extends for about a quarter of the length of the
heating element at each side of the center of the
latter, and there are four similar compartments
D3 at each end of the compartment D5,

In the arrangement shown, the compartment

- D? is supplied with gas, of preferably a.com-

30
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bustible mixture of air and gas, through two
branches H’ from a distributing pipe H alongside
the heating element and receiving gas, or a com-
bustible mixture of gas and air, from a suitable
source, not illustrated. Each of the compart-
ments D3 is connected to the pipe H through an
individual branch pipe H? including a regulating
and cut off valve H3. As shown, the burner body
D is formed: with an end to end series of slots or
openings D5 at the upper sides of the compart-
ments D3 and D?® through which gas may pass
from the latter into the lower ends of corre-
sponding orifices or burner channels G’ in the
wall G, there being one slot for each of the com-
partments D3, and a plurality of such slots, sepa-
rated by grid or tie bars D40, for the compartment
D2. The use of the latter facilitates the forma-
tion of, and gives additional strength to the
burner body casting. Each division wall D* and
grid bar D40 has its upper portion beveled off to
form a sharp corner edge engaging the under
side of the wall G, so that it need obstruct filow
through none of the channels G’ which are suit-

ably distributed to avoid any tendency to streaky

action of the flame jets on the web of material
treated. With all of the compartments D? and

D3 receiving gas, the channels G’ are supplied

with gas as they would be if the end to end

- slots D° were replaced by a single long slot.

As shown the wall G extends across the aligned

slots D5 and has edge portions suitably secured

- as by means of clamping plates G2, against seat
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portions of the burner body D at the sides of
said slots. The refractory slabs F are shown as
disposed with their lower portions alongside of,
or in overlapping relation with an upper portion
of the wall G and are supported by engagement
with the clamping plates G? and suitably shaped
portions of the burner body D, which comprises

upper inclined portions D8 at the outer sides of

the body F to the upper edges of which plates
are detachably secured to clamp the bodies F

in place,

In the normal operatwe condition of the ap-

- paratus shown in Fig. 2, the web a is looped about

16

a guide bar I which extends into the trough
shaped space between the bodies F and above the

wall G. As shown, the guide bar I is of T-bar

2,148,859
~ cross section, with its head flanges uppermost.

The lower edge I’ of the web or stem portion of
the bar I deflnes and positions the crown of the
web loop, and is smooth and rounded to facilitate
the movement of the web over it. The two limbs
of the web loop extend in normal operation un-
der tension from the opposite sides of the edges
I’ and in substantial parallelism with the re-
spectively adjacent faces of the refractory bodies
F to web guiding members which might be in

the form of rollers, but as shown are formed by
the non-rotatable cross frame members C. The

latter are round and smooth to facilitate the
movement of the web over them. As shown, the
outer edges I2 of the head flanges of the bar I
are smooth and rounded and normally in posi-
tion to contact with the limbs of the web loop
extending between the bar edge I' and the web
guides formed by the bars C.

In the operative condition of the apparatus il-
lustrated in Fig. 2, the bodies F, wall G and the
limbs of the web loop extending about the guide
bar edge I’ form the walls of & heating chamber
d which extends longitudinally of the burner
body D for the full width of the web a, and which
is V shaped in cross section, and which is open
to the atmosphere at its ends and at its upper
edges which are at the level of the tops of the
refractory bodies F. To permit of adjustment in

the thickness of the chamber d, and particularly

of the portion of the latter between the crown
of the web loop and the plate G, provisions are

advantageously made for the vertical adjustment

of the guide bar I. In the construction shown,

. the vertical adjustment provisions for the bar I

are -adapted to move the latter from fhe oper-
ative position shown in Fig. 2, into the inoper-
ative position shown in Fig. 1, wherein the edge
I’ of the bar I is well above the level of the tops
of the bars C. The relative positions of the bars
C and I shown in Fig. 1, facilitates the initial in-
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troduction of the web into the apparatus. * With

the web a extending horizontally between the
bars C as it may with the apparatus adjusted as
shown in Fig, 1, all risk of injuriously heating the
web while it is being introduced into the appa-
ratiis, or when the web travel is interrupted for
any cause is avoided.

The means shown for supporting the guide bar I
and giving the latter its vertical adjustments com-
prise a supporting bar J directly above the bar I
and shown as in the form of an I-beam, from
which the guide bar I is suspended by bolts J! dis-
tributed along the length of the beam and extend-
ing through openings in the bottom flange of the
latter and in the head flanges of the bar I. Pro-
visions are advantageously made, as by a suit-
able enlargement of said openings, to permit
longitudinal thermal expansion and contraction
of the bar I relative to the beam J. The bar I
should be made of metal adapted to withstand
the considerable temperatures to which it is sub-
jected in operation. To suitably minimize any
tendency of the bar I to warp as a result of
thermal stresses to which it is subjected, and to
minimize the transfer of heat by conduction from
its bottom edge I! to its head, and the consequent
transfer of heat from the bar I to the heam J,

a multiplicity of large openings I3 are advan-

65

tageously formed in the web or stem portion of 7¢

the bar 1.

The means shown for vertically adjusting the |

beam J and thereby the bar I include non-ro-
tatable nut members K connected to ends of the
beam J and formed each with a vertical threaded

(]
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passage 1th'mugl1 which exiends the threaded

portion of a corresponding adjusting and sup-
porting shaft L journalled in the corresponding

‘end frame member A, and movable rotatably,

but not axially, relative to the latter. At its

Jower end each shaft L carries a heveled gear
L, meshing with a corresponding beveled gear

A’ secured to a horizontal shaft M below the
burner body D and suitably journalled in the
end frame member A. The shaft M may be ro-
tated as required to raise and lower the threaded

- members K and thereby the beam J and gulde

bar I manually or by any suitable power mech-
anism. As shown, the shaft M is provided at
one end with a hand wheel M2 for the manual

rotation of the shaft. Advantageously the mem-

vers K are guided in their vertical movements

by the engagement of suitably shaped guiding

surfaces of those members with guideways A’
formed for the purpose in the end frame mem-
vers A, and the connections X’ between the

- members ¥ and the ends of the heam Jd are

2D

adapted to permit of some longitudinal expan-
sion and contraction of the beam J without cor-
responding movements of separafion and ap-
proach of the {wo members K.

In the contemplated mode of tse of the appa-

ratus, the latter is adjusted into the general po-

sition shown in Mg. 2 and heat is supplied by the
heating element, and the web a is advanced at

respective rates suitable for the particular con-

dition of operation. The form of the apparaius
and its contemplated mode of use permit of &
rate of web feed substantially higher than has

heretofore been customary or Is practically pos-

sible with previously known web singeing ma-
chines, | |
For any web heat treating operation, it is in

~ general essential that the eflective heating ac-

40

tion on the web should be augmented and dimin-
ished as the speed of web travel is increased and

- diminished. With the apparatus disclosed, the

45

intensity of the heating effect impressed on the

web may be varied by varying the composition

or pressure of the gas or air gas mixture sup-
plied to the compartments D? and D3, and may
also be varied somewhat by adjustment of the

" guide bar I toward and away from the heating

30

element. The heating action due to combustion,

which occurs mainly in the space between the
crown of the web loop and the wall G, and due

to contact of the heating gases with the web

oo, is supplemented to a substantial degree In

the arrangement shown, by heat radiated

¢

against the extended web loop limbs from the
axtended heat absorbing and radiating Iinner
faces of the bodies ..

In singeing cloth the effectiveness of the singe-
Ing operation is augmented by the opening of the
woven fabric as the latter bends sharply about

the edge I’ of the guide bar I. This bending of

the web when under suitable tension tends to

move the loose ends of fibers away from the

i
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outer side of the web and toward the adjacent
portions of the heating element. When it is de-
sirable to singe both sides of a cloth web, that
result may be secured by passing the web in
series through two singeing devices of the kKind
shown in such fashion that one device operated
on one side, and the other on the opposite side

of the web, or the web may be passed twice

" through the single device shown so as to singe

76

one side during one passage, and to singe the
‘other side during the second passage of the web

through the apparatus. The movement of the

web under tension over the edges I’ and I? of
the guide bar I, and particularly over the more

highly heated edges I’ subjects the web to a de-

‘sirable ironing action. |

For many uses it is convenient to dispose the
heating element horizontally and so that the web
loop extends dowaward into the space between
the refractory block bodies F as illustrated, but,
as will be apparent, this disposition of the parts
may be altered as conditions make desirable.
The essential operating characteristics of the
apparatus shown would not be modified by ad-
justment of the apparatus to bring its heating
element into vertical or inclined position, or to
bring the guide bars C below the level of the
heating element. |

While in accordance with the provisions of the
statutes, T have illustrated and described the
best form of embodiment of my invention now
kznown to me, it will be apparent to those skilled
in the art that changes may be in the form of

the apparatus disclosed without departing from

the spirit of my invention as set forth in the ap-

pended claims and that in some cases certain

features of my invention may be used 1o advan-
tage without a corresponding use of other fea-
tures.

Having now described my invention, what 1
claim as new and desire {0 secure by Letters Pat-

- ent is:

1. Apparatus for subjecting a traveling web to
a localized heating eifect, comprising a heating
slement formed with a trough shaped space, and

relatively cool gulding means separate from and

out of contact- - with said heating element for
causing the web treated to move glong a path
including 2 locop portion extending into said
space with the crown of the web loop paral-
lel and adjacent to but spaced away from the
bottom of saild space and with the limbs of the

web loop alongside and spaced away from the

side walls of said loop, said heating element
comprising fuel burner orifices opening to said
space adjacent the bottom of the latter, and
comprising portions forming the side walls of
said space consisting of refractory material of
relatively poor heat conductivity. |

2. Apparatus for subjecting a traveling web
to a localized heating effect, comprising a heating
element formed with a trough shaped space,
relatively cool guiding means separate from and
out of contact with said heating element for
causing the web treated to move along & path
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including a loop portion extending into said

space with the crown of the web loop parallel
and adjacent to but spaced away from the bot-

59

tom of said space and with the limbs of the web

loop alongside and spaced away Ifrom the side-

walls of said loopn, and means for burning a com-
bustible gaseous mixture into the portion of said
space &t the outer side of the web loop, said
element comprising portions forming the side
walls of sald space consisting of refractory ma.-
terial of relatively poor heat conductivity.

3. Apparatus for subjecting a traveling web to
a localized heating effect comprising a heating
element formed with a trough shaped heating

space, guiding means for causing the web treated

-~ to move along a path including a loop portion ex-

tending into said space with the crown of the web
loop parallel and adjacent to the bhottom of said
space, said guiding means comprising a guiding
bar movable toward and away from the bottom
of said space between positions within and with-

out the latter, and cooperating guiding members

60

8o

70 -

15



4

- outside of said space and at opposite sides of the

path of movement of said guiding bar. |
4. Apparatus for subjecting a traveling web to

 a localized heating effect comprising a heating
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element formed with a trough shaped heating
space, guiding means for causing the web treated
to move along a path including a loop portion ex-
tending into said space with the crown of the web
loop parallel and adjacent to the bottom of said
space, said guiding means comprising a guiding
bar movable toward and away from the bottom of
sald space between positions within and without
the latter and cooperating members outside of
sald space and between which said guiding bar
passes in moving between said positions.

5. Apparatus for subjecting a traveling web to
a, localized heating effect comprising a heating
element formed with a trough shaped space, and
web relatively cool guiding means for causing the
web treated to move along a path out of contact
with said element and including a loop portion
extending into space with the crown of the web
loop parallel and adjacent to but spaced away
from the bottom of said space and with the limbs
of the web loop alongside and spaced away from
the side walls of said space, and means for gener-
ating combustion heat within the portion of said
space between the bottom of the latter and the
crown of the web, the portions of said element
forming the side walls of sald space being formed
of refractory material of poor heat conductivity.

6. Apparatus for subjecting a traveling web to
8 localized heating effect, comprising a heating
element formed with a trough shaped heating
space, and guiding means for causing the web
treated to move along a path including a loop
portion extending into said space with the crown

of the web loop parallel and adjacent to, but

spaced away from the bottom of said space, and
including a guide bar having g portion defining
said web crown, said bar being cut away to mini-
mize heat conduction and the tendency of said
bar to warp under thermal stresses.

7. Apparatis for subjecting a traveling web to

a, localized heating effect, comprising a heating

element formed with a trough shaped heating
space, guiding means for causing the web freated
to move along a path including a loop portion ex-
tending into said space with the crown of the

web loop parallel and adjacent to, but spaced away

from the bottom of said space, and including a

~ guide bar about which said loop extends and en-

gaging the inner side of the crown portion of
caid loop, and supporting means for said guide
bar comprising a beam parallel to said bar and
to which the latter is connected by means per-
mitting the longitudinal expansion and contrac-
tion of said bar relative to said beam.

2,148,859

8. Apparatus for subjecting & traveling web to
a localized heating effect comprising a framework

including spaced apart end frame members, s

heating element supported by said framework
and longitudinally disposed between sald end
frames and formed with a trough shaped space
web, guiding means for causing the web treated
to move along a path including a loop portion ex-
tending into said space with the crown of the web
loop parailel and adjacent to the bottom of said

space, sald guiding means comprising a guide bar,

means mounted in said end frames for moving
said bar toward and away from the bottom of
sald space between- positions, respectively, within
and out of said space, and cross frame members
at the opposite sides of the path of movement

of said guiding bar forming web guldes between’

which and said bar the limbs of said loop extend

"when said bar is within said space, and between
- which said web may extend without flexure when

said bar is in a position out of said space.

- 9. In apparatus of the character described, a.
heating element comprising an elongated gas
supply chamber and a wall portion at one side

‘thereof formed of refractory material with burner

orifices extending through it from said chamber
to the side of said wall portion remote from the

- chamber, and refractory walls parailel to the

length of the chamber and extending away from
the last mentioned side of said wall portion and
spaced apart and having their opposing faces
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oppositely inclined to form the side walls of a -

trough shaped combustion space of which said:

wall portion forms the bottom wall, and means
for guiding a travelling web along a path including
oppositely inclined portions respectively adja-
cent said side walls and spaced away from the
latter and defining the side of .said combustion
space directly opposed to the side thereof formed

by said side walls,

10. Apparatus for subjecting a travelling web o
a localized heating effect comprising in com-
bination a burner portion of refractory ceramic

- material, normally coopéerating with the web to
form a shallow combustion space alongside of

and having one side formed by a longitudinal

-section of the web and having sald reifractory

material at its opposite side, means for burning
fuel in said space to thereby heat said refractory
material to incandescence, and means for moving

‘said web and portion apart to substantially in-

crease the distance between them and thereby
substantially reduce the transmission of heat to
the web from said incandescent 1efra.ctory mate-

rial. o
PENROSE R. HOOPES.
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