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UNITED STATES 

2,066,376 

PATENT OFFICE 
2,066,376 

ANNEALNG LEER, 
Emmett L. Walters, Toledo, Ohio, assignor to 
Libbey-Owens-Ford Glass Company, Toledo, 
Ohio, a corporation of Ohio 
Application May 29, 1933, Serial No. 673,329 

9 Claims. 

The present invention relates broadly to the 
art of annealing and more particularly to in 
provements in annealing leers or ovens primarily 
adapted for the annealing of sheet glass, although 
it is of Course not restricted to Such use. 
In annealing sheet glass, however, according 

to One Well known method, the sheet is passed in 
a generally horizontal direction through a leer 
which is in the form of a relatively long tunnel 
and wherein it may be supported and carried 
along upon a series of spaced revolving rolls. 
During the passage of the sheet through the leer, 
the internal stresses and strains set up in the 
sheet during the formation thereof are adapted to 
be relieved and, in addition, the said sheet is 
gradually reduced from a relatively high tem 
perature to a temperature at which it can be 
readily handled. The leer is also usually heated 
in some suitable fashion, with the temperature 
therein being gradually reduced from the en 
trance end to the exit end thereof. 
An important object of this invention resides 

in the provision of an annealing leer of the above 
general character embodying means for control 
ling the temperature therein, such means being 
particularly adapted for establishing and main 
taining the proper temperature regulation 
throughout the length of the said leer. 
Another object of the invention is the provi-. 

sion of an annealing leer having means associat 
ed thereWith for reducing the temperature there 
in by increasing the radiation heat loss through 
the wall thereof and for likewise decreasing the 
radiation heat loss by Varying the insulation of 
the said wall to thereby regulate the escape of 
heat therethrough. 
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Another object of the invention is to provide 
means for controlling and regulating the amount 
of heat radiating from the leer embodying a series 
of louvers or shutters aSSociated With the top 
and/or side walls of the leer outwardly thereof 
and being movable from an extreme insulating 
position where they are out of contact with the 
leer to an extreme radiating position where they 
contact therewith. 
A further object of the invention consists in 

the arranging of the louver's or shutters into a 
plurality of separate groups operable independ 
ently of one another to control and regulate the 
insulating or radiating effect thereof upon any 
desired portion of the leer throughout the length 
thereof. 
... Other objects and advantages of the invention 
will become more apparent during the course of 

(C. 49-4) 
the following description when taken in connec 
tion with the accompanying drawings. 
In the drawings wherein like numerals are 

employed to designate like parts throughout the 
Sane, 5 Fig. 1 is a vertical longitudinal section through 
an annealing leer provided by the present inven 
tion, Fig. 2 is a perspective elevation of a portion 
thereof, 0. Fig. 3 is a vertical longitudinal section through 
a portion of the leer showing the temperature 
control means in extreme insulating position, 

Fig. 4 is a similar view showing the tempera 
ture control means in an intermediate position, 16 

Fig. 5 is a similar view showing the tempera 
ture control means in extreme radiating position, 
and 

Fig. 6 is a transverse Sectional view through 
the leer showing an alternative arrangement of 20 
the invention. Referring now to the drawings, the annealing 
leer illustrated therein is designated in its en 
tirety by the numeral fo, said leer being prefer 
ably of tunnel-like formation and including a 25 
bottom f, spaced vertical side walls 2, and a 
horizontal top 3. Arranged within the leer for supporting and 
conveying the glass sheet 4 therethrough are 
a plurality of horizontally aligned rotatable rolls 30 
5, the shafts or trunnions 6 of which project 
through bearing members 7 mounted in the 
opposite side Walls 2 of the leer. These rolls are 
preferably positively driven in unison in any pre 
ferred or well known manner to advance the 35 
sheet through the leer. 

Ordinarily, the sheet when entering the anneal 
ing leer is relatively hot and, in addition to the 
heat of the sheet, the leer may be further heated 
by a plurality of Spaced burner pipes 8 extend- 40 
ing transversely thereof so that the sheet is not 
passed into a chamber whose temperature is 
much cooler than the chambers in which the said 
sheet is formed. The temperature of the leer is 
gradually reduced from the entrance end to the 45 
exit end thereof so that when the sheet passes 
out of the leer it can be conveniently handled. 

In accordance with the present invention, 
there is positioned above the top 3 of the leer 
.0 a series of horizontally disposed metallic 50 
louvers or shutters 9 which may be arranged 
throughout the entire length of the leer or over 
any desired portion thereof. These louvers are 
in the form of substantially flat double-winged 
baffle plates of relatively narrow width and which 55 
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extend transversely of the leer substantially the 
entire width thereof. The baffle plates each have 
a central longitudinally extending opening 
formed therethrough for receiving a horizontal 
pivot shaft 20, said shafts projecting at opposite 
ends beyond the Said plates and being rotatably 
mounted within bearing brackets 2 carried by 
the leer at the opposite sides thereof. 
The baffle plates 9 are of such a width that 

When they are moved into horizontal alignment 
With one another, as shown in Fig. 3, the adja 
cent edges of adjoining plates will be in sub 
stantial contact with one another so as to pro 
vide a substantially continuous unbroken cover 
for the top of the leer. On the other hand, the 
baffle plates may be moved to assume a sub 
stantially vertical position as in Fig. 5, and when 
in Such position the Said plates are disposed in 
parallel relation with respect to one another, 
with the lower edges thereof in contact with . 
the upper surface of the top of the leer. Like 
wise, the baffles may be moved to assume any 
desired position intermediate their horizontal 
position and vertical position, one intermediate 
position being illustrated in Fig. 4 wherein the 
baffles are arranged in an inclined position with 
the bottom edges thereof spaced from the top 
of the leer. 
Also carried upon the top of the leer and ex 

tending longitudinally at opposite sides thereof 
are the vertical side boards 22, said boards be 
ing arranged inwardly of the bearing brackets 
2 and of such a height that they extend beneath 
the pivot shafts 20. These side boards are posi 
tioned outwardly of the opposite ends of the 
baffle plates 9 so as not to interfere with the 
pivoting of the said plates upon shafts. 20. 
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In carrying the invention into practice, when 
the baffle plates 9 are moved into substantial 
horizontal alignment with one another as in 
Fig. 3, they cooperate with the top f3 of the 
leer and also with the vertical side boards 22 
to form a substantially dead air space or inert 
air strata above the leer. This position may 
therefore be called the extreme insulating posi 
tion in that the creation of the dead air space 
between the top of the leer and the baffle plates 
serves in the nature of insulation to reduce to 
a minimum radiation heat loss through the top 
wall of said leer. When the baffle plates are 
moved to an inclined position as in Fig. 4, the 
insulation of the leer wall is lessened in that 
air currents are now permitted to pass between 
the plates and come into contact with the leer 
in an amount determined by the angular posi 
tion of the said plates. On the other hand, when 
the baffles are moved to a vertical position, as 
in Fig. 5, the lower edges thereof contact with 
the top of the leer so that the plates will serve 
to carry away heat which is radiated by this 
additional surface to the atmosphere. In addi 
tion, air currents are allowed to pass between 
the plates and come in contact with the leer 
wall. Consequently, this position is termed the 
extreme radiating position. - '... 
From the above, it will be seen that the baffle 

plates 9 are movable either to an extreme in 
sulating position or to an extreme radiating po 
sition, with a series of intermediate positions 
being possible between these two extremes. As 
a result, it is possible, by proper adjustment of . 
the baffles, to effectively and efficiently control 
the temperature within the leer by establishing 
and maintaining the proper temperature regul 76 lation throughout the entire length of said leer 

2,066,376 
or any desired portion thereof. For instance, the 
temperature in the leer may be reduced by mov 
ing the baffle plates to extreme radiating posi 
tion so as to increase radiation heat loss through 
the wall thereof or, if desired, the radiation heat 
loss may be reduced to a minimum by moving 
the baffles to extreme insulating position. In 
other words, it is possible to regulate the escape 
of heat through the leer wall by varying the 
insulation of the Wall upon proper adjustment 
of the baffle plates. 
In actual operation, it may be found desirable, 

in order to effect the proper temperature regula 
tion throughout the length of the leer, to move 
the baffle plates above one portion or section of 
the leer to extreme radiating position to reduce 
the temperature therein; the baffle plates above 
another portion of the leer to extreme insulating 
position to reduce to a minimum radiation heat 
loss; and over still another portion of the leer to 
move the baffle plates to an intermediate posi 
tion. In order that this may be readily and con 
veniently accomplished, the baffles are preferably 
divided into a plurality of groups actuated inde 
pendently of one another, with the baffles in each 
group moving as a unit. Thus, as shown in Fig. 2, 
the pivot shafts 20 project at one side of the leer 
beyond the bearing brackets 2 and have keyed 
thereto sprockets 23. Trained around the sprock 
ets of any desired number of baffles f 9 is a sprocket 
chain 24, said chain also meshing with a sprocket 
25 fixed to shaft 26 which also carries an operat 
ing hand wheel 27. Upon turning of this hand 
wheel, the baffles of the respective group may be 
simultaneously actuated to assume any desired 
position. By dividing the baffles into a plurality 
of independently operable groups, it is possible to 
more effectively and efficiently regulate and con 
trol the temperature at different portions of the 
leer throughout the length thereof. For instance, 
upon reference to Fig. 1, it will be noted that one 
Set of baffles, indicated at A, may be moved to 
extreme insulating position, while other sets B 
and C may be moved to assume different inter 
mediate positions or to extreme radiating posi 
tion if preferred. 
This invention also contemplates the provision 

of means for controlling. radiation heat loss 
through the side walls of the leer if desired. 
Thus, as illustrated in Fig. 6, a series of louvers 
or shutters 28, corresponding to the louvers 9 
above described, may be arranged at either one 
or both sides of the leer. These louvers are of 
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the same construction and operate in the same 
manner as louvers 9, the only difference being 55, that they are disposed in a substantially vertical. 
position rather than in a horizontal position. The 
louvers 28 are carried by vertical pivot shafts 29 
rotatably, supported at opposite, ends in bearing 
brackets 30 carried by the respective side wall of 
the leer. Arranged inwardly of the bearing 
brackets and extending longitudinally of the leer 
are the horizontal side boards 3 which cooperate 
with the louvers 28, when the latter are moved to extreme insulating position, to provide a sub 
stantially dead air space between the said louvers 
and the respective side wall of the leer. The lou 
vers 28 may also be moved to an extreme radiat 
ing position where they contact with the respec 
tive side wall of the leer or to an intermediate position. . . . . 
While the present invention has been illustrated 

and described in connection with an annealing 
leer of tunnel-like formation, yet it will be readily 
appreciated that the principle of the invention 
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2,066,876 
may also be applied to other types of leers as Well 
as to different types of furnaces. 

It is to be understood that the form of the 
invention herewith shown and described is to be 
taken as the preferred embodiment of the same, 
and that various changes in the shape, size and 
arrangement of parts may be resorted to Without 
departing from the spirit of the invention or the 
Scope of the Subjoined claims. 
I claim: 
1. The combination with a heated chamber of 

substantially tunnel-like formation including a 
bottom, side walls, and a top, of a plurality of 
movable members arranged outwardly of said 
chamber in opposed relation to one wall thereof 
for varying the insulation of the Said Wall, and 
means for moving said members into and out of 
contact with the wall. 

2. The combination with a heated chamber of 
substantially tunnel-like formation including a 
bottom, side walls, and a top, of a plurality of 
movable members arranged outwardly of Said 
chamber in opposed relation to one Wall thereof 
for varying the insulation of said wall, and means 
for moving said members to assume either a sub 
stantially horizontal position where they are out 
of contact with the wall or a substantially verti 
cal position where they contact with said Wall. 

3. The combination with a heated chamber of 
substantially tunnel-like formation including a 
bottom, side walls, and a top, of a plurality of 
members arranged outwardly of said chamber in 
opposed relation to one wall thereof and movable 
to assume different positions, said members, When 
in one position, being out of contact With the 
Wall and when in another position in contact 
thereWith. 

4. The combination with a heated chamber of 
substantially tunnel-like formation including a 
bottom, side walls, and a top, of a plurality of 
pivotally mounted members arranged outwardly 
of said chamber in opposed relation to one Wall 
thereof and movable to assume a position either 
in substantial alignment with one another Or Sub 
stantially parallel with one another, Said men 
bers, when in substantial alignment, being Spaced 
from the Wall and when in substantially parallel 
position in contact thereWith. 

5. The combination with a heated chamber of 
substantially tunnel-like formation including a 
bottom, side walls, and a top, of means for Con 
trolling and regulating the amount of radiation 
heat loss through one Wall thereof including a 
series of movable plates extending transversely 
of the chamber outwardly thereof and in Opposed 
relation to said wall, means for pivotally mount 
ing said plates, and means for moving the plates 
from an extreme insulating position where they 
are out of contact with the Wall to an extreme 
radiating position where they contact thereWith. 

6. The combination with a heated chamber of 
substantially tunnel-like formation including a 
bottom, side walls, and a top, of means for vary 
ing the insulation of one wall thereof including 
a plurality of double-winged baffle plates extend 
ing transversely of the chamber in opposed rela 

3 
tion to said wall, means for pivotally mounting 
said plates, and means for moving the plates into 
substantial alignment With one another in Spaced 
relation to the Wall or into a position at Substan 
tially right angles With respect thereto to bring 
one edge of each plate into contact with the 
Said Wall. 

7. The combination. With a heated Chamber of 
Substantially tunnel-like formation including a 
bottom, Side Walls, and a top, of a plurality of 
substantially rectangular parallel plates extend 
ing transversely substantially the entire Width of 
the chamber outwardly of said chamber in op 
posed relation to one wall thereof, means for 
pivotally mounting said plates to turn about axes 
extending transversely of the chamber, said plates 
being movable to a Substantially horizontal posi 
tion where they will be in substantial alignment 
With one another, and side boards extending lon 
gitudinally of the chamber at opposite ends of 
said plates and cooperating thereWith to form 
a Substantially dead air Space between the Said 
plates and Wall When the plates are moved to 
horizontal position. 

8. The combination. With a heated chamber of 
Substantially tunnel-like formation including a 
bottom, Side Walls, and a top, of means for con 
trolling and regulating the amount of radiation 
heat loss through one Wall thereof including a 
plurality of Substantially rectangular parallel 
plates extending transversely substantially the 
entire Width of the chamber out Wardly thereof 
and in opposed relation to Said Wall, means for 
pivotally mounting Said plates to turn about axes 
extending transversely of the chamber, and 
means for moving the plates to assume either a 
substantially horizontal position where they will 
be in substantial alignment with one another and 
out of contact With the Wall or a Substantially 
vertical position where they will be substantially 
parallel with one another and in contact with 
said Wall. 

9. The combination. With a heated chamber of 
Substantially tunnel-like formation including a 
bottom, side walls, and a top, of means for con 
trolling and regulating the amount of radiation 
heat loss through one Wall thereof including a 
plurality of Substantially rectangular parallel 
plates extending transversely substantially the 
entire width of the chamber outWardly thereof 
and in opposed relation to Said Wall, means for 
pivotally mounting Said plates to turn about axes 
extending transversely of the chamber, means for 
moving the plates to a SSume either a Substantially 
horizontal position. Where they Will be in substan 
tial alignment With One another and out of con 
tact with the Wall or a Substantially vertical posi 
tion where they will be substantially parallel with 
one another and in contact with said wall, and 
side boards extending longitudinally of the cham 
ber at opposite ends of Said plates and cooperat 
ing therewith to form a Substantially dead air 
space between the Said plates and wall when the 
plates are moved to horizontal position. 

EMMETT L. WALTERS. 
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