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This invention relates to glass annealing 
leers of the tunnel type in which controlled 
heat conditions are maintained, first to bring the glassware to the proper annealing tem 

5 perature, and then to reduce that tempera 
ture gradually at a suitable rate to prevent 

- excessive strains from being set up in the 
glass articles. 

It is usual in such leers to pass the glass 
i0 to be annealed into the hot end of the leer 

and thence slowly at gradually decreasing 
temperatures through the leer tunnel to the 
cold end. Means may also be provided for 
heating that end of the tunnel at which the 

l6 ware is received. Unusual temperature vari 
ations are to be avoided throughout the tun 
nel, but such variations are particularly 
harmful at the hot end of the leer which may 
be called the critical zone for at least two 

20 reasons. First, it is during the earliest stages 
of cooling that permanent strains are re 
moved or are left in the ware; second, because. 
this part of the leer is so much hotter than 
the rest, there is a greater tendency for air 

'leakage and convection currents to be set up in 
that part of the leer. It is common practice 
therefore to provide thick insulation around 
the leer walls at this end and to so build the 
Walls that air currents cannot pass through 

80 them laterally, although the tunnel is open 
from end to end. 
These expedients do not take care of an 

other type of heat variation which is due to 
the convection air currents within the tun 

º nel. These are greater when the cross-see 
tional area of the leer tunnel is large and 
are unnecessarily great when only a part of 
the cross-sectional area is occupied by the 
ware being annealed. For example, when a leer tunnel capable of accommodating tall 
bottles or other tall ware is used for short 
bottles or ware, the space above the short 
ware is wasted, and also the convection cur 
rents are greatly increased. 

It is the purpose of this invention to pro 
vide improved means for adjusting the cross 
sectional area of the leer tunnel So that un 
necessary space not required for the ware is 
eliminated, and the convection currents are 

'' thus minimized. 
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Serial No. 260,924. 
In order to more clearly explain the inven 

tion, One embodiment thereof is shown in the 
accompanying drawings, in which: 

Figure 1 is a longitudinal elevation in 
???on of the receiving end of a tunnel leer, 
3.? - 

Fig. 2 is an enlarged broken end elevation 
of the leer shown in Fig. 1. 
The numeral 11 indicates a leer tunnel 

having a top wall 12 provided with insula 
tion 13 to reduce the heat losses. The tunnel 
11 has a metal floor 14 under which there 
may be heating ducts 15 supplied from a fur 
nace 16. Heat insulation 17 may also be 
provided for the underside of the leer and 
heating ducts. An endless conveyor 18 mov 
ing in the direction indicated by the arrow 
A transports the ware through the tunnel. 
If Small bottles, as indicated at 19, are being annealed, there would ordinarily be a 

considerable space between the top of the 
bottles and the top of the leer 12, which 
space not only is not required for the ware, 
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but greatly increases the convection cur. 
rents. In order to decrease this space, a par 75 
tition 20 may be provided and constitutes 
an auxiliary or false top which extends the 
entire width of the leer tunnel. This par tition or auxiliary top may be adjustable in 
a manner to be presently described, and is 
shown in Fig. 1 in its lowest position. It is 
supported in this position by a plurality of 
hinge members which, as shown, are in the 
form of transverse partitions 21 pivotally 
connected with the fixed top wall 12 of the 
leer tunnel at 22 and with the partition or 
auxiliary top 20 at 23 in any well known or 
suitable manner. ?• ?? ?????? 
For convenience in adjusting the auxiliary 

top 20 vertically, an operating handle 24 is 
provided which, as shown, is pivotally con 
nected with one of the vertical partitions 21 
and is provided with notches 25, any one of 
which may be engaged with a fixed pin 26 
to hold the parts in the position to which 
they have been adjusted. The pin 26 may 
be carried by a side wall of the tunnel. 
In operation, the auxiliary top 20 is 

placed in the lowest position which will per 
mit the ware being annealed to pass there 
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under with a reasonable clearance. If the 
ware consists of small bottles, as shown at 
19, then the adjustable partition 20 is placed 
in its lowest position, as shown in full lines 
in Fig. 1, which position the partition nor 
mallv tends to assume by gravity. If a 
larger bottle, as indicated at 27, is to be an 
nealed, then the auxiliary top 20 is swung 
into the dotted line position of Fig. 1, the 
transverse partitions 21 acting through their 
pivotal connections as hinge members. 

It will be understood that both the hori 
zontal partition or adjustable top and the 
transverse partitions or hinge members ex 
tend the full width of the leer tunnel, and 
thereb prevent circulation of air in the 
space between the auxiliary top and the top 
of the leer tunnel. 

It is common to provide cooling flues 28 
commencing a short distance from the en 
trance to the leer to assist in gradually low 
ering the temperature of the ware. The 
auxiliary top may extend below that part of 
the top provided with flues, and is so shown 
in the drawings. When so arranged, the 
auxiliary top has a tendency to render the 
temperature transition less abrupt between 
the hot insulated part of the tunnel and the 
part where the cooling flues begin to have an 
effect. 

It will be seen that simple, inexpensive 
and effective means thus have been provided 
for minimizing convection air currents with 
out the necessity of modifying the effective 
ness of the leer structure either as to the 
fixed and stable nature of the insulated walls, 
or as to the sealing of the leer tunnel against 
the leakage or entrance of transverse air cur 
rents. 
While the drawings show the auxiliary 

partition parallel to the top of the leer, the 
partition thus constituting an auxiliary or 
false top, it will be understood that the par 
tition may also be adjustable toward and 
away from one of the other walls of the 
tunnel. For example, large pieces of glass 
ware which occupy a little more than half 
the width of the leer may leave a wide space 
unoccupied by the Ware. An adjustable par 
tition disposed vertically adjacent to one of 
the sidewalls may be iised for closing the unoccupied space and preventing convection 
currents. Such an adaptation is contem 
plated as within the scope of the invention. 

It will be understood that these and vari 
ous other modifications and changes may be 
made in the details of the construction here 
inbefore described without departing from 
the spirit and scope of the invention, as de 
fined in the appended claims, 

I claim: - 

1. In a tunnel leer, means for adjusting 
the croSS-sectional, area of the leer tunnel, said means comprising an auxiliary top of 
light construction adjustable to different 
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heights, and means for minimizing air cir 
culation between the top of the leer tunnel 
and said auxiliary top. 

2. For a tunnel leer having a fixed insu 
lated wall, an auxiliary wall adjacent to said 
insulated wall, said auxiliary wall being of 
relatively light construction and readily ad 
justable to different positions relatively to 
the fixed wall. 

3. For a tunnel leer having a fixed insu 
lated top wall, an auxiliary top wall below 
said insulated wall, said auxiliary top being 
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of relatively light construction and readily 
adjustable to different heights, and means 
for preventing air currents between said in 
sulated top wall and said auxiliary top wall. 

4. For a tunnel leer of the type having 
fixed insulated walls, a partition adjustable 
toward and away from one of the walls and 
of substantially the same width as the wall, 
and hinge members also of the same width 
between said wall and said partition. 

5. For a tunnel leer of the type having a 
fixed insulated top wall, a horizontal parti 
tion parallel to the top wall and extending 
the full width of the tunnel, a plurality of 
hinge members extending between said wall 
and said partition, said members being 
adapted to permit the adjustment of said 
partition to different heights and to prevent 
circulation of air between said wall and said 
partition, and means for holding said parti 
tion in its adjusted position. 

6. For a tunnel leer, an auxiliary adjust 
able top extending the full width of the leer, 
a plurality of partitions between the auxil 
iary top and the top of the leer tunnel also 
extending the full width of the leer, each 
partition being pivotally supported from the 
top of the leer tunnel. and pivotally con 
nected with the adjustable top. 

7. For a tunnel leer having a top wall, a 
horizontal adjustable partition lying parallel 
to said top wall, a plurality of transverse 
partitions pivoted at their upper ends to said 
top wall and at their lower ends to said par 
tition, whereby said horizontal partition may 
be swung toward and away from said top 
wall, and means for holding the partitions 
in various adjusted positions, both horizontal 
and transverse partitions extending the full 
width of the leer tunnel. 

8. For a tunnel leer having a top wall, a 
yertically adjustable horizontal partition 
lying parallel to said top wall, a plurality of 
transverse hinge members pivoted at their 
upper ends to said top wall and at their 
lower ends to the horizontal partition, said 
transverse partitions being vertical when said 
horizontal partition is in its lowest position 
and being adapted to be swung from their 
vertical positions to swing the horizontal 
partition closer to said top wall, and means 
for holding the horizontal partition in any 
vertically adjusted position. M 
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9. In a leer, a tunnel having a fixed top 
wall, a vertically adjustable false top wall, 
and a transverse closure for the space be 
tween the fixed top wall and the false top 
wall, said transverse closure being adjustable to compensate for the adjustments of the 
false top wall. 10. In a leer, a tunnel having a fixed top 
wall, a vertically adjustable false top wall, 

o and a transverse member constituting both 
an adjustable closure for the space between 
the fixed top wall and the false top wall and 
a support for the false top wall. 

11. In a muffie leer for annealing glass 
15 ware, a tunnel having insulated top, side and 

bottom Walls, a muffle fue formed in one of 
said walls, and an auxiliary wall within said 
tunnel, said last-named wall being separate 
from the first-named walls and said flue. 

| 20 12. In a muffle leer for annealing glass 
ware, a tunnel having heat resistant walls, 
a muffle flue associated therewith and ar ranged substantially parallel to one of said 
walls, and an auxiliary wall within the said 

25 leer substantially parallel to one of the first 
named walls, said last-named wall being 
???trate from said first-named walls and said 

* li?e. - 

13. In a muffle leer for annealing glass 
30 ware having. a tunnel with a fixed insulated 

top wall, a muffle flue formed in said wall 
and an auxiliary top wall adjacent an end 
of the leer tunnel and extending throughout 
at least a part of the length of the leer for 

35 decreasing the effective height of the tunnel, 
the said auxiliary wall being separate from 
said top wall and said flue. 

Signed at Hartford, Connecticut, this 9th 
day of March, 1928. 

40 WILLIAM STANLEY RENDALL. 
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