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Donald G. Merrill, West }?Hwﬁfmmﬂ, Conmn., assignop
to Hartford-Empire Company, Hartford, Conm.,
a corporation of Delaware

Appiication February 5, 1836, Serlal No. 62,453 A

5 Claims,

My present invention relates to glassware lehr

construction and more particularly te the con-
‘struction of o continuous glassware annealing
and/or decorating lehr wherein thereisa firebox
removebly associated with the remainder of the
lehr structure.

Many glassware snnealing lehrs of the prior

art employ fireboxes associated therewlth and be-
low the tunnel portion of the lehrs in which the
firebox is directly supported upon the floor or
base of the lehr as & whole and whereln the lebr
tunnel is supported In turn by the flrebox. When
the frebox of such g structure expands when

it is heated, it will tend to push upwardly the.

portion of the lehr tunnel thereabove and result
“in a certain amount of displacement of the level

" of the lehr. The mounting of a firebox so thab
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it will be free from the ficor or base on which
the lehr iz mounted snd will preferably be sus-
pended from the maln structural framework or
structural members of the lehr is one of the ob-
jects of the present invention. -

A further object of the present invention is to
provide s removable fire box in association with
o glassware lehr in such manner that the re-
moval and replacement of the firebox elther after
repair or by ancther similar firebox s facilitated,

A further object of the invention is to provide
8 substantielly air-tight seal between g remov-
able firebox and the contiguous part of the lehr
structure, preferably a sand seal.

A further object of the present invention is to
provide in a construction of the type generally
above set forth for the supporting of some one or

. more central portions of the floor of the {unnel
above the firebox by pillars or equivalent support-

ing means extending upward from. the removable

firebox, so as:to offset the tendency of the tunnel

" flcor to sag or collapse under the Infiuence of the
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relatively high heat to which this part of the
structure is subjected.

Further and more detailed objects of the pres-
ent invention will become apparent from the fol-
jowing specification and appended claims when
taken in connection with the accompanying draw-
ings, in which: -

Figure 1 is & view substantially in longitudinal
vertica! -section and generally diagrammatic
showing a portion of a decorating and annealing
lehr embodying my invention; :

Pig. 2 is o fragmentary view principally in side
elevation, but with some parts broken away,
illustrating the manner of supporting the remov-
able firebox;

"~ March 31, 19831,

(CL. 49—47)

Tig, 3-1s a fragmentary view substantially in
vertical longitudinel section on the llne 8—38 of

Fig, 4 showing the firebox In its operative position
and the supports for the center portion of the °

* junnel floor from the firebox;

Fig. 4 is a composite view in transverse vertical
section, the left hand portion being teken sub-
stentially on the line o—b on Flg. 3 and the right
hend portion: substantially on the line c—d of
that figure; and

Fieg. 5 is o fragmentary detalled view of cer-
tain portions of the supporting means for the
removable Arebox taken substentially on the line
B—B5 of Fig. 2 and on an enlarged scale.

while I have chosen for purposes of illustra-
tion to disclose a lehr of the type used for deco-
rating and annealing glassware, it will be under-
stood that the invention is not Umited in its

16

spplication to this type of lehr, but may be ap- .

plied to any type of lehr susceptible of such ap-
pleation, whether the lehr is to be direct fired
or mufiied, as is the one shown in the sccom-
panying drawings, and whether it is fo be used
in both decorating and annealing or merely in
the snnealing of glassware.

T have chesen for purpoeses of illustration a lehr
which is similar to but a slight modification of
the decorating -lehr shown and described in the
patent to Mulholland, No. 1,798,562, granted
It will be understood that any
portions of the lehr not specifically Hllustrated and
described herein may be constructed as disclosed
in the Mulholland patent, or in any other usual
or desired manner, » )

Referring first to Flg. 1 of the accompanying
drawings, I have illustrated the forward por-

tion of a decorating and annealing lehr, com-

prising a tunnel generally Indicated at §, which
may be made up of a plurality of similar sections
2 suitably formed and connected in end-to-end
relation, the tunnel as thus formed being sur-
rounded for a major portion of its length by suit-
able insulating material generally Indicated at
3. The glassware is conveyed through the tunnel

upon an endless conveyor # of open work mate--
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rial, which as shown slides directly on the floor

of the tunnel to move the glassware therethrough
and returns to the forward end of the tunnel
beneath the same as shown, being supported in
its return course by & plurality of spaced rollers
§. The conveyor may be drawn through the
tunnel by any desired means as those now com-
mon in glassware annealing lehrs.

Above the tunnel and int;egmedlate the ends
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thereof, there is illustrated a firebox 6§ having
burner openings 7 therein, preferably one at each
end, and laterally offset from one another so that
the flame in the firebox § is a swirling one with
the burners directed tangentially thereof. Com-
municating with the firebox § are upper heating
flues § extending toward the rear of the tunnel
and flues 9 extending to the forward or ware-
receiving end of the tunnel. The exhaust means
for the flues 8 are not shown in the drawings, but
may be substantially the same as those of the
Mulholland patent above referred to, while the
gases passing forwardly through the flues § may
be exhausted through the conduit (6 under con-
trol of -the dampers (1. :

Beneath the tunnel and in this instance direct-.

ly below the firebox §, there is a firebox generally
indicated at (2, this firebox being only diagram-
matically illustrated in Fig. 1 and communicat-
ing with the lower flue system, including flues 13
leading toward the rear or exit end of the tun-
nel and fiues {4 leading to the forward end of the
tunnel. 'The exhaust from the flues {3 is not il-
lustrated in the present drawings, but may be the
same as that disclosed in the Mulholland patent
above referred to, while the flues {4 are shown
as exhausted through the passages 15 and exhaust
conduit {0 under control of the damper (8.

The structure shown in Fig. 1 is a portion of a
muffle lehr arranged for decorating and anneal-
Ing glassware by providing a zone of increasing
temperature between the forward end of the lehr
and the fireboxes 6 and 12, a zone of maintained
high temperature at these fireboxes due to both
fireboxes being open to the tunnel walls, and a
Zone of decreasing temperature from the fireboxes
to the exit end of the tunnel, which latter zone
is preferably controlled as to temperature gradi-
ent in & manner not here illustrated.

The remainder of the lehr may be conven-
tional and/or may be constructed as disclosed in
the Mulholland patent above referred to, but in-
asmuch as it has no bearing upon the present in-
vention, it is not disclosed herein. The present
invention has to do particularly with the arrange-
ment and support for the lower firebox generally
indicated in Fig. 1 at 12, this construction being
shown in detail in Figs. 2 to 5 in the accompany-
ing drawings.

Referring now to Figs, 2 to 5 of the.accom-
panying drawings, the lehr is mounted upon a
structural framework comprising side members
shown as I-beams {7 extending longitudinally
along each side of the lehr and at a level adjacent
to that of the floor of the tunnel I, these I-beams

" being supported at intervals upon suitable pedes-

tals 18 and being connected together at intervals
longitudinally of the lehr by transverse structural
members 9. The tunnel forming sections 2 are
provided with suitable means such as brackets
20 which rest upon the structural niembers {7
and support the tunnel sections therefrom. Al-
ternatively these tunnel forming sections may be

" provided with wheels rolling upon rails, which

70

75

= in turn are secured to the structural members §7

as shown in the Mulholland Patent No. 1,560,481,
granted Nov, 3, 1925 (see Figs. 9 and 10 of that
patent). In any event, provision is preferably
made to allow for the normal expansion of the
tunnel in respect-to its structural support dur-
ing the operation thereof. In the lehr construc-
tion shown in the accompanying drawings, the

expansion is taken up by permitting a bodily -

movement of the tunnel in respect to the strue-
tural support in both directions from a bosition

2,075,660

adjacent to the firebox 12, as hereinafter to be
described.

At the position of the firebox {2 the longitudinal .

structural members comprise I-beams 2{ at each
side of the lehr, which are positioned at a slight-
ly higher level than the members (7, as shown
best in Fig. 2, in order to permit of the removal
of the firebox laterally thereunder as hereinafter
set forth. ' These members are, however, rigidly
connected to the remainder of the structural
framework of the lehr, as by bolts 28.

The firebox 12 is built inside its own structural
framework, including vertical angle members 29
and horizontal angle members 24 at each side
thereof, and transverse channels 25 below the fire-
hox. These members are connected to form g
boxlike frame structure which is completed by
plates, preferably of sheet metal including side
plates 26, end plates 27, and a bottom plate 28.
Suitably connected to the structural framework
of the firebox 12 are a plurality of rollers 2§
mounted for free rotation for supporting and
guiding the return strand of the conveyor belt §
as best shown in Figs. 2, 3 and 4. )

Within the metallic box-like frame constructed
as aforesaid is built up the refractory brick work
of the firebox, including side and end walls 36 and
& bottom wall 31. In each of the end walls, there
is located a suitable burner block 32, these burner
blocks being arranged as generally described for
the burners in the upper firebox §, that is so that
the flames of the burners will be directed tangen-

Jtially of the center portion of the firecbox where

there will be a swirling type of flame, s0 as to get

uniformity of temperature and good mixing of the .

fuel and air and complete combustion of the fuel.
Adjacent to the outside of each of the burner
blocks 32 is a suitable bracket 33 upon which any
desired type of burners may be mounted for di-
recting flames into the firebox.

Means are provided according to my present
invention for suspending the firebox 12 from the
framework of the lehr, that is, from the struc-
tural members 2{ in the present instance. For
this purpose, there are provided a plurality of
bolts 34, 35, 86 and 37 on each side of the firebox,
these bolts being suitably secured to the frame-
work thereof as by nuts 38 and extending up-
wardly above the level of the top of the members
21. Asshown, bolts 34 to 37 extend freely through
vertical bores in brackets 39, which are secured
to floor plates 48 of certain of the tunnel sections
2 above the firebox, the brackets 29 being sup-
ported upon the structural members 21 , as best
seen in Fig. 5 through adjustable bolts &1, Sur-

rounding the bolts 38 to 37 above the brackets 39 5
‘are compression springs-42, which extend between

recesses formed in the brackets and suitable cup
washers 48, which are held in place by elongated
nuts 44 for bolts 34 and 37 and ordinary nuts 45
for bolts 85 and 36. It will be noted that bolts
34 and 37 are considerably longer than are bolts
38 and 36 and that the nuts 44 associated with
these long bolts have long sleeve-like members
surrounding the elongated upper ends of the bolts
and capped at the top by suitable cap-members

46, which is for a purpose hereinafter to be de-

scribed in detail,

As seen in Fig. 2, the_ bracket members 39
through which the bolts 36 pass are located be-
tween pairs of angle members 41, which are rigid-
ly secured to the structural members 2 {. Aslight
clearance is provided between the bracket mem-
bers 39 and the associated angle members for con-
venience in assembly. Due to the fact that the
remainder of the brackets 39 are free to slide on
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_ firebox supported, preferably adjacent to its four-
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the structura‘l,memberé 17 and 20, as are also
the remaining portions of the lehr, the expansion
of the lehr will take place longitudinally in both
directions from the polnt where bracket members
47 are located.

I preferably provide between the removable
firebox 12 and the contiguous portions of the lehr
structure, & means for maintaining this joint
substantially alr-tight, so as to prevent the un-
controlled inBltration of atmospheric alr into the
fiue system beneath the tunnel and the conse-
guent defeat of accurate temperature regulation.
For this purpose, the upper edge portion of the

periphery of the firebox Is recessed, g3 sbown et

48, Fgs. 3 and 4, and extending downward into
this recess is & flange member 49, which may be
of sheet metal snd which is zecured to the frame-
worl of the lehr snd unattached to the remov-
ehle firebox. Attached to the fivebox outside the
periphery of the flange member 68 Is an upstand-
ing flapge portion generally indiceted a4l B8,
which is preferably yémovably secured to the fire-
nox 012 in any suitable manner, this member or
portion 5@ belng also preferably of sheet metal.
Tn the recess 48 and confined by the member 60
and sround both sides of the depending flange
49 is arranged 8 suttable Alling material, such 28
sand, indicated at B¢ for mainiaining a tight
joint ot this point.

& desired operative position by the holts 84 1o
27 inclusive and under the control of the compres-
slon of springs 42, which in turn is controlled by
the sdjustment of the nuts 84 and &8, This re-
silient conmnection permits the expension of the
firebos without over-straining or breakage of any
of the parts.” Also, due to the fact that the fire-
box ls suspended from the structural members
20, the expansion will be downward from {hese
members and there will be no upward displace-
ment of the lehr proper upon the expansion of the
Arebox portions, as would be the case should the
Arebox be mounted upon o zolid base and the lehy
structure supported thereon. -

When it is desired to remove the fAirebox 02
for repeir or replacement, or for any other pur-
pose, the nuts 46 are first removed leaving the

corners, by bolts 3¢ and 87 and the nuts and
spring asscciated therewith. At some tiine, elther
before or after this inltial step, the conveyor 4
is parted below the firebox or adjecent thereto
and the ends moved from position beneath the
firebox. Also, it may be desired that some or all
the members 60 confining the sand of the seal
be detached from the remeainder of the firebosx,
as the configuration of certain at least of these
members as shown in Fig, 4 mey require such de-
{achment. It is contemplated, however, that
these members could be so shaped and arranged
in respectsto the rigid portions of the lehr that
thelr detachment is not required. It may further

be necessary prior to removing the firebox that the -

" purners (not shown) assoclated therewith be dis-

G5

connected from their supply pipes of removed
altegether. N

The parts are now in the position for the re-
moval of the firebox proper, which is done first
by lowering the firebox gradually from its posi-
tion down to a'subjacent support, which in the
usual case will be removable rollers (not shown)
upon which the firebox may be rolled laterally
away from the lehr. This gradual lowering is
done by gradually backing off the nuts 44 on bolts

24 and 37, the elongation of these bolts serv!n@g .

¢ i

The frebox 12 is normally resiliently held n

3

to permit the lowering of the firebox down onto

. o suitable subjacent support. When the firebox

has been completely lowered and is supported
from beneath, the bolts 84 and 37T may be com-
pletely removed as may also the bolts 80 and 36
on the side of the firebox which is to pass under
the lehr. For this purpose, all these bolts are re-

‘movably connected to the firebox as hereinabove

disclosed. The firebox may then be moved later-
ally. in any suitable manner from beneath the
lehr. It mey also be necessary &s shown in Fig.
2 to move the firebox slightly to the left in or-
der that the roll 28 and bracket 33 at the right
may clear the standard or pedestal {8 at this end

.of the firebox. This, however, may not be re-

guived in the event that the firebox {s differently

-located in respect to these standards or pedestals,

or vice versa. When it is desired to place either
the same firebox subsequent to its repair, or some

new firebox in place, the reverse series of opera- :
tions may be carried out and the firebox may be

clevated to its normal or operative position by the
clongated bolts 36 and &7 and the nuts 844. The
sleeves associsted with these nuts and the caps

6 thereon keep the threads of the long bolts 3§ °

and 37 clear of any dirt which might otherwise
get on them, .

In constructions of this character, particularly
where the floor of the lehr above the firebox Is

subject to the direct heat of the flame of the fire- °

box and wherein this floor is, as in the present
lehr here disclosed, of metallic materisl, {t may be
desired or necessary te support one or more por-

tions at the center of the floor plates from below |
For this pur- *

in order to prevent sagging thereof.
pose, I have illustrated pillars 62 which are pref-
erably mbunted in the base or floor 8{ of the fire-
pox as shown, and which extend upward fo sup-
port the middle portion or portions of the foor
plates as may be necessary in order to provide
o relatively permanent structure. In view of the
fact that the firebox s resiliently supported at its
operafive position, the support for the center por-
tlons of the floor plates above the firebox will
glsc be resilient.

It may be in certain cases at least, that the fire-
box cannot be lowered sufilciently so that upon its
latersl removal from beneath the lehr, the pillars
62 will clesy the I-beams or structural members
26, If this be the case, the firebox can be moved
far enough out so that access may be had for
removing these pillars from one side, whereupon
the removal of the firebox mey proceed. The
installation of a new firebox is accomplished in
the reverse order of steps, the pillars being in-

-gerted in this event subsequent to the firebox be-

ing moved somewhat over half way below the lehr.

While I have shown and described but one em-
bodiment of my invention, it will be understood
that various changes may be made therein and
equivalents substituted for individual portions
thereof, as will occur to those skilled in the art.
I do not wish to be limited, therefore, except by

the scope of the appended claims, which are to be a

construed as broadly as the state of the prior art
permits, .
. Icleim: » ~

1. Apparstus for annealing glassware, compris-
ing an eclongate tunnel, structural supporting
members therefor, & firebox for supplying heat
for said tunnel, and resilient means for remov-
ably supporting said firebox from sald structural
supporting members, whereby to accomimodate
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expansion and contraction of the flrebox upon 75
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the heating or cooling thereof during the opera-
tion of the annealing apparatus.

2. Apparatus for annealing glassware, compris-
ing an elongate tunnel, structural supporting
members therefor, 2 firebox for supplying heat
for said tunnel, means for removably supporting
said firebox from sald structural supporting
members including a plurality of threaded bolts
extending between said firebox and said suppori-
ing members, resilient means interposed between
said bolts and said structural supporting mem-
bers to support said firebox resiliently from said
supporting members and thus to permit of ex-
pansion and contraction of the firebox in respect
to said members, and a sand seal extending en-
tirely around the periphery of the connection be-
tween said firebox and the annealing apparatus.

3. Apparatus for annealing glassware, compris-
ing an eiongate tunnel, structural supporting
members ‘therefor, a firebox for supplying heat
for said tunnel, means for removably suspending
sald firebox from said structural supporting mem-
bers including a plurality of threaded bolts ex-
tending between said firebox and said structurai
supporting members, some at least of said bolis
extending a material distance beyond their re-

‘spective connections with the firebox and said

structural members in at least one direction,
nuts on said- bolts, compression springs inter-
posed between said nuts and said structural sup-
porting members and so arranged that the fire-
box will be resiliently supported from said mem-
bers, and a sand seal extending around the pe-
riphery of the upper walls of the firebox to effect
a substantially .air-tight seal between the . fire-
box and the under portions of the annealing ap-
paratus contiguous therewith. )

4. Apparatus for annealing glassware, compris-

4L ) 2,078,560

ing an elongate tunnel, structural supporting
members therefor, a ﬁreb9x for supplying heat
for said tunnel, means for resiliently and remov-
ably suspending said firebox from said structural
supporting members, and a pillar mounted in said
firebox and extending upward to support s cen-
tral portion of the floor of said tunnel above the
firebox in the operative position of the latter,
whereby said floor portion will be resiliently sup-
ported due to the resilient support of said fire-
box from said structural supporting members.

5. Apparatus for annealing glassware, compris~
ing an clongate tunnel, & mufie flue extending
Iongitudinally of and beneath said tunnel, said
flue having a common metallic wall with the
floor of said tunnel, a firebox associated with said
flue and located below said tunnel for supplying
products of combustion to said flue, means for
removably suspending said firebox from said
structural supporting members including a piu-

rality of tiireaded bolts extending between said

firebox and said structural supporting members,
some at least of said bolts extending a material
distance above said structural supporting mem-
bers, compression springs on said bolts above
sald structural members, nuts on said bolts above
sald springs, a sand seal extending around the
periphery of the connection between said fire-
box and the contiguous portion of the annealing
apparatus to provide an air-tight seal between
sald firebox and said flue, pillars mounted in the
bottom of said firebox and extending upward to
support central portions of the metallic tunnel
bottom above sald firebox and to prevent sagging
thereof when said firebox is at its operative posi-
tion. :
DONALD G. MERRILL.
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