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JAMES CLABBY OF LEN OX MASSACHUSETT&

'. IMPROVEMENT IN GLASS FLATTENING FURNACES AND LEERS

. o -Vﬁ? swmﬁmlﬂﬂfmmlﬂg *Pai*tjz-ﬂf Lettérﬂ'i?:stenthdg 1 w;_:m, -aat-ea Mach 7, 1871.' -

.Z’o a,ZZ whom zt mmy cm? cern s

Lenox in the county 0f Berkshi re and State |

Lo of Massachusetts; haveinvented an Improved.

G]a%s Flattening: I‘urnace and Leer; and.I do

vl hereby declare that the folloy win g, taken in
. . connection with the drawin g which ‘accom-
.. -panies and: forms palt of this specification, is |
@ o -g deseription of: my invention sufficient to en-; 1}

able those‘skilled in the art to practice it. =

wonsoo o Theinvention relates to certain improve-
R ments in the manufacture of sheets of glass, |

Wlth particular reference to the process of
:.j.gf”f’-ﬂattenmg, anneahn g, zmd coolm g the plates
i-.f-01 sheets. = - -

1ng with the flattening- oven a,nd annealing-

My 1mprovement conmsts ﬁrst in combm—-

S... . ovenanda car-track running from one to the
¢ other a movable car-table or transfer-table,

~. and a side oven or chamber, s0 arranged |
~ .. that, after the flattening-stone is charged with
R W cylmder” from the main furnace, (and the |
et ;wlass has been flattened on the ﬂattenmg stone

R PR

o f;;whlch lies on top of the (,m‘,) it may be run

th roughinto the piling or annealing chamber,
e rand the transfer table, Wlth an empty car from |

f;sf - the side chamber, may then be brought into
4 line with the track: leading from the flatten-

~ing-oven to the annealing-oven, so that it may
~ 1 be wheeled forward to receive ‘a fresh eylin-
.+ der at the front of the oven, the ‘car in the an-

‘nealing-oven being rellevecl from its annealed
io = plate and-wheeled forward opposite the side

ing then wheeled into said chamber, leaving

the track free for passage’ of the ]o&ded car

Saen - from the flattening-oven into the annealing-

‘oven, after which the table is again moved
0 forward, with the car in theside chamber, so
0 that thls car may come into line with the track

and be drawn forward to the front of the ﬂat |

s'_te:mn g:oven to receive a new cylinder. -

‘The invention also consists in combmmg

W1th the flattening and annealing oven a long
Lo eooling oven or ch amber prowded with a |
ffiii??"*5?;-?**?55?*?'55152-??f?5=?fs?-,fi"*f-".'f*?;?1allwaya by Whlch box cars may be moved-

‘. throughit,and with aseries of vertical damp-
€rs or 1oV able IJELI'tltIODS by which the-oven
Lo can be so subdivided as to maintain the dif--
5555gr::-ffiffg'if;i;'i'?:::j;;;:i:;i:;:é-;';-;;-;-;_i;?ii-:;-?--.*_%Zferent parts of the oven' at varying tempera-
, gradually decreasing g from the receiving
e end of the ‘¢ leer " to the opp 031136 and dellvu-
ery end thereaf ST e

|

.

3

ovens.

L “The mventlon also eonmsts in maklng the B
‘Be. 113 known that I, JAMES CLABBY of I packmcr -car-or car-box with a series of swing-
cranes, and a series of swing foot-pieces, by
‘means - of which the sheets of glass may be_ -
stood in. nearly vertical position in lots or |
¢ piles,?? ‘separated from "each other, so that

each plle stands mdependently of the others.

Another feature of the invention consists . - o

in making the flattening-oven with a double

arch, in such manner that the flames and vola- - o
tile products of combustion, before entering

the oven, pass over the arch formmg the oven-

top, and then into the oven at one side, or
‘through one of the vertical walls thereof, by
~which means the cinders and ashes are de- '
‘posited upon the arch, or at the outer side of

the oven-wall, before they can enter the oven,
this 1n1pr0vement preventing the deposit of

‘these matters upon the glass, and thereby se-
curing glass more free from scratches and '.

other blemishes. :
The drawmg I‘BpleSLnts

O is g

leer.

- The annealmg-oven opens out of the flatten-

‘ing-oven, oris an end continuation of the same,

‘and through the two Ovens (con31dered as one) 3
a car-track; f, extends. -

~and the track f

l

Opposite to that part of ‘the track m1dw&y

‘between the two ends, or between the flatten-
‘ing-oven and &nnealmg oven, i a side cham-
| 'ber or oven, g, (opening from the ovens ¢ d,)
18 pmwded with a Shlftl]]ﬂ‘ '_

| table, &, and double tracks 7 in line with thls"
oveng, the table having beneath it agear-rack,
'k, into which meshes a pinion, , on a shaft, 5,
rotation of the shaft enablmg the table Wlth: -
its track to be so moved as to carry one track
(and the car thereon) into the oven g, and at
‘the same time bring the other track into line
| with the main track in the ovens ¢ d. There -
‘are two cars formed to run over the tlaeks o

m deno’oes one- of these cars, and n the other, '

& ¢ denote the

| set of furnaces =
and ovens embodylng my improvements. =
A shows an isometrical perspective, looking -

{ toward the front end or the ﬂattenmg -oven.
B is'a similar perspectwe from the opposite
end, the walls in both views. being more or
less broken. away to expose the 111ter10r of the
seectlonal plan; D, a vertical
section on the line z . X are views of one
‘of the piling cars or boxes. o
walls, b, the main furnace; ¢, the flattening- -

‘oven; d the annealmg or plllllb oven; € the
" chamber and upon the ‘change-table, and be- | - -



o | ' - 112,322

The car m is shown in position (just behind | position. A suitable number of sheets are

the oven-door o) to receive the cylinder from
the furnace, the cylinder being removed from
the furnace through the opening p and pushed
into the flattening-oven through the opening ¢,
being laid carefully upon the flattening-stone
» on top of the car m. While this operation
is progressing, the car » is discharged at the

opposite end of the track, and is then wheeled

down upon the shifting table %, and the table
is then shifted over with the empty car into
the side chamber, ¢, bringing the other track
of the table into line with the main track.
 This leaves the track clear for passage of the

loaded carm from the flattening-oven cthrough |

into the annealing and piling ovend. Assoon
-~ as the car m has reached the annealing-oven,

the track is free for movement of the table v

and its discharged car » back into line with
the main tracks,which being effected, the dis-
charged. car is brought forward into the flat-
‘tening-oven to receive a new cylinder from the
furnace. It will readily be seen that by this
method of procedure, while the operation of
discharging one car at one end of the track is
progressing, the other car may be brought for-
ward to the other end of the track (or into the
flattening-oven) and charged, the two opera-
tions thus progressing simultaneously and en-
bling all the heat of the flattening-oven to be
ntilized. . |
Adjacent to the discharge-door of the an-
nealing-oven is the entrance s of the ‘‘leer’’
or cooling-oven. As each sheet of glass is re-
moved irom the car n, (at the door of the an-
nealing-oven, ) 1t i1s placed in a piling-box, £,
said box being provided witha car-truck,which
enables it to wheel along a track, , in the car.
This car (shown at E) is made with provision
to .receive a large number of sheets—say
from one hundred to one hundred and fitty—
arranged in standing piles or assemblages,
which are slightly inclined to keep them in
steady position. Asthepressure of the whole
number of sheets in one box would cause
great breakage, I arrange them in piles, sep-
arated from each other by means of interven-
ing swinging arms or cranes v and foot-pieces
w, each arm v being hinged to one side wall of
the box, so thatit can be swung in against the
wall, and each piece w to the floor, so that it
can be turned down. When the boxisempty

and ready for packing, the arms v are all

swung in against the wall, and the pieces w
are turned down to the floor.
of flattened and annealed glass is then care-
fully transferred from the flattening-stone in
the annealing-oven d to the rear end of the
box and stood up against the end wall. The
next sheet from the next flattening-stone is
laid against the first, and so on until the rear
space 1S sufficiently packed. Then the in-
ner arm or crane v is swung out and across
the box, its iree end lodging on a bar, x, and
against a stop or shoulder on said bar. The
inner foot-pilece w is then turned up, suitable

stops arresting 1t when it reaches a vertical |

- d?*, beyond.

I'he first sheet

then packed in the box, standing against the
inner arm v» and inner foot-piece w. Then the

‘next arm and foot-piece are swung into posi-

tion, and so on until the car or box is filled,
the division of the whole charge into piles,
each pile separated from the others, sothat no
one pile can press upon another, insuring the
safety of all the sheets from breakage while
cooling and under the movements of the piles,
car, or box. |
is closed, and the car is then wheeled into the
adjacent end of the leer or cooling-oven e.
This end of the oven has a furnace beneath it,
and its temperature is kept but little lower
than the temperature of the annealing-oven.
At the rear of the front oven, on the front
part of the cooling-oven, is a damper, a’, that
divides the oven from a compartment, b° be-
yond, and at the opposite end of the compart-
ment b’ is another damper, ¢, that dividesthe |
compartment §* from a similar compartment,
At the rear end of this last com-
partment is still another damper, €’y separat-
ing compartment d* from the compartment /7
which forms the opposite end of the cooling-
oven. Iach of these dampers forms a movas-
ble end wall to its compartment, and each
slides vertically, so that by raising 1t the two
adjacent compartmenfs may be joined, and

' by lowering it they may be separated. The

loaded car or box being charged or ‘‘ piled,’’” it

isrun into the front end of the leer orcooling-

oven, the first damper, ¢’, being down, and
the front oven-door being shut during the pro-
cess of loading or piling the next car. When
the second carisready, the damper ¢*is raised

‘and the first car is drawn or pushed through

into the second cooling-compartment, 4% and
the damper @’ is then lowered. Then the front
door of the oven is opened, and the last-piled
car is wheeled into the oven and the door is
closed. Whenanother caris ready, the damp-
ers ¢ and ¢* areraised and the two cars inthe
cooling-oven are advanced—the first one into
the compartment ¢?, and the last one into the
compartment d*—and the two dampers are
again lowered. ™This leaves the front com-
partment reddy for reception of the last-piled
car. When another car is ready, all three of
the dampers are raised and the three cars are
advanced, and the fourth car is placed in the
cooling-oven. The heat is so conducted
through the series of cooling-ovens that their
temperature is regularly graduated, the front
oven being the hottest, and of a temperature
but little less that of the annealing-oven, the
compartment 5* being of less temperature than
the front oven, compartment d* of less temper-
ature than 5% and so on through the series of
compartments, which are of such number and
such respective temperature that when the
car reaches the lastone the glass is sufficiently
cooled for removal, the car being wheeled out
of the end door, #*, onto a sultable track, to be
discharged.

In most glass-furnaces (for making sheef-

The car being thus filled, 1ts door




- over the oven, and then down vertically; and
‘0. opening into the side. of the flattening-oven |
~ through openings . Thus, while the oven i
o heated at its sides an

‘1. In combination with the flattening and |
. annealing ovens, the railway, shifting table,
4. o and tracks, (placed between such ovens,) and |
.. the cooling-oven into whic CATS _
- ... ternately run, substantially as deseribed. |

. glass) the main furnace opens directlyinto the
- flattening-oven, and the glass upon the flat- |

. tening-stone is more or less covered with and
-+ defaced and injured by the weighty products
.. .of combustion or foreign matters carried with
o theflames, (ashes, fine codl, sand, .
.. fall upon and adhere t the glass. .
~ . thisresult, I form the furnace and oven with a
© . doublearch, as seen'at D, the lower arch, ¢*, |
-~ . forming the top of the flattening-oven, and
. ‘theupper arch, 7*, the top of the furnace-flue

Ty
:I:';:;I-J':IZ.;E;;EI:I:{I' FEREIS 'Z',

,,’) Whleh
- Toprevent |

", the flue or. flame space extending directly

g-oven-into which the cars are al-

-3

2 The piling box or car made with pro- . =

-

-:ﬁsion-_for_'piling'the sheets vertically, and so
thattheseveral pilesshall stand independ ently -

each from the others, substantially as de-
| seribed. o - -

3. In combination with the flattening and
annealing ovens, the cooling-oven made with
a series of compartments in line and separated
each from the adjacent ones by a damper or
dampers,substantially asshown and described.
4. In combination with the main furnace
‘and the flattening-oven, the arch ¢, forming,

‘with the roof, a flue extending directly over q_ o

the oven, said flue extending down the oppo-

opening into the oven through the openings,

‘substantially as shown and described.
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AALUS, W site side of the oven from the furnace and
i U 118 sides and over its top, no deposits | o
.~ can fall upon the glass, such deposits lodging
o uponthe top of the lower arch, from which | ,
.0 they maybe removed whenthe oven is empty |
. ornotinoperation. - .- |
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