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| tlm ﬂ'-meh ” of two recewmﬂ chambels at one
~ end “thereof in which to heat the glass to a'
. proper temperature and a ﬂ*'mduated or cool-:
ing-off leer at the other end thereof, and, sec-
ond novel means formoving the ﬂlass th rou oh
ihe leel or throuﬂ'h the ar eh or both '

In the accompanying dr:emwm os, Figurel is

20

.I 3_0

glass from its bed and moving the same
Flfr 06, a transverse vertl-;j
cal 5ect10na1 w*lew of the leer, showing the

- thlouﬂ‘h the leer;.

. .

UNITED STATES

PATENT OFFICE.

WILLIAM PRESTON OF ST. HELEN’S ENGLAND

ANNEALING FURNACE FOR GLASS

SPECIFICATIO'\T fmmmg part of Letters Patent No 625 801 da,ted May 30, 1899.
Apphcatmn ﬁled November 19, 1897. ‘Serial No. 659,161 (Nu model.)

To all whom it may concern: .
Be it known that I, WILLIAM PRESTO"J‘

new and useful Improvements 1In Annealing-

Furnaces for Glass, of which the fo]lowmw is.

& spemﬁcatmn

In time and fuel.
- The prominent features of the mventmn*-.--'

are, fir st, the combination Wlth a Kiln or ‘“sét-

a horizontal section or plan of the plant the

kiln or settling-arch being broken away to

“bring it within the limited dmlenswn% of the
*aheet Fig. 2, a front elevation; Fig. 3, a side
| 'elevatmn 1001{1119' from the left-hand side of.
Fig. 1; Flb 4, an elevamon of one side of the:
-leer I‘w' 5, a longitudinal sectional view of

the 1861 111us13rat1ng the mannex of lifting the

bed and the lifting devices; I‘ws 7 and 8

- views showing modlﬁed fmms ot the llftmtrfj
_dewces ST - :
- As commonly wnstrueted at the pleqent*r

. time annealing-furnaces consist simply of an

40

45

“arched Ghambel having an opening at one

© end for the admission of olass plates or sheets
~or of trays contammg smaller articles of va-

- .ried form and an opening at: the oppomte end-
. for the dehvely thereof. -

45 end or at some point between the two ends

~ heat is admitted or applled to the chamber,

. - so that the temperature is ﬂ*laduated and_
~ made less from such: point to Lhe end or ends.
- _'_._The plates of glass to be annealed are placed

. 50 1

~ the extent of its holding capacity, and theﬁ
: ehambel being pmpelly closed the ﬂ'lass is

in the oven or chamber fr om -end to end to

front of the oven or c,hd,mbel

At the receiving-

3 qubJeeted for a uumber of dd,)b to a pmpe1

| g temperature,which is gr adually reduced, this
subject of the Queen of Great Britain and Ir e-.

land, residing at St. Helen’s, in the county of

Lancastel KEngland, have mvented certain | the chamber, and thereby admitting a gradu-

“ally-increasing amount of cool air from with-

being commonly effected by removing from
131me to time a few bricks from the wa,lls of

out. The proper annealing is under such

| common method of moeedure effected only-
My invention pelta,ms to the anneahnw of

glass; and it consists in an annealing furn ace
or leer of novel construction, thmun*h the use.
- of which the process of ann ealmo' may be con-
1311111011&.137 carried on, w1th a resulta,nt savuw_

after four or five. days mrely less than five,

and sometimes requiring a longer period.

When the annealing is complefed the plates

are withdrawn from the same end of the cham-

55
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ber through which they are introduced by 65 B

means of. hooks which are carried into the
chamber by attendants and to which are at-

tached ropes, extending out to the space in
These ropes
are pulled by workmen and thus one plate
after another is drawn oub |

It will be seen that undel 't'he method or

'7.‘_3'. _:

plan just deseribed, which is that univer-

sally employed in praetwal work in glass-fa,c-_
tories, it is 1mp0531ble to earry on a continu-

ous or progressive annealing of plates of glass,

withdrawing plates that are Sufﬁmently an-
nealed, leaving others a further time, and in-

tmduelnw fr esh plates to be treated.
Plate- ﬂ*lass 18 very he&vy and owmﬂ' to thls

8o -

fa,et and to the large size of the plates it is -

flmpractledble to move them for any great dis--
‘tance overa floor or bed by pushing.
it isimpracticable to handle plates of : any size
‘with forks, as is done with sheet-glass.
‘therefore necessary so to constr act the plant L
, | that the glass may be introduced intothe kiln, ..
pr ehmmamly heated, pushed back a, Sufﬁcmnt. R
f._"dlstance to insure the proper setting of the.
glass to protect it against subseq uent sagging
or sinking, and then to deliver it to suitable
mechanism, whereby it may be.carried pro- -~ . . B
gressively thm | O*h theleerin: whwh the gra,d a-. oo
-{_ated cooling is per formed.
‘this end, the kiln:in which the hrsb or |
-_'1111111:1..-..1'3? cooling and setting of the glassisef- . o R
fected, and Whlch receives the u-lass fromthe =~ [N
-annealmw-chamber proper, is made onlylong * . (&
{ enough to afford space for handling, usually
two lenwths or plates of glass, this lencrth per-

pre-

So, too,

Tt is

:95_'-,,_-.; -3

100 B
‘mitting. the plates to be pushed rearwardover . - ¢ i
‘the ﬂ{)or from the receiving end or chamber, — .~ K
but being as great a len ﬂ'Lh as wﬂl pel mlt such,

_ 'pushmg of the ﬂ*lasq o R |
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‘leer.

templated in the present description.

2

"The leer, which receives the glass from the |
“kiln, is arranged at an angle, advisably a

right angle, to the kiln, so that the plates
moved back to the rear end of the kiln may
then be delivered to the leer by push-rodsin-

‘troduced through the side of the kiln, the

plates being then delivered sidewise into the
In this way I am enabled to move the
plates conveniently and quickly, each inde-
pendently of others,through the kiln and from
said kilninto the leer, in which latter chamber
they are handled simultaneously by suitable
mechanical appliances, which cause all the
plates therein-to be advanced simullaneously
and quickly.

It should be noted that glass is differently
classified in different countries. Thusin the
United States the term ‘¢ plate-giass™ is ap-
plied only-to that which is cast upon a bed
or table and is rolled, and such only 18 con-

In

- England, France, and Germany a different

,'25
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~practice from the comparatively erude con-
- struetion above outlined. |
55

known under the general terms ‘‘ sheet-glass

classification is adopted, and some of whatis
27
or ““window-glass” in the United States isin
said ‘countries designated as ‘‘patent plate-
olass” or occasionally ¢ plate-glass,” and this
notwithstanding the fact that it is merely

blown or cylinder glass flattened, but of
greater thickness than the ordinary sheet or

window glass of the United States. Glassof
the latter desceription—that is to say, the so-

called ““plate-glass’—can beand ishandled in |

the same manner as ordinary window-glass,
being flattened, as is other window-glass, and
lifted and moved with forks, as rolled plate-
olass cannot be owing to its size and weight.
This will be readily appreciated when 1t is
borne in mind that some of the plates of glass
weigh over twelve hundred pounds. In the

following description these facts are to be
kept in mind, and it is to be understood that

only plate-glass is contemplated in this de-

seription, or, in other words, those large plates
which by reason of their size and weight can-

not be handled by forks. o -

. Numerous attempts have been made to pro-
duce an annealing-oven in which the anneal-
ing operation might be carried on continu-

;o ously under perfect control and with ease and

convenience of operation; but, sofaraslam
aware, there has been but little deviation 1in

- Thave adopted and will now describe a plan
of construction which affords better and easier

- control of the furnace and greatly simplifies

6o

the handling of the glass therein. = |
to Fig.

" Referring to the drawings and first

1, the receiving end of the annealing plant

will be seen to consist of & middle chamber],

- which, as shown in Fig. 2, extends backward
- a considerable distance, and two side cham-
~ bers 2 and 3, one at either side of the cham-

ber 1. The middle chamber is the kiln or
settling-arch and is closed at its front end,

except for small openings. 4, through which |

i

- 625,801

to insert rods or impieme'nts for pﬁshing the

plates, sheets, or trays rearwardly in and
through the kiln.
wide openings 5, preferably provided with
drop-doors or sliding fronts 6, by which they
may be closed to prevent.waste of heat, said
chambers being provided with suitable means
for heating them to a temperature suited to
the work to be performed. This temperature
may vary, and commonly will do so, accord-

ing to the character of the glass and the form

and class of ‘bodies treated; but in all cases
it should be sufficient to raise or to restore
the glass to so high a temperature that by

The side chambers have

75

3o

oradually lowering it therefrom thestructural

character of the glass shall be changed, that

its intense hardness shall be reduced, and

that the strain or compression produced by
the first cooling or partial cooling shall be

oliminated and the glass be thereby freed

from liability to disruption when struck a
moderate blow or when scratched or cut.

- Any usual form of heating apparatus may
be employed, and as this constitutes no part
of the present invention it need not be fur-
ther described.. " |

00

. Both chambers 2 and 3 open laterally into |

the middle chamber or kiln 1, so that the glass

introduced into either of the side chambers

may after being duly heated therein be shoved
into the kiln or central chamber by means of
rods or implements inserted through holes 7,
formed in the side walls of the chambers 2
and 3.

perature necessary or suitable to the proper

carryingout of theannealing operation, which

can be but imperfectly performed, if at all,

‘'when the glass enters the kiln below the requi-
site temperature. In the transferof the plate

from the casting-bed the glass not infre-
quently becomes cooled below the point at
which annealing should begin, and 1h every

95

T O«

By the aid of said side chambers Iam
| enabled to bring the glass speedily to the tem-

10!

LI

such case it is essential to good results that

the glass be again brought to the proper tem-
perature preparatory to the gradual and pro-
longed cooling by which the structural change
is effected. o o | |

By providing two heating-chambers 2 and

11

3 they may be used alternately, and thus the
kiln may be fed more rapidly than- would |

otherwise be practicable. So,too,eithercham-
ber or the heating apparatus thereof may at

any time be repaired without necessitating
any interruption in the use of the kiln. |
The kiln or central chamber receives heat

from the side chambers 2 and 3 and is also
additionally heated through such portion of

I2

I12

its length as may be deemed  expedient.

coolor temper the kiln. This kiln is of such
length as to accommodate two plates of glass

in the direction of its length, such length be-

ing found necessary toinsure the proper and

thorough setting of the glass preparatory to
its entering the leer and to insure it against

Arches or flues8are formed beneath the floor |
~or bed of the kiln 1 to permit air to enter to -

13
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saﬁ*gmw or smkmﬂ' therein between its pomts |
of support, but a greater length being care-
fully avoided, since it WOU]d be 1mpract1- |

cable to move the plates overthe floor of the
kiln by pushing from the front if a longer
travel were provided. The side walls of the
structure may be stayed by uprights 10, con-
nected by tie-rods11,orotherwise constmeted

At the rear end of the kiln and at an angle

‘thereto is a leer 12, designed to receive the

glass plates or bodies after their passage
thwun‘h the kiln and to continue the gradual
eoolmﬂ' thereof. This leer is of speeia,l con-

-structlon having a bed or floor 13, orooved

or channeled to receive a series of rm]s 14,
which are placed parallel to one another and
are connected at their outer ends to a bar or

~cross-head 15, by which they may be moved

1n unison. The rails lienormally flush with
or slightly below the surface of the bed 13,

being supported by grooved rollers 16, car-
ried by arms 17, pw,]eetmﬂ' from rock- shafts

18, extending tr ansversely across the leer be-

neath its bed or floor, as seen in Figs. 1, 4, 5,
The rock- shafts are pr omded mth".,
radial arms or levers 19, which are connected.

and 0.

by rods or links 20, so that all the shafts may
be rocked sim ultaneously and equally, thus
lifting their rollers 16 in the same time and to
the same extent, and consequently elevating
the entire bed of rails in every portion alike.

By sufficiently rocking the shafts 18 the rails

will be carried above Lhe bed or floor of the
leer, and thus the plates, sheets, or trays lying |
upon the bed or floor will be lifted off the floor |
and held upon therailsalone. Tofacilitatethe
lifting of the rails and the bodies lying on the
- bed or floor, the rock-shafts may be provided.

with Gounterb&laneed arms 21, projecting

therefrom on the opposite side of their axes
from that occupied by the roll-carrying arms
The load to be lifted in such a leer fre-

o quently amounts to a number of tons, and it

45 -
1ift such a load, less the offset afforded by the
A convenient means for

so

18 therefore necessary to provide meehamsm
atfording the leverage or power necessary to

counterbalan ces

the purpose is illustrated in Fig. 4, where a

toothed sector 22 is shown pmqomted to one
of the rods or links 20 and arranged to mesh
~or engage with a worm or serew 23, by which

“the sector may be swung: a,bout its pivot or

axis 35.

This constr uctlon affords adequate

.:"]i_)OWBI thescrew being fur nished with a hand-

55
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wheel 24 of ﬂdequate size for the’ ‘purpose.

Obviously any other convenient rig may be
._*Subsblt,uted or the rock-shafts may be turned
by power.

carried by Vertlca,llyf»mova,ble yokes lifted
by eccentrics, toggles, or equivalent devmes |

So, too, the rollers 16 may be

. of common and well-known constiuetmn a8

- illustrated in Figs. 7and 8.

In other WOor ds
the essential feabme In this leﬂ'ard 18" the

~ raising and lowering of the rail- suppm f;b, and
this may be aceompllshed in a variety of
- ways that will readily suggest themselves to
the pr aetleal meehame

‘be adlnltted - By inserting

- While the rails are.

in their elevated posﬂtmn and the. ﬂ'lass is

thus lifted off the bed or floor, the. 1&113 are

moved longitudinally Iearwmd thereby car-
rying all the contents of the leer in that di-

70

rection a distance equal to the movement of

the rails. .

backward and the ra,lls are permitted to fall
below the surface of the bed or floor, after
which they are moved longitudinally inward
to their first position preparatory to a second
elevation and outward movement. In this
way the glass within the leer is lifted from
the bed, advanced a given distance, and set
down upon the bed or floor in its new posi-
tion, and this-operation is repeated as often

and to as great an extent as requned by the -

circu mstances of the case.

Yarious mechanisms may be employedl to |
effect the longitudinal traverse of the rails

or rail-bed, but that represented in Figs. 1,
4, and 5 will be found simple and effeebwe
This comprises a horizontal shaft 25, extend-

ing across the end of the leer below the level
of 1ts bed or floor and carrying either a con-

tinuous drum or a series of short druins 20,
about which are wrapped or wound chains or
flexible bands 27, the opposite ends of which

‘are attached to the cross-head 15 and to the

rails 14 at pomt% sufficiently separated to
permit the requisite travel of the rails.
the shaft and drums are turned in one direc-
tion, they move the rails to the rear and when

turned 1n the reverse direction they return

When

When the necessary travel is ef-
fected, the rollers 16 are lowered to their nor-

mal posatlon by turning the worm or serew 23 7 5

30

Q0

95

1CO

the rails inward to their first position, as will

be 1ead11v understood upon referring to I‘lﬂ'

5. The shaft 25 is furnished with a ha.nd-i
‘wheel 28, by which to turn if, or it may be

driven by power, 1f desired.

105

The heated air which enters.the fOI‘W&ld'_

| end of the kiln flows backward through the
‘sameand thence through the leer, bemw grad-

110 .' -
ually absorbed on its passage and eounte1--?' :

acted to any extent required by the admis- =

These arches are

these chambers. In practice it is found con-

sion of air to the arches or flues 8 beneath
the floor of the kiln and similar flues 9 be-
neath the floor of the leer.
useful not only in admitting cool air beneath f
the floors or Deds of the klln and leer, but
‘also in preventing moisture from ﬁndmﬂ' its -
‘way from the ground to the beds or ﬂoms of
I20
venient to brick up the endsof these fluesor
1 arches, leaving out one brick or more, ac-

'_I'i5'_j o  '

cordmn‘ o the a,mount of ‘air deemed best to

or a piece of a single brick the opemnﬂ‘ may be
1ead11y reduced in size. = -

o a. brick or br icks
125

To'insure the proper ﬂow of the hcated .:1,11'_ : __
thmunh the kiln and leer, there is: provided

at the rear end of the ].:Lttm

a2.

with other portions of the: gl&se plant or-
specml one as found convement in- any gwen

a series of ont-
lets 30, which communicate with a flue 31,
in turn connected with a stack or chlmmey o
This may be a stack used in conneemon o

130
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Case.
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A vslve or damper 32 serves to regu-
late the strength of the draft or current.

At suitable pomls in the length of the leer

vertically-adjustable plates 33 are provided
by which the heated air may be caused to

impinge more or less directly upon the glass
or permitted to flow freely along the upper

part of the arch with com peratwely little ef-
fect. upon the glass.
used to hold the plates at the desired eleva-
tion, or they may be hung end adJusted in any
eonvement manner.

As a matter of convenience in making re-

| -palrs it is found desirable to construct erehes

in the walls in which the push-holes 4 and 7
are to be formed and to fill in these arches

with brickwork, leaving out a brick where

“the hole is to be located. This construction

20

5

30

for repairs, eleamng, or the like.

permits the ready removal of the brickwork

from any arch, thus aifording access to any

part of the k11n leer, or heatmﬂ*-ehembms

This con-
struction is illustrated in Ifig. 2 in connec-

tion with the kiln or central ehember*l.*

The lever system by which the rock-shaits
are turned is advisably inclosed, as indicated

in Fig. 6, to prevent undue ingress of airinto

the klln end to prevent dlctftS |
A swivel-table or other suitable receiving-
support may be arranged at the exit end ef

commonly done in eonheetlen w1th ex1stm0*

- annealing-furnaces.

35

40

45

If des1red the same system of rails with

their elevating and traversing devices may

be employed in the kiln.

Suitable openings may be formed at inter-
vals in the side walls of the leer 12 and pro-
vided with doors 35 to permit ready access to

the interior thereof, the casing which covers
- the lever system bemﬂ‘ ususll; made of sheet
‘metal and 'rea,dily-removeble in whole or in
part, though the attendant may pass in be-

tween the main wall and the casing if pre-
ferred.

While no special form of he(ttmu* eppa,re-:

- tus is essential to the operation of my fur-

50
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‘nace, I contemplate using |
able combustible gas, introdqeing the same |

, in practice, a suit-

at convenient points, mingled with a proper
percentage of air.
duced.by pipes 36 into flues 37, opening into

the heating-chambers at pemts above the
floors thereof, smtable au—mlets being formed
in the flues. .

It is preferred to apply nozzles 38 to the

flue-outlets, directed toward the middle of the.

chambers 2 and 3. Thisgeneral arrangement,
common in glass plants, gives long sheets ef
flame across the chamber-floors and is found
well suited to the purpose in view.

The heat from chambers 2 and 3 traverses

" the kiln 1 and the leer, and may be supple-

~mented, if desired, _by_ﬂemes from other heat-
ers suitebly located, 1f this be found neces- |

sa.ly in any given: case.

I am aware that it IS not broadly new to |

Rods or pins 34 may be

| construct ehneelinﬂ'-fmnaees for-eylinder or

sheet glass, such as is used for ordinary win-

dows, with two preliminary flattening or strik-

ing ovens in which the cylinders are opened
and flattened out and with a cooling or an-

‘nealing chamber communicating with both of
the ﬂettenm cg-ovens and deswned to receive
glass from ea,eh I am furthel aware that
ovens for anneahn plate-glass have been
constructed with two p1e11mme1y heating:-
‘chambers, both communicating with a eool--
ing or annealing chamber; but in this the
glass was cerrled upon cars into and through
the several chambers, a plan at once expen-
‘sive and otherwise unsdtlsfactmy and unde-
sirable.
‘annealing-oven of this character has ever
‘been proposed for handling plate-glass in the
i'me,nnel proposed by me, Wthh requires fea-

I am not aware, however, that an

tures of construction not found in the anneal-
ing plants for sheet-glass referred to. 'T'hus

it is essential that the warming-chambers,

the kiln, and the leer be each formed Or pro-

-vided with a floor of brick, masonry, or stone
~and that the several floors be on a common
‘level, so that the plates of glass may not be
in] ured by resting for any eons1derab1e time

upon metal and “that they may be shoved

It is a well-known fact that if glass be sup-

‘ported upon metal bars or frretmﬂ*s while
‘undergoing the annealing process all those
iportlons which rest dlreetly upon the metal
remain exceedingly hard-and brittle, and 1t
‘is impossible to properly cut or divide the
glass across the lines or spaces so affected.
;f F01 this reason floors of stone, earthenware,
‘or masonry are essential.
‘uisite that the plates be allowed to rest upon
‘their flat faces, as they are incapable of sup-

It is likewise req-

porting themselves upon or by their edges

‘when raised to the annealing temperature :
. From this it follows that the openings from
one chamber to another must be such as to
permit the large plates to pass through in
‘horizontal position while lying dweetly upon

| the bed.

Having thus desembed my mventlon what

_ I elaim is— -
The gas may be intro- |

1. In a glass-annealing plant, the combina-

tion of a klln, a p1e11m1nery heating-cham-
‘ber at the side thereof; and a leer at the rear
‘end of the kiln and at an angle thereto; said
‘chamber, kiln and leer commumeetme' with
one enother and being each provided W1th a
floor of stone or earthenwere said floors being
in common. plane, and the walls of the pre-
liminary heating-chamber and the kiln being
provided with push -holes, whereby plates of
glass may be pushed directly over or upon
‘the floors from the preliminary chamber into
‘the kiln, through the kiln, and from the lat-
ter into the leer' substantmlly as set forth.

2. Ina ﬂlass-annes,lm plant, the combina-

7"

75

8¢

9C

9.

' readily from chamber to chamber while lying
upon sach floor. |
the leer to receive the ﬂ'le,ss therefrom, as is |

|

I«

. tion of WO plellmlllary heating-chambers; -

an 111te1 mediate kiln du ectly communicating
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w1th both of said chambers; and a leet d1-'

rectly communicating with the kiln and ar-
ranged at an angle thereto the several cham-
b(—‘-rs having ﬂoors of stone or earthenware,
in common p](me, and the walls of the kiln
and the preliminary heating-chambers being
provided with push-holes, whel eby pu%h-rods
- may be introduced to push plates of glass
- oversaid floorsfrom the preliminary clnmbel S

mto the Kkiln, throuﬂ'h the kiln and thenee Io
into the leer the t‘ﬂ{) chambers permitting
the kiln to be supplied alternately.

In witness whereof I hereunto set my ha,nd
in the presence of two witnesses.

WILLIAM PRFSTON
Wltnesseb |

HORACE A. DODGE
WiLLiam W. DODGE
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