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01’19.’111&1 eppacatlon ﬁled J anuary 194 1905. Serial No. 24:1.904. Divided and t}us a.pphcatmn ﬁled Decemher 18; 1906.
SR . - - Senal No. 348,494, | h ..

To all whom fa,t may concern:

- Bé it known that I ALFRED SMALLWOOu _
~of 24 Coleman street, London in the county
~of Middlesex, England formerl of 52 Grace- -
church: c;treet London, have mvented certain
‘new and useful Improvements in Muffles or
- Furnaces for Annealing; and I hereby de-

clare that. the following is a full, clear and

 exact description. of the same, thlS bemg a
division. of application, Serial No. 241,904,
~ filed January 19, 1905, which matured mto

"Patent Number" 833 640 dated the 16th of
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October 1906. _

.In the case of fumaces for enneehng tubes :
.;sheets rods and other metal articles, and
‘which furnaces are applicable for use 11 cOn- |,
- nection with. glass, pottery and varlous other.

classes of articles, such furnaces consist of an

annealing chamber with & combustion cham-
ber which is arranged intermediately between:

“the fire grate and the annealing chamber

ber, the -object being.
-'parts of the furnace which require to be in a
state of incandescence so as to obtain a more

30
 rapid ignition of the gases in proportion to

~ “with.a fire brick, fire clay or other suitable
~ partition between the two which in, work be-
~ comes incandescent throughout, and which.

‘assists in igniting the uncombusted oases as
- they pass from the fire grate through the

combustion chamber to the anneahng cham-

~ .the size of the combustion chamber, and at
. the same time render most of the surround-—

- amount absorbed by the articles under proc--

- ess of annealing, can be conveyed to a sec-

40

o thereby saving the fuel which would other-
‘wise be requlred for heating the one or twe-.

~ ing lining of the annealing chamber incan- |
deecent throughout by W]zuch a more effect-
ive distrtbution of the heat is obtained. By

this arrangement the heated gases, less the

ond, -and even a third. anpealing -chamber

| .successwe chambers.

45
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"The combustion chalrlber is placed under

the annealing chamber with the firegrate ar- |
- ranged at the rear or side of the eombuetlon |
chamber so as to be furthest removed from
~ the heat exit, the roof or division between the |
two. chambers being constructed with fire |
bricks, fire clay or other material of a kind |
~ which is suitable for becoming incandescent
_under heat, the lower side of the roof of the |
| "combustlon chamber being so designed and

-“’‘constructed as to increase its power of acting |
asan accumula,tor and retarder of heat whlch l ber y the 1ower pa.rt of the camty m the roof

. -
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to distribute those

“one of the muﬁles or .annealing furnaces.
1 Fig. 2 is an enlarged" transverse section -
pair ‘of such.furnaces side by side.
i an enlarged transverse: sectlon through Ti ig. 1
‘on the lines B3, B¢,
of one of the a,nnealmcr chambers shown mo
| Flcr 2 to further lllustrate the-means of mov- - "
ing the goods from the ehember mtheut;f
_openmg it to the atmosphere.

Like numerals and letters of reference refer-;
to like parts throughout the spemﬁeetlon and o

- dr AWINgGS.

g hee been genereted In the combustlon cham-
ber and otherwise to form a means whereby

practically complete combustlon ‘can . be

assisted.
In order to form the heat accumuletor and

| ;-obtam the desired result the roof is de51gned
and constructed as to increase the:area of
‘the lower side thereof by corrugated,. draft—-
‘board or other. surface extensions,
tions or excrescences which .extend or project.
_mto the combustion ehfnnber sufficiently to
assist in breaking up, mixing and’ clrculatmcr

the uncombusted material and’ ‘gases. anc

render them more am enable in. thelr combus-—-

tion with the oxygen. .- .

In furnaces.for annealing certa,m artlcles
meludlng some classes of tubes for the pre-
vention of oxidation it 1s necessary that they.

should not. be exposed or in any way sub-

jected to the. external atmosphere “either’

ing the various stages of cooling, and this i n-

vention enables the artieles. to be placed in
the furnace.or mufﬂe also transferred there-
_ from into one or two coolmcr chambers In suc-

cession and finally removed from the last

cooling chamber without being e:apesed to

the external atmosphere durmfr any Inter-
mediate change between enterlncr the muffle
and leaving the last cooling ehan]her while

projec- .

60-'
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when under the process of annealing or dur-

80-

35._-

at the same time the muffle and sueceedmfr o

cooling che:mbers can all be 111 use et the
same time. ~ | . S
In the dra,wmcrs —-—Flgure 1 is a seetmn of
- 90::

through FIU 1 on: the line B" B 'showing.a = .

Iig. 4 is an enle,rcrement_

Fig. ‘313;

100

Aceerdmg to thls 1nvent1on a c‘wrltv 1 is

'prcmded in the sidé walls of the annealing
‘chamber, and such cavity'is extended down
1 to the combustlon chamber at the several -
- points where support is not required for the
floor of the annealing chamber and in some
cases ahove the arch “of the annealing cham--
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of the'combustion chamber B being enlarged | travel.

at the mouth 2 so as to readily admit of the
heated gases rising up into and flowing
through to the cavities for the purpose of

rendering the lining of the annealing chamber -
Incandescent throughout a number of fire |

bricks or blocks of suitable material in some

cases being built into the lining so as to pro-

- Ject at intervals across the cavity to assist in

10
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conducting the heat to the lining 3. -
-~ For facilitating the conversion of the fur-

nace from one for open annealing to one for
close annealing in which the chamber is her- |

metically sealed during the annealing of the

articles the heat exit from the combustion.

chamber B is effected by one or more vertical

flues 4 arranged ta convey the heat from the -

combustion chamber B around the annealing
chamber H and one or more vertical flues 5
connected with the flue 6 above the anneal-
chamber H. -~

In the application of this-invention to fur-

=" naces for annealing certain articles including

‘" some classes of tubes which for the preven-.
tion of oxidation it is necessary should not
be exposed or in any way subjected to the
~external atmosphere either when under the

25

- process of annealing or during the various

30

35

13 extending all round between the outside
- of the annealing oven and the inside of the

40
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stages of cooling, the annealing oven consists

preterably of a chamber 11 of firebrick, fire~
clay, metal or other material suitable for the
particular articles to be annesled and which
1s built In the anpealing chamber so as to
form a clear passage therethrough from front -

to rear of the furnace and also-leave a space

annealing'chamber with the exception of the

parts 14 upon which the annealing: oven is

supported. , T . L

- Cylinders 15 ‘are provided at the rear of
the furnace in continuation of the annealing
oven, for the purpose of forming two or more
cooling chambers in succession, while the an-

nealing chamber H and each of the cooling
chambers formed by the cylinders 15 are di--
vided by a partition door 16 which is prefer-

 ably hung upon pivots to swing in one direc-

50

tion only, by which means each chamber is
hermetically sealed both from the adjoining
chamber and from the external atmosphere.
The cylinder 15 may be surrounded by a

jacket of water 17 which absorbs the heat
during the cooling process and admits of the
jacket being used for generating steam for

- vVarious purposes.

A

~ the &n;nealin%' chamber is provided at the
u

60
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front of the furnace and a tramway 19 ex-

tends from the front end of the platform

through the  annealing oven and  cooling

chambers 8 and 15 and upon a similar length
~of platform 20 at the rear, and upon this
tramway-the trucks such as 21 for conveying.

the articles to be annealed are arranged to

| cham

platform 18 of sinﬁla,f.leﬁgthr to that. of

i 1. An annealing - furna

874,089

the chain rests is formed of a channel trough

-

-raised, but which is clear of the
moved from one chamber H to another 15

another chamber, and without the necessity

chamber to another, the door closing by its
own - gravity immediately the. truck has

passed, while the .chain 22 being free to.

projection 26 is provided upon each of ‘the
) tracks which engages with a link of the chain
when the chain and platform or trough are

-
r

~An endless chain 22 or other suit-
able means of itnparting motion is arranged.
along the track of the tramway and in the =
case of a chain engages with a sprocket 23 -
‘which is mounted at the extreme end-of each.
platiorm, and by means of the rear:one of
| which the chain is drawn, the lower or return -
art of the chain 22 being allowed to hang ™
| loose. That portion of the track upon which o
75
| or other strip 27 and is mounted in sections;
‘the platform of each chamber having a sep-
arate section, each section being capable of
being separately raised by means of 4 rod 24 .. .
with an incline 25 which is operated from the 8

70
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outside of the chamber, waile an inverted: .

Talsed, bu ar of the chain when 85
the platform or trough is in the normal posi- -
tion. By these means any truck can be:

without affecting any truck which may be in
_ _ 90
‘of opening any external door, as the moving
truck 21 will raise or 'open the door 16 re-
uired in the course of its travel from one-

95 ..

travel independently of fhe trucks can be =

‘80 moved. prior ‘to-engaging with any par-
ticular truck that the portion of heated
chain in the annealing oven is removed to
quired, the cold part of the chain being then

as required.

It will readily be See_li_‘f'th"a,f the .p&rﬁiéﬁlé;r.
form of engaging mechanism between the

conveyer and the trucks may he varied so

other can be effected without opening any or
mosphere.

In any of the aforementioned cases
“heat whieh remains after
annealing oven can be ut
‘under a second a,nnealinf
a,rra;n%ed- at the side o

| being connected with the oven flues of the

ustion chamber, and in some cases-the heat

passed to a

may be:
-1n the same manner.
- Havin
what I.-cf
- Letters Patent 15:—

third annealing chamber

remalning after passing the second chamber =~
125

ce. comprising &

100

the lower return, in-which no strain is re- -

in position for conveying the loaded trucks -

105

' long as.the independent transferring move-
‘ment of any truck from one chamber to an-.
110
either of the. Gha,mbérs to the external: at- .

the - -
Ii;lassmg around the =
1zed ‘by passing it
oven which may be -
the first annealing- ==
| er as lllustrated by Fig. 2, the cavities =

1 and 2 in the side walls of the second furnace
120
first chamber in a similar manner to that
Ereviously described with regard to the com-

115

thus fully described my invention =
alta as new and desire.to secure by -




'
'
al !
-
"

- . -
.
L] -

~ combustion chamber, and -an- annealing | and extensions of the combustion chamber at .
-+ chamber arranged ' above  the combustion

- “from one chamber to another without the
-necessity of opening any or, either of the:

-.chamber, a horizontal partition separating
the combustion chamber from the annealing . _ _
.chamber capable of becoming incandescent | gases in the combustion chamber into said
. and forming the floor of the annealing cham- |
" ber, in combination with one or more cooling
- ..chambers communicating by doors with the
s+ "annealing chamber, and means whereby the
)

articles being annealed can be conveyed

-~ chambers to the external atmosphere. -

15

arranged above the combustion chamber, a

~ horizontal partition seﬁ'a,rating- the ecom-
‘bustion chamber from |

t

~ ber capable of becoming incandescent and

20

forming the floor of the annealing chamber,

surface extensions forming part of the hori-

-zontal partition and of the-same material

~ and projecting into the combustion chamber

' 25
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“in the path of the gases passing therethrough,
one or more cooling chambers communicat- |
ing by doors with the annealing chamber,
- and a carrying means whereby the articles
can be conveyed from one chamber to an-
other without the necessity of opening any |
of the chambers to the external atmosphere..

3. An annealing furnace comprising a

combustion chamber, an annealing chamber
‘arranged "above the combustion chamber, a

horizontal partition seﬁara_t_in_g ‘the com-
bustion chamber from the annealing cham-

ber capable of becoming incandescent and

forming the floor of the annealing chamber,

“surface extensions forming part of the hori-
-zontal partition and oﬁ the same .-matel:la_l
thereas and projecting into-the combustion

chamber in the path of the gases passing
therethrough, and extensions of the com-
bustion chamber at the sides ‘of the annealing
chamber, the lower end of said extensions of
the combustion chamber being enlarged to
freely admit the gases in the combustion

chamber into said extensions, in combina-

tion with, one or more cooling chambers

communicating by doors with the annealing

chamber and means whereby. the articles
being annealed can be conveyed from one

chamber to another without the necessity of
opening any or either of the chambers-to the

external atmosphere.

4. An annealing furnace comprising a

combustion chamber, an annealing chamber’ |
—arranged above the combustion chamber, a
horizontal partition separating the combus-.

~ tion chamber from the heating chamber ca-

60

pable of becoming incandescent and forming

the floor of the annealing chamber, surface
extensions forming part of the horizontal

~ partition and of the same material thereas

65

and projecting into the combustion chamber

e annealing cham-

in the path of the gases passing therethrough,

.

-2, An' annealing furnace comprising a |
combustion chamber, an annealing .chamber”

L i

-annealin

the sides of the annealing chamber, the lowér

| end of said extensions of the combustion
| chamber béing enlarged to freely admit the!.

70

extensions, in combination with a plurality of

‘successive cooling chambers communicating’
by doors with one another and with the an-.
‘nealing chamber, and means whereby the ar--
‘ticles being annealed may be conveyed from:

one chamber to that succeeding 1t without

chambers to the external atmosphere.

-the necessity of opening any or either of the. -

5. An  annealing furnace comprising a

combustion ‘chamber, and an annealing

and forming the floor of the annealing cham-

cooling ¢

80

-chamber arranged above the combustion .
{ chamber, a horizontal partition separating -
‘the combustion chamber from the annealing -
chamber capable of becoming icandescent
856
‘ber, in combination with an annealing oven -

“contained in ‘the annealing chamber with a

space between its walls and the ‘wall of the -
‘chamber, a plurality of successive

ambers, communicating: by doors
with ‘one another.and with the - annealing

90

oven and means whereby the articles being -

‘annealed may be conveyed from one chamber
to that succeeding it without the necessity of
-opening any or either of the.cha

_ 1bers to the

external atmosphere. -

6. An annealing furnace comprising a

combustion chamber, and an annealing

chamber arranged above the combustion

chamber, a horizontal partition separating

100

the combustion chamber from the annéaling

‘chamber capable of becoming incandescent

and forming the floor of the heating cham-

ber, in combination with' an annealing oven
.105

contained in the annealing chamber with a
space left between its walls and the wall of

{ the annealing chamber, a plurality. of suc-

cessive cooling chdmbers communicating

by
doors with one another and withthe'anneaf: -

ing oven, rotatable sprocket wheels external

to the furnace at each end of the same, an

110

‘endless chain engaging the sprocket wheels, *
‘the upper part of the chain passing through

the .annealing oven -and cooling chambers,. .

carriages in the annealing oven, and means
for bringing the chain into engagement with .

115

the carriages to move them from one chamber

to the other without the necessity of openin

any or either of the chambérs to the external

atmosphere.

7. An annealing furnace comprising "a.

'a horizontal partition ‘separating the com-

bustion ‘chamber from the annealing cham-

ber, capable of becoming incandescent and'
forming the floor of the annealing chamber,

in combination with an annealing oven con-

‘tained in the annealing chamber with a-space
left between its walls and the wall of the an--

combustion chamber and an annealing cham-

125

130



“nealing chamber, a plurality of successive
cooling chambers communicating by doors

10
—" channel sections for cantaining the endless
chain and means for selectively raising the

‘oven, carriages in the annealing oven having

endless chain engaging the sprocket wheels;

. 4 - .874:03é

[r—

with one another and with the annealing '

downwardly projecting fingers on their un-
der surfaces, rails for the carriages, rotatable
sprocket wheels external to the furnace, an

the upper part of the chain passing through
the annealing oven and cooling chambers,

channel sections to allow of the selective
movement of the carriages from one cham--
‘ber to the other without the necessity of 15
opening any or either of the chambers to the
external atmosphere. . L
 In witness whereof I have hereunto set my
hand in the presence of two witriesses.

ALFRED SMALLWOOD.

Witnesses:
WaLter H. E. BArRTLAM,
Rowranp L. GooLp.
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